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WG Al - water demand-side management (technologicakores) E?:JE%?JZE,"&L:;%?%”LEH avirschare S0 | | ‘
Partner  |LP - HMUELV R B
Promoter |HMUELV "m.mms'”’”” Afe
Project |1 - Groundwater Management Plan Hessian Rele stapT =
Type Planning/Technological
Period Start of implementation in 1999
Location |Hessen
Target Environmental administration, water authoritiestun@ protection

forestry, agriculture, water supply companies, roipailities
Level Regional
Contact |Martina Bodem martina.bodem@rpda.hessen.de

Project description

Germany is a country with an abundance of waterveMBReless, even here there are distinct conflistsr the

utilization of groundwater.

The groundwater catchment area Hessian Reed (nmgsuore than one thousand squéiemeters) is highly

important for the supply of the Rhildain urban area. On the one hand there are graigfie$ for the withdrawal ¢

groundwater of approximately 100 Mio*m. On the other hand woodlands and wetlands geriencing draugh

damages and settlements cracks occur. Competingsfof utilization being carried out in close prokymto one

another often make it nearly impossible to findatahce of interests.

The groundwater management plan Hessian Reed isrmipg and steering insment for a sustainable wal

management of the area Hessian Reed. Its purptseisure the water supply of the Rhine-Main urbeea and th

South of Hesse and to avoid the formation of gattie cracks, the damage of forests and wetlandstcaprevent th

drying up of irrigation wells.

The main contents are:
Definition of target groundwater levels. At selettesampling reference points, the groundw
management plan provides target groundwater lewdiigch are aimed for. These guidelines are
result of balancing the usepecific requirements for the groundwater levehvétview to pertainin
to forestry, nature conservation, agriculture |egtent and water management issues.
For the long term series of groundwater levelsratividual range of fluctuation can be assigne
each reference value. The lower value of the fatidm amplitude is referred to as the “lov
threshold level limit”.
Construction of infiltration facilities for groundser recharge. To ensure the public water supp
the RhineMain area and to maintain constant groundwatergewmeenvironmentally sensitive are
purified Rhine water is infiltrated in some areas.
Develop a package of measures. The groundwatergearet plan also provides for measuren
readings @ be taken in the groundwater management as antiefecontrol and monitoring
groundwater management. The results of measurmgthundwater level are published via Inte
(GW-online). Therefore, a rapid information exchang provided for. Licesing authorities cd
promptly respond to any irregularities.

The objectives of the plan will be implementedrie tegulations of water right decisions.
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Results obtained
The groundwater level is not permitted to fall elive “lower threshold level limit” on a long-terbasis.
Rights for the abstraction of groundwater are lthi@the maintenance of “lower threshold level {imi
The target groundwater levels are aimed at.

Success factors
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Low water tables are counteracted by installingtration plaris. The groundwater is artificially recharged
purified surface water (autumn, winter, spring) eleging on the weather conditions.

In summer the purified surface water is used fagation.

A three-dimensional groundwater model and a sotewanodelwere constructed in order to calculate
dimensions of the infiltration plants. That guassed the maintenance of minimum groundwater levets
prolonged dry periods of several years.

The main water supply companies have interconnebtgddistribution networks.

An internet-based groundwater information systesfeen established (GW-online).

Indicators used
The level of the groundwater table is constantlyntagned above minimum threshold level.
No reported further settlement cracks.

Total costs
Undeclared by the partner.

Repeatability and Applicability
It can be a model for other areas in Europe.

Further references
http://www.rp-darmstadt.hessen.de/irj/RPDA _IntePeat=d06963c9505¢c4032941bb28bcd54a3be
http://www.hmuelv.hessen.de/irfHMULV Internet?ctec02c476d617cd5005815e34039755

Publications:
Grundwasserbewirtschaftungsplan Hess. Ried
Sachstand Gesamtkonzept Vermeidung von Vernassumgedess. Ried (10 Punkte Programm)
Mafinahmen zur Vorflutsicherung
Riedkarten zu Mal3nahmen zur Vorflutsicherung
Infiltration im Hessischen Ried
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WG Al - water demand-side management (technologicakores) E?:JE%?JEE,"&E@%?%:,“LE“ avinschare S0 LA
Partner  |LP - HMUELV e B
Promoter |HMUELV ahu”®

Project 2 - Guidelines for the Vogelsberg area

Type Planning/Technological

Period Start of implementation in 1996

Location |Hessen

Target Environmental administration, water authorities, matprotection
forestry, agriculture, water supply companies, roipailities

Level Regional

Contact Martina Bodem martina.bodem@rpda.hessen.de

Project description
The concept for the “Environmentally friendly gralwater abstraction in the Vogelsberg area” is arpltey and
steering instrument for a sustainable water managém that area. Its purpose is to preserve agjstietlands.
The Vogelsberg area is a volcanic region, whidigsly important for the water supply of the Rhidiain urban area.,
Due to its climatic and geological conditions theg¥lsberg area possesses a variety of nature f@otectlands
whose existence is closely ked to subsurface groundwater. Because of thedsiztg competition between abstract
of groundwater from the Vogelsberg area and remerdgs of environmental protection a strategic cpnder
environmentally friendly groundwater abstractiors Heeendeveloped. This includes a “Guideline for a susthale
groundwater abstraction in the Vogelsberg area.efsure the water supply while protecting the weldang
management concept was developed based on a thaeenodel. The first pillar describespaedictive control of we
water levels (The permitted groundwater abstrastiare linked to minimum well water levelshhe second pillg
represents technical measures to increase theirflpdobquency. With additional measures of wateglag by the
regional water works in extremely dry years, thesprvation of wetlands can be guaranteed (pillaA3nonitoring
program accompanies the effectiveness of the messur

Results obtained
Precise steering of the groundwater abstractioedas ecologically determined groundwater levelsadongterm
basis.

Securing water supply by avoiding damages to themzalance of the wetlands

Protection and preservation of wetlands

Regeneration of damaged wetlands

Success factors

Three pillar model:
The permitted groundwater abstractions are linkagihimum well water levels.
Technical measures are implemented in order tea&s& flood events in affected wetlands.
Additional water logging in extremely dry yearsngplemented by the water works.

Indicators used
Level of the well water and Good state of the wetla

Total costs:
Ca. 500.000 Euro

Repeatability and Applicability
It can be a model for other areas in Europe.

Further references

10 .//

S European Union INTERREG IVC

*

Rk European Regional Development Fund NS PWOVATION a exvimonwEnT

AEGIONS OF EUROPE SHARING SOLUTIONS



o \WaTer CoRe

INTERREG IV C-Project on Water Scarcity and Drough t

Website HMUELV: Die umweltschonende Wassergewinnumyfogelsberg

http://www.hmuelv.hessen.de/irf/HMULV _Internet?citelc02c476d617cd5005815e34039755

Publications: ,Grundwasser im Vogelsberg"“

Gutachten ,Ubergreifende Bewegtder Grundwassergewinnung im Vogelsberg®
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WG Al - water demand-side management (technologicakores) HEmShm Mo .
ir Umwelt, Energie, Landwirtschaft
und Verbraucherschutz & anl el
Partner |LP - HMUELV
; Acidi T Ly
Promoter |Regierungspréasidium Darmstadt "mim REGIERUNGSPRASIDIUM
H - . . . DARMSTADT -:-:
Project 3 - Measuring of the Water-Consumption in Ayricultural
Irrigation
Type Technological

Period Start of implementation in 2008/2009

Location |South of Hessen, especially Hessian Reed

Target Environmental administration, farmer associations

Level Regional

Contact H.-W. Frank;Hans-Werner.Frank@rpda.hessen.de

Project description

Germany is a country with an abundance of wateveNbeless, even here there are several regionewlsinct
conflicts over the utilisation of groundwater ocdne such area is the South of Hesse (the regitwelen the rivers
Rhine, Main and Neckar) and here especially thesidaReed.

Main sectors of competition for the limited grourater resources are public water supply, industrékr demand and
agricultural irrigation. The proportion of the last the total water consumption is highly relatedhie annual weathe
conditions. In the Hessian Reed it amounts abodbx® normal years and xy % in drought years. Buipposite to
the public and industrial sector were the watersaamption is precisely known because of measuringdter meters
there is a relatively large uncertainty about tkect amount used for agricultural irrigation. THepends on the fact
that usually the groundwater consumption for itiiga - when taken out of simple swallow wells (vgellith depth
between about 10 to 20 meters which are usuallypyumobile pump units) - is not measured by watetens but othe
methods which are less precise and reliable. Iigsian Reed exist nearly 2000 of such wells spogar the whole
area.

Within this context there was for some years audision between the Regierungsprasidium Darmstatieagranting
and supervisory authority of the water rights aedain farmer-organisations about an objectivey éaserify,
sufficiently accurate and easily accessible metbodecording the amounts of extracted groundwased for
irrigation.

Result of these discussions was that besides wegiars actually only one alternative recording métban potentially
fulfil all these conditions: recording the water@mts by means of the operating-hours countefiseoptimp units
which supply the irrigation devices.

On occasion of an information exchange betweeresgmtatives of the Regierungsprasidium Darmstatitten
Hessische Bauernverband (a farmers associatidghiautumn of 2007 one agreed in a pilot projecbrmpare both
methods in respect to the demands on a recorditigoohéisted above.

The pilot project was realised in the irrigatiorripd 2007. The results obtained were discusseddsiihe project
partners in 2008 and finally published in a broehloy the Regierungsprasidium Darmstadt operatingshcounters.
The publication (only available in German) consgdtthe following three parts: Part A (common asp@d agricultural
irrigation in South Hesse), Part B (realisation aeslits of the pilot project); Part C (agriculiuragation in Europe —
a comparison of selected member counties). Thdqatioln can be downloaded from the Internet (addfegher
below).

Results obtained
Both methods fulfil in principle the required derdan
The method by means of the operatirmirs counters requires the definite registratibfudher parameter
(especially nozzle sizand pressure, but also number of installed spriskile case of irrigation by smé
sprinklers within a piped network) to obtain as doesults as by water meters (this is in the rarigetill 5 %
error in case of an metronomic class B instrument).
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Under practical conditions out in the field theoereasily rises to 15 % and above.

Recording the irrigation parameters like instalfexrzle size and actual pressure is a severe handfctoe
operating-hours counter method against the mettsityuvater meters and it is to be assumed thatrunde
realistic conditions of irrigation — when time islted — the recording of the exact parameters oftitn be
forget.

For the supervisory authority it needs a much gresffort to examine by hindsight the amount ofugrdwate
a certain farmer has abstracted compared with liaeae to secure right recordings by means of sigieg\
the installation of water meters in advance.

In view of these aspects the Regierungsprasidiunmbi@adt decided that only water meters - likeotiner
consumption sectors - can be accepted for thedigpof the abstracted groundwater.

Success factors
When granting new water rights the Regierungspid@sidDarmstadt will usually formulata regulatory
requirement that the abstracted groundwater hbs toeasured with water meters.
In case of already granted rights the authority keach an agreement with the farmers associattbas,the
farmers will provide themselves with water meteithin the next 2 or 3 years.
In case amagreement will not be achieved the authority wilbdify the existing rights in this intentig
unilaterally.

Indicators used
Amount of extracted groundwater for irrigation posps which is measured by water meters.

Total costs
Undeclared by the partner.

Repeatability & Applicability

As it could be shown in Part C of the above memibRublication there exist similar problems in otregions ir|
Europe. In some areas the responsible authoritge hlready achieved the use of water meters fasuomgg the
exracted groundwater

Further references
http://www.grundwasser-online.de/gwo _portal/moduydbp?name=Content&pa=showpageé&pid=54

http://www.rp-
darmstadt.hessen.delirj/serviet/prt/portal/prtigiohp. CMReader/HMdI_15/RPDA _Internet/med/el4/e149%46135-

21f0-12f3-12389e48185,22222222-2222-2222-2222-22222222

http://www.rp-
darmstadt.hessen.delirj/serviet/prt/portal/prtisimhp. CMReader/HMdI_15/RPDA _Internet/med/22f/22f8B47e13-

5211-012f-31e2389e4818,22222222-2222-2222-2222-22222222

http://www.rp-
darmstadt.hessen.delirj/serviet/prt/portal/prtigimhp. CMReader/HMdI_15/RPDA Internet/med/d12/d1X42Z el 3-

5211-012f-31e2389e4818,22222222-2222-2222-2222-22222222
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Partner P4 - Aragonese Institute of Water

Promoter |lrrigation System Bardenas-Arba

Project 4 - EMR software (Irrigation Environmental Evaluation)

Type Technological
Period 2004-2007

Location |Pilot scheme in the Bardenas-Arba irrigation system

Target Water authorities, agriculture

Level Regional

Contact |Juan Angulo,jangulo@sodemasa.com

Project description
The EMR software (environmental and agriculturahlastion of irrigation) runs daily water balancesl ajuantifies
pollutants in the drainage (salts, nitrates andomians). Depending on these amounts, tMREcalculates a series
indices to assess the irrigation quality and its-agvironmental impact in the time period defingdthe user.

The EMR evaluates the irrigable area included padicular basin, dividing the territory from thent to the migation
communities, thus adapting to different scalesdatd.

Via a simple water balance in the soil, EMR quantifies water needs and evaluates the irrigation tyuatbm
efficiency and water deficit indicators, while thgri-environmental impads quantified for all irrigation from watg
usage rates and salt and nitrate pollution.
The main inputs and outputs for the Bardenas-Amtigation system were measured over 4 hydrologieals (2004
2007), which enabled the EMR to be used for theelbpwment of water, salt and nitrate balances, as a®lfor
calculating irrigation and agri-environmental gtiaindices.

Results
The results obtained from the Bardenas-Arba pibeme show a high use of water and little possibdf reducing
pollution due to salts. This means that irrigatiord fertilisation need to be managed in combinaiominimise crop
water stress and nitrate pollution.

Success factors
Adaptation to different scales, conducting dailyi@vdbalance and quantification of crop water needs.

Indicators used
Irrigation quality assessment: Indicators of efficy and water deficit.
Agri-environmental impact assessment: indices &owater, salt contamination and pollution by nésat

Repeatability and Applicability
Is replicable in other contexts because it is &nsok tool, and therefore easy to be reproducedhier scenario,
introducing the parameters and values of the nemnuanity of irrigators.

Total cost
Undeclared by the partner.

Further references
Undeclared by the partner.
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WG Al - water demand-side management (technologicakores)

Partner P4 - Aragonese Institute of Water

Promoter |Government of Aragon

Project 5 - The Aragon Water Commission

Type Planning/Technological/Infrastructural

Period Since 2001

Location |Aragon

Target Environmental administration, water authoritiesuna protection, forestry, agriculture, water syppl
companies, municipalities

Level Regional level

Contact |Francisco Aranda (Instituto Aragonés del Aguaranda@aragon.es

Project Description
The Aragon Water Commission is a collegiate, piaiive body, with consultative functions in dependy of the
Water Institute of Aragon. It is a plural body irhieh government represetitees are in minority and where sod
interests are represented broadly.
The Aragon Water Commission, that consists of 6nbregs, each with a right to vote, is integratedhsy Presider|
and the Director of the Water Institute of Aragamda&63 memberdrom different collectives. These 63 memb
represent:
- Social organizations whose principal aim is to @cotand preserve the environment, particularly waiel its
associated ecosystems: 4 representatives.
- Social organizations that aim to defend those &dteby Public works Regulations: 4 representatives
- Associations representatives of local entities #uait to defend those affected by Public Works Raguts: 4
representatives
- Social organizations devoted to the defence ofwmess and users: 1 representative.
- University of Zaragoza: 2 representatives.
- Associations of Aragon from local entities desigaabn the basis of parity and representation ofidhal
entities of the 3 provinces: 6 representatives
- Representation of the municipalities of Huescay&eand Zaragoza: 3 representatives.
- Neighborhood associations set up in the territbragon: 2 representatives
- Representation of the “Comarcas” of Aragon (cowtid representatives
- Representation of agricultural uses: 6 represeefati
- Representation of industrial uses, including hyldrcteic schemes: 6 representatives.
- Representation of tourist, recreational, fish faigniises or other uses not included above: 2 rapsses
- Experts in water issues: 4 representatives.
- Representation of the Government of the Regionragén: 4 representatives.
- Representation of the Parliamentary Groups of #ngidhal Parliament of Aragon: 5 representatives.
- One representative each of the Hydrographic Cond¢ides of the Ebro basin, Tajus and Judcaf:
representatives.
- Community of irrigators of Aragon: 4 representasive
The Aragon Water Commission operates in both plesassions and a permanent commission and elab@peeifid
papers for the study, report or reference of isshasdue to its tdmical complexity, social impact or environmer
repercussion or other reasons, require a spefitrent.
Water Commission Plenum.
The plenary session consists of these 65 membaasis,vaith a right to vote. Its functions are:
- To debate matters penméng to water and water works that are considefédterest to the Region, and try
bring divergent views to achieve maximum consesuthe matter.
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- Itis a duty of the Plenum to take acknowledgeiaf@m about:
The Aragon Water Policy Principlesiqr to their approval by the Aragon Government
remission to the Aragon Parliament.
Plans of supply, sanitation and water treatmenhiwithe territory of Aragon or referrg
jointly to more than 4 counties.
Changes in the tariff structure of water treatnewy.
Issues concerning this matter deemed appropriae submitted for its consideration to
President, Vice-president, and Regional Ministérthie Region of Aragon.
Permanent Commission.
The Permanent Commission consists of the Presufehie Water Institute of Aragon, the Institute’sr&itor and ¢
members representing the different social collesthall of them with a right to vote. The functiafsthe Permane
Commission are:
- To prepare the issues that will be debated by kaeur.
- To collaborate with the President to set the agefdae Plenum.
- To propose to the Plenum the elaboration of speeifiite papers for presentation on relevant isshat
require a more detailed study.
- To take acknowledge and inform about the PlangirimeAct 6/2001 whose implementation does
not exceed more than 4 “comarcas”.
- To assist the President in the practice of histfans regarding the Water Commission.
- And any other functions commissioned by the Peggidr the Plenum of the Commissiand those which a
legally assigned.
White papers.
The specific white papers will be scheduled by egrent of the Plenum. The Plenum will establisisuisject and
members. So far, 5 specific white papers were casioned to elaborate reports on different issulees@ white
papers are the following :
- The Aragon Plan for Water Infrastructure.
- The Principles of Water Policy.
- Water quality.
- Projects within the Aragon water Pact.
- Ruling of the Commission.

INTERREG IV C-Project on Water Scarcity and Drough t

Results obtained

The Commission has approved 3 reports either urarsiy or by a wide majority. These reports deathwi
The regrowth of Yesa’s reservoir to an intermedietel.
The San Salvador’s reservoir.
Santaliestra reservoir and the actions foreseeggigdate Esera River.

Success factors
Participation of all society sectors which are ened about water issues and diversity of thevigllg items:
infrastructure, water quality, base of water pglidfater Agreement works

Indicators used
Agreements reached through the opinions of theeptatons and participation of different groupshiem.

Repeatability and Applicability
We believe that this experience could be replicable implemented in other regions as in Aragora# turned to be|a
successful tool in order to reach consensusiege social participation and have a social debatevater issues af
hydraulic infrastructures.

Total cost
Undeclared by the partner.

Other references
http://portal.aragon.es/portal/page/portal/IAA/CCGVDN
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

EReginneEmilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |Emilia-Romagna Region '

Project 6 - Water saving project “Bagnacavallo”

RISPARMIARE |

[

Type Domestic water saving pilot project

Period 2003-2005

GETTO BAGH

Location |Municipality of Bagnacavallo (Province of Ravenna)

Target Households in Bagnacavallo

Level Local (municipal)

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The “water saving project Bagnacavallo” started2D03 as a pilot project to evaluate the effectigduction o
domestic water consumption among the populatiooliad. The Project Bagnacavallo foresaw, since mnt@003
the free delivery, to each private household livinghe municipality involved (3.817 in total), af domestic watg
saving kit composed of faucet aerators for houps tnd showers. These are small devices whichaiging the
percentage of oxygen present in the running wegelce its flow, increasing at the same time thgidnycsanitary
return. There was also a communication campaigutaihe water saving in houses. Following the itatiain of the
kits made directly by the citizenthere has been a monitoring on the consumptioenarf year period. Furthermorg
statistical analysis has been conducted on theesalfithe consumption aiming at establishing amtes difference ir
the consumptions deriving from the use of the des/end the entity of such difference.

Success factors
The key elements that made this pilot project ssgfcé and effective have been the “doodtmer” distribution of the
kits for domestic water saving, together with imfiative documentation distributed to the public.

Results obtained

At the end of the project it has been verified thatwater saving was of about 10-12% per-capita.
Besides that, there has been an energy savingat 48 TEP (equivalent tons of petrol).

The water saved (15L/per-capita/day; 0.5€/cubicens¢thas reduced the costs by 13.000€ in a year.

Indicators used
Number of distributed water saving kit (1.961); rhenof distributed brochures (1.961); number obimed families
(1.814); water consumption reduction (10-12% peite energy consumption reduction (44 TEP).

Repeatability and Applicability
Highly applicable and repeatable pilot projectlirEaropean municipalities.

Total cost
€ 190.000 (approx.)

Further references
http://www.racine.ra.it/risparmioidrico/progettaant
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakores)

Partner |P5 - Emilia-Romagna Region EReginneEmilia-Romagna

Promoter | Province of Bologna

Project |7 — Water saving project “Non c’é acqua dgerdere a Castel San
Pietro Terme”

Type Domestic water saving pilot project
Period |2006-2007
Location |Municipality of Castel San Pietro Terme (Proviné€ologna) o 8 BOgUS: 03 DA

Target Households in Castel San Pietro Terme

Level Local (municipal)

Contact | Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

This water saving project started in 2006 as at ploject to evaluate the effective reduction oimgstic wate
consumption among the population involved. Thegqobjoresaw the free delivery, to each private bbokl living in
the municipality involved, of a domestic water saykit composed of “last generation” faucet aemafor house tag
and showers. There was also a communication campéigut the water saving in houses and gardenewvwkiog the
installation of the kits nde directly by the citizens, there has been a raong on the consumptions for an y
period, calculating also the water consumption he gardens (which are very abundant in this muaiitip.
Furthermore a statistical analysis has been coaduch the values of the consumption aiming at &éskabg an
eventual difference in the consumptions derivirgpfithe use of the devices and the entity of suiférdnce.

Results obtained
Water saving was of about 18% per-capita (in J4Bt3.

Success factors
The key elements that made this pilot project ssgfcé and effective have been the “doodtmer” distribution of the
kits for domestic water saving, together with imhative documentation distributed to the public.

Indicators used
Number of distfuted faucet aerators for house taps (14.000); eurob distributed faucet aerators for show
(4.300); number of involved citizens (2.675); watensumption reduction (18% per-capita).

Repeatability and Applicability
Highly applicable and repeatable pilot projectlifEaropean municipalities.

Total costs
80.000 €

Further references
http://www.provincia.bologna.it/ambiente/Engine/R&&PG.php/P/266411030300
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

ERegiuneEmilia-Rumagna

Partner P5 - Emilia-Romagna Region

Promoter |CIBA Speciality Chemicals S.p.A. (enterprise)

Project 8 - Integrated appoach on water management, withdrawaly
reduction and emissions containment (CIBA)

Type Technological

Period 2005-2009

Location |Municipality of Sasso Marconi (Province of Bologna)

Target Chemical company

Level National

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
Ciba Speciality Chemicals S.p.A. (part of BASF sirqril 2009) is a leading global company dedicategroducing
high-value effects foits customers’ products. The site of Sasso Martameisees five business areas: plastic addit
coating effects, water and paper treatment, texfilects, and home and personal care. The resdiaeciof plastic
additives (organic fine chemicals) is the most ingat in strategic and productive terms. In 200Pragramme
Agreement has been subscribed among the Nationabtdi for Environment and Defence of Territory &eh, the
Region Emilia-Romagna, the Province of Bologna, Nhanicipality of Sasso Marconi and Ciba Speciality Chemi
S.p.a., with the title “Integrated approach on wat@nagement, withdrawals reduction and emissiomsamment”
This program is dedicated to the substantial impnoent of environmental impact of the Ciba sifeéSasso Marcon
through the reduction of the water introduced amctessively reemitted in the surface water bodies, other thar
reduction in quantities of wastewaters both orgaamd watery produced in the site. More in detaie @f the
objectives of the project was the “reduction of guantity of water withdrawal”.

Results obtained
Reduction of the quantity of water withdrawal: -394 ton/y (2008)

Success factors
Collaboration among partners. Idoneous technolbglugices by Ciba Speciality Chemicals S.p.a.
Constant and detailed monitoring of the progresh®i\greement work (realised by ARPA Emilia-Romagn

Indicators used
Reduction of the quantity of water withdrawal (eted: -30.500 ton/y)

Repeatability and Applicability
Agreemeth among partners strongly interested on the achiem¢ of the objectives. Modernisation of the prdihag
chain. Detailed analysis of the enterprise watéariuze.

Total costs
€ 883.249,75 (comprehensive of all the activitiehe Agreement).

Further references
http://www.ermesambiente.it/acque/
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakores)

EReginne Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |Province of Ravenna

Project 9 - Wate and energy saving and conservation project in th
Municipalities of Province of Ravenna

Type Domestic water saving project

Period 2006-2008

Location |Municipalities of Province of Ravenna

Target Households in municipalities

Level Local (provincial)

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

This water saving project, started in 2006, foretfaavfree delivery of a domestic water saving kitnpcsed of “las
generation” faucet aerators for house taps and efsowhere was also a communication campaign aheutvate
saving in house and garden. The domestic watengdut was free-distributed in 17 Municipalities Bfovince o
Ravenna (Alfonsie, Bagnacavallo, Bagnara di Romagna, Brisigh€lasola Valsenio, Castel Bolognese, Ce
Conselice, Cotignola, Faenza, Fusignano, Lugo, 8Maswarda, Ravenna, Riolo Terme, Russi, Solarap)ftota
amount of 6.000.

Results obtained
High number of involved Municipalities (17/18); Erdistribution of 6.000 faucet aerators.

Success factors
The key elements that made this project succeasfilleffective have been the “dooreioer” distribution of the kit
for domestic water saving, together with informatdocumentation distributed to the public. Very lowst project.

Indicators used
Number of involved Municipalities (17/18); Numbdrfree-distributed faucet aerators (6.000).

Repeatability and Applicability
Very low cost project. High applicability and repegaility in European municipalities.

Total costs
20.000 €

Further references
http://www.provincia.ra.it/

20
European Union . ﬁéERREG IVC

European Regional Development Fund NS PWOVATION a exvimonwEnT

REGIONS OF EUROPE SHARING SOLUTIONS




o \WaTer CoRe

INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

ERegione Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |HERA Groupwww.gruppohera.it

Project 10 - Active leakage control and pipes repai GRUFPFPO

Type Technological — ”Em

Period 2006

Location |Emilia Romagna territory

Target Water and energy recovery

Level Local

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The aim of the project is water losses reductionabgive leak control and pipes repair in Portomaggiand
Portoverrara water distribution systems, manageHdma. The waste metering of this network is duartdncrease ¢
input water in 2005 (and in the begin of 2006) tleat to an efficiency drop in erogatiom Portomaggiore outskir
caused by pipes underdesign and increased watdrlbes With the aim of knowing the boundary coiedis angd
evaluating the losses amount in real time, 7 vaha& been close to make the district served onky bnique inlet. A
the same time, the use of the hydraulic model gafiest degree of information about the maintaingighe service.
The waste metering district has been divided ie@dm®'s (each of them of 5-6 km of pipes monitorgd®50 acousti
sensors) with the aim of concentrating the seardpécific areas.

Results obtained
At the end of active research of losses nearly @'hff/day of water saving, without decreasing user deh
Moreover, the pressure increase due to flows remtughproved the qudl of service for high building without priva
pumps.

Success factors
The key factor has been noticing that the servioesening was due to an unjustified increase in miaput. Hydraulig
model of the network helped in finding the bestiioh to solve the problem without further comprsenthe service.

Indicators used

The operations of valves closure, losses locatiahfallowing repair took place from 21/02/2006 t&/@3/2006 an
brought a decrease of Minimum Night Flow (MNF) fr@&#.9 I/s to 7.9 I/s. The Minimum Night Rate MNR (ra
between the minimum hourly flow and the mean ho@ldyw on daily base) has lowered from 0.68 to O(@Bder
threshold intervention of 0.40).

Repeatability and Applicability
The methodology is repeatable in water distribugstems with continuous monitoring of District Megtd Areas. Th
consistency of results is specific to each paricabntext.

Total costs
50.000 Euros

Further references
Benini A. & F. Maffini (2007), Gestione della présse e tecniche diduzione delle perdite: “L’evoluzione tecnolog
di Hera Ferrara”, Approvvigionamento e Distribuzddrica: Esperienze, Ricerca ed Innovazione.
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

ERegione Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |HERA Groupwww.gruppohera.it

Project 11 - X-water Project - Automatic Meter Readng GRUFPFPO

Type Technological —

Period From 2000 onwards

Location |Municipality of Forli (Province of Forli-Cesena)

Target Water loss control

Level Local

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The Xwater project aims to provide guidance on the stppifered by Automatic Meter Reading systems ia
control of water losses. In order to water demanahagement, the AMR systems allows the applicatib
incentives/disincentives to the water tariff basednowledge of the actual bands of water conswumpfihe propose
approach is based on the data collection on allnte¢ers at the same time and involves a sectohefwate
distribution networks of Forli municipality, with12 property and two supply points. Each water misttomologate
in Class C and equipped with an optoelectronic isgpdevices. The AMR system installed collects bymgous dat
directly from water meters and delivers them to @entral Unit Control. Incoming data are redirectedthe
Concentrator, which makes the data compression.

o

Results obtained

The application over a sector of the water distidns network of Forli has shown that the “realdfnmonitoring
allows major improvements about water losses réalucfA substantial reduction of the awareness time cdal
archived with an evident reduction of the wateruwoé lost. It is worthwhile underlines that since MR systen
makes possible to distinguish between apparentdcssd physical losseasis also possible to choose immediately
more suitable procedure in order to fix the probléimerefore, AMR systems could be seen as a rebfemsible wate
distribution network monitoring tools.

Success factors
Remote monitoring systems are altb read users’ water meters and it is possiblgsethis feature for a dynan
water balance, and also it is an excellent stantioimt for a water losses dynamic control approtiat links the
benefits of active leakage control and the onegpadsie leakage control. Using uncertainty analysis,fuls
information about water loss type (apparent or)reanh be carried out. The project aims to provideications
regarding the applicability of distance reading tbe identification of physical leaks in the netwoiThrough
continuous control of the district's water balafiggnchronous detection of volumes introduced ihi® $ystem an
supplied to customers) it is possible to detecewhisses in a timely manner and launch researdhepair acitiity,
thus reducing lost volume. The project has had seenginteresting results with regard to the pasisitof developing
an evolved accounting system, offering post-metevises, and early detection of losses, even wioecealed. Th
Utility now intends to continue with experimentatito evaluate systems to locate leaks punctuatlyeammomatically.

Indicators used
The AMR system has displayed the presence in thé DMForli of water leakage that emerged a montharafith a
magnitude greater than other water losses thatgamen a shorter time, shown the real possibilitgt accuracy of th
AMR system in the water loss control. The estimatib the recovered volume with the installatiol’AMR system or|
all the territory served by HERA Group has beeimested equal to 15.6 1tn’/year.

Repeatability and Applicability
Pilot system. The application is repeatable andiegpe without specific limitations because comardevices wer

[¢)
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INTERREG IV C-Project on Water Scarcity and Drough t

used.

Total costs
50.000 €

Further references

Liserra T., Artina S., Bragalli C., Lenzi C., Watkrss dynamic control by Automatic Meter Readingswater
distribution network, CCWI 2009, 1-3rd Septembe®2Gheffield, ISBN 13-978-0-415-54851-9.

Leoni G., Anzalone C., Giunchi D., Il progetto dpentale di tele lettura dei contatori, Approvvigamento ¢
Distribuzione Idrica: Esperienza, Ricerca ed Inzowae Ferrara, 28-29 giugno 2007, ISBN 978886078147

G. Leoni, C. Anzalone, D. Giunchi, C. Meoli, D. Mafti, “Implementing automatic water reading syst
experimental remote meter reading system”, Europddities Intelligent Metering, Amsterdam, the Metlands, 13

D

14 June 2007.
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakores)

Partner |P5 - Emilia-Romagna Region ERegmmEmilia'Rumagna
Promote | ENEA - Italian National Agency for New Technolodynergy and

r Environment . Un pracerio
Project |12 - Aquasave Project (Life 97 EnvironmentIT/000106) ﬁ C i e
Type |Technological Eub i

A & U 4 S A& W B MELLELAIA

Period |1998-2001

Location | Municipality of Bologna (Emilia-Romagna)

Target |Residential buildings

Level National

Contact |Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
The Aquasave Project is dealing with the consumpsaving of potable water in the city, by meansaohew
experimental way of resource consumption managenim water management system had been installex
residential building of eight flats (ca. 22 pergorBhe system maximizes reuse by a) greywater reyseem: i
collects, treats and sends greywater (coming froowsers, bathtubs, and washbasins located in batigpto toilet
flushing; b) rainwater use system: it collects,atseand sends rainwater to dishwashers and washaahines
Moreover, the system minimizes the water consumgiipinstallation in the flats of water saving campnts.
Greywater Reuse Systegreywater coming from bathroom washbasins, bbaftand showers is collected through
appropriate network, priltered (a grid stops solids: about 500 um) anat $e the collection tank in the plant roo
then greywater is filtered and disinfected, andt $erthe storage tank. Afterwards, through a dedicatsttiloution
network, a loading system sends the treated greyvathe flats and then to the toilet flushingemiss. The treatme
plant works automatically.

Rainwater Use Systemainfall coming fromthe roof, collected through a dedicated netwddw$ to the plant roon
Here: first rainwater is separated and sent tséveer; a préilter stops (through grid: about 500 um) leavesces of
paper, birds’ feathers and faeces, and other saagpretreated rainwater flows into the collecting tanKteAwards
rainwater is filtered and disinfected, and serthstorage tank to have a reserve of water tesbd in periods of littl
rainfall. Afterwards, through a dedicated distribntnetwork,a loading system sends the treated rainwater téits:
and then to dishwashers and washing machines. dfimmaces use rainwater at washing cycle beginrang, potabls
water at cycle end for final rinse. The treatmdahpis automatic.

Consumption Reduction Systemvater saving components are implemented. i.etoflst flushing cisterns with du
discharge volume; (b) water taps with two posgibai of water flow rates, provided with faucets; last-generation’
washing machines and dish washers.

Results obtained
Total water saving: 50% (30% components; 15% grésmause; 5% rainwater use), i.e. from 167 L/p/@4 L/p/d

Success factors
Collaboration among partners. Appropriate techrickdghoices. Constant monitoring of the activities

a

Indicators used
Water consumption (L/p/d = Litres/person/day)

Repeatability and Applicability
Life Pilot project, i.e. innovative, demonstrativepeatable in other contexts of Europe.

Total costs

1,285,094.96 €
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Further references
http://eboals.bologna.enea.it/ambtd/aguasave-doasing.htm
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

ERegione Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |Enia/lren Emilia Groupwww.irenemilia.it

Project 13 - District Meter Areas a"

; Da BNI4d nasce
Type Technological ek

L]

Period From 1993 onwards I I'e n
Location |Emilia Romagna territory emilia
Target Water and energy recovery
Level Local

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The aim of the project is water losses reductiorabtiyve leakage control, by which it is meant h# factivities fo
monitoring and localization of leakage. In this dfie case, this has been made by the setting upisifict Meterec
Areas, i.e. the subdivision of big water distribatisystems in smaller ones in which inlet pressares flows ar¢
periodically or permanently measured. The settim@uDMAS in Reggio Emilia is started in 1993 byi&iGroup an
led to 232 DMAs, covering the 85% of the Province.

DMA setting up consists in permanent valves closuré in pressures and flows measures of inlet goimtsome cas
the pressure at inlet point is controlled by meamessure reducing valve. These measures are recardeelaborate
with the aim of quantify the amount of losses dmelrtapproximate positions. After the leakage lzedion and repai
water saving is verified. Besides measures, othi@rmation is required to apply IWA methodology akiihimum
Night Flow Analysis: network length, density of uts€onnections, number and type of users, dematterpaf big
users, annual revenue water volume.

s

e

Results obtained
The monitoring of the districts orient the activeasch of water losses to locate the brokan2007 this activity hg
been covering approximately 994 Km of network eglaat to 20% of total allowing to recover more tttamillion of
m3 to which is associated with a saving of eneqgyaéto about 2650 MWh.

Success factors
The key factor has beetme involvement and training of staff that allowéat the application of the requir
methodology and technology.

Indicators used

ILI — Infrastructure Leakage Index; CARL — Currémtnual Real Losses; UARL Unavoidable Annual Real Loss
MNF — Minimum Night Flow. The Infrastructure Lealatdex ILI value decreased from 3.92 in 2005 #53n 2006
Annual per capita water allocation decreased of #@¥h 2001 to 2005 and the numbers of burst deetkat28% ir]
the same period.

Repeatability and Applicability
The experience is clearly repeatable and applicdlble detailed rules and the consistency of theltseare specific t
each particular context.

Total costs
The parametric cost is approximately equal to 138/&M of network. In urban area with high densitypopulation,
the parametric cost in relation to users is equabt€/connection.

Further references
Calza F. & M. Fantozzi. 2007. Gestione del sisteindistrettualizzazione permanente negli acquedetta provincig
di Reggio Emilia, Atti 3° Seminario “La ricerca teperdite e la gestione delle reti di acquedottddrlacchi Editore
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INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores)

ERegione Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |HERA Group www.gruppohera.it

Project 14 - Pressure control GRUFPFPO

Period 2000

Type Technological —

Location |Emilia Romagna territory

Target Water and energy recovery

Level Local

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
This project concerns leakage reduction by pressegalation in the area Bolognina of Bologna (mathgy Hera
Group). This is a residential area of about 113ninly covered by high density housing. The averaltjitude of thg
district is equal to 43.35 m asl and the maximurodgé¢ic difference is aroul 6 m. The water distribution netwq
consists of about 24 km of pipelines and feeds puladion of about 19,500 inhabitants. The netwarlcompose
mainly of asbestos cement pipes whose diameteysfian DN 50 to DN 300, with a preponderance of D0D. Dug
to the high water losses, nearly the 40% of thetingater, and the numerous breaks, this portioth@fnetwork hal
been isolated and now is served by only two enggnBattindarno and Repubblica, both equipped wigssurg
reducing valves. ThOMA setting up required 13 interventions: whilars® of them required only the valve closy
other required pipe replacement or new pipes desigthe same time a monitoring campaign recoraést pressure
and flows, pressure in a point inside thstritt and demand of a remarkable user. The irati@rage pressure of 8 b
excessively high with respect to building heighasowered to 6 bar.

Results obtained
Water and energy recovery and reduction of breakspes and users connections.

Success factors
The key element of this project has been the ifieation and setting up of DMA and the correct enadion of the
fastest and cheapest solution to reduce waterdo3$e hydraulic model obviously played an impdrtare in this
decision.

Indicators used

Measures of pressures and flows at the inlet pditthe district, measures of pressure inside tk#idi and of user’
demand. Water saving of about 189.008year and energy recovery of about 143 MWh/yeansickering that th
average energy intensity for water supply systeadgna is equal to 0,76 kWhim

Repeatability and Applicability
The experience is clearly repeatable and applicdlble detailed rules and the consistency of theltseare specific t
each particular context.

Total costs
80.000 Euros

Further references
Artina S., C. Bragalli, T. Liserra, A. Mazzei, MeBenterra, C. Scoppa & B. Sfarcich (2006), Stratelgiriduziong
delle perdite idriche attraverso DSS (sistemi ¢yf@urto alle Decisioni), LAcqua, estratto n.3.
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WG Al - water demand-side management (technologicakaores)

ERegione Emilia-Romagna

Partner P5 - Emilia-Romagna Region

Promoter |HERA Group www.gruppohera.it

Project 15 - Regional Network and Plant Remote Conbl Centre GRUFPFPO

Type Technological and infrastructural = ”Em

Period From 2007 onwards

Location |Emilia Romagna territory

Target Utilities

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The water, gas and district heating “Regional Nekvwamd Plant Remote Control Centre” situated iniReitl remotely
oversee osr 2.000 plants and 60.000 km of networks in reaé tin the six provinces of Emilia Romagna Regioat
HERA Group serves with a population of 1.2 milliohusers and a water volume supplied of 257 b (2009) by
means 319 treatment plants and 30.8400f pipeline. The Regional Network and Plant Res©ontrol Centre is th
largest centre in Italy in terms of number of seegi and remote controlled points, and one of tlges in Europe. Th
main features are constituted by a control roonh &ifgiant 60 mscreen, 100,000 points remotely controlled in
time, a 3D system to represent the main plantsn@@itors, 30 stations. At the end of the projeaill be employed

team of 60 operators, with 24-hour emergency teehmiall centre, double communication lines in cgdtfibre and a
autonomous firdighting system. An expert system that providesrajes with guidance and assistance in ref
management activities and, taking advantage ofexigerience, helps prevent against the ocogeeof seriou
problems. The centre will be connected with thei®®g HydroMeteorological System station radar, ARPA rain
stations, and the Regional Cartography Officeldb das a Crisis Unit room that can be used byCilré Defence in
emergency.

real

—

Results obtained

This project led to a unified vision of the watéstdbution system, both network and plants, madageHera S.p.A
allowing an optimal planning of operations and imémtions. Earlier this was complicated by the thet Hera rmote
control was a mixed and heterogeneous systemsgy/&smahrried out in 2005).

The local SCADA systems, inherited from the fornmeunicipal, were characterized by logic, technoleganc
philosophies strongly differentiated between themwithin the teritory of an operating company there were n
SCADA systems and the management data were stodiflarent databases with different logic of dedgture.

Success factors
It represents a new frontier in remote control enah excellent resource aetkervice of the local area and the ger
public with the emphasis on security.

Indicators used
Number of controlled plants, length of controllestwiork, size of scheduled team.

Repeatability and Applicability
The experience is clearly repeatable and applicable

Total costs
Currently being updated.

Further references
www.gruppohera.it
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WG Al - water demand-side management (technologicakores) ERegioneEmilia-Romagna
Partner P5 - Emilia-Romagna Region
Promoter |Consezio di Bonifica di secondo grado per il Canale kamob

Romagnolo - CER ‘ }-.n
Project |16 - FERTIRRIGERE — % -
Type Technological | EE :'E
Period  |Since 2002 o : :E
Location |Italy ) e
Target Farmers and Extension Services
Level Regional, National
Contact |Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
Advanced water saving strategies for sustainablgation management are hard to manage by farrkerthermore
plant water use efficiey can not be maximised without a parallel, peecwmnagement of the plant mineral nutrit
It has become increasingly evident that an efficiategrated management of water and nutrients Iegppequires
adequate tools. Nowadays, even in the more dewtlopentries, technicians and farmers computer akdl ranging
widely, from “not at all” to a great cleverness. &gonsequence, in the same area the diffusiordetisional suppo
has to face several skill levels. Moreover, theilaldity of reliable soil physical and chemical charactersséng
meteorological data still is actually scattered. dape with this issues while assuring the largefitsion of a
sustainable water and nutrients management, aestrgp, stand alone, multi target tool has beereldped. The
Fertirrigere DSS provides answers with increasirggigion, from an optimised checkbook methods daily dynamic
irrigation and fertigation management. The toolgists: (i) a pilot model, daily fed with precisapt, sd and climate
inputs, that apply the more sophisticated and peegianagement criteria, (i) a number of slave rhathdch provide
irrigation and nutrients balances at daily stepcwaled on statistical and forecast basis. An atign district
(homogeneous macrozone) can be managed in adseramic way, only adjusting when needed the slagdais or
the basis of the pilot model. Corrections wouldsbet to the farmers as mobile phone text message.

Results obtained
Tests carried out in commercialrfiass show a water use efficiency more than doulilghen production and bett
quality, water savings up to 1606/ma/year (50%).

Success factors

A single crop model can be better calibrated argliepcrop specific algorithms, thus it offers psecouputs. A stan
alone model allows the user to “play” with, doinmslations and test. Technicians having acquirdficgent skill, can
manage homogeneous cropping areas. The DSS caeben the spot, even without internet connectiteracting
with growers.

Indicators used
Water and nutrients use efficiency, yield, fruitity, gross margin and irrigation/fertilisationsts.

Repeatability and Applicability
The model is available for processing tomato, jpoésid onion. Nearly all the vegetable crops camipdemented. Th
climate and soil water algorithms were tested B9 countries and in a wide range of conditions.wWithistanding
local calibration is suggested.

4%

Total costs
The processing tomato and the potato DSS are fiadilable. The cost to implement a nemp can be rough
estimated around 40.000 €.
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Further references
WWW.Cconsorziocer.it
www.fertorganic.org
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WG Al - water demand-side management (technologicakores)

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonifica di secondo grado per il Can&@miliang
Romagnolo - CER

Project 17 - IRRINET

Type Technological

Period Since 1995

Location |Emilia-Romagna

Target Farmers and Extension Services

Level Regional, National

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
IRRINET is an expert system for Irrigation Schedglidevelopedy the CER implementing the results of more 1{
50 years of research on plant/water relation anstagwable irrigation management. The IRRINET proje@as
supported and co-funded by the Emilia-Romagna Regith the aim to progressively reduce wates o irrigation
all over the region. IRRINET is among the toolsyided to the farmers in the frame of EmiRmmagna Region
Action Plan for Rural Development 2007-2013. Th&®IRET service is freely available on Internet amdvides ar
‘irrigation advice’ for the main water demanding crops, combingayeral data sources: meteorological data
ARPA-SMR (Regional Environment Protection Agencyefdartment of Agrdveteorology); soil data from th
regional “Hydro-Geologic and Seismic Service”; cymgrameters as defined by the CER, including tipticgtion of
the most effective irrigation strategy for everggiconsidered. The crop water balance is calcukteaily step and at
field scale according to the geographical posi(i@GhS) and to the crogharacteristic, simulated or inputted by
farmer. The service provides the users with thénatirrigation volume and timing, via web or mabiphone tex
message. The expert system has been setting to freabighest production while saving water. Sia089 IRRINET,
has evolved in IRRINET Plus which implement ecormualculation of the irrigation profitability, prading farmerg
with further information other than optimal irrig@ volume and time, assessing the economic beradfited to th
next irrigation through a traffic light advisory sgsh. The green light indicates that the added vahtained with
irrigation overcomes the costs of the irrigatiaelf; the orange light indicates uncertain econamcicantage; the re
light signals thathe irrigation costs are higher than the irrigatedded value. Farmers, who are sometime slu
changing their habits just to save water, are géted by the economic approach to apply the masgeted and
economical water supply so as to maximise profitemteducing water overuse.

Results obtained
In the period 2006-2009 IRRINET interested a regiomigated land share of about 23%, bringing teaer saving of
about 40 million i per year.

Success factors

The key element which made thistigtive successful is the simple, user friendhformative system that has been
up for farmers to decide how much to irrigate. Thial tool is accessible for free by whoever hawerest on it angd
is tailored for a large number of crops.

Indicators used
User’s feedback are utilised to evaluate the seréffectiveness. Furthermore, IRRINET Plus reguispecific
feedback with respect to the cropping techniqugpeeted maximum production, expected market piitigation
system and its chacteristics as, e.g., the kind of pump (fuel eceic powered), operating pump pressure, labost,
water cost (if accounted by volume).

Repeatability and Applicability
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IRRINET can be easily transferred where the neddfedmation to run the expert system are curreatgilable. Crof
parameters, set up for the Emilia Romagna regieeds to be locally validated, or substituted byeal set o
parameters.

Total Costs
Operating and maintenance costs: 55.000 € per Vbarcosts of the web sergi@nd of the implementation of {

CER'’s researches results were part of several gisojgarried out during the last decades. A rougimation of the
development costs sum approx. 300.000 €.

Further references
www.consorziocer.it/Irrinet/

32 .,/

European Union INTERREG IVC

European Regional Development Fund NS "WOvATION & EvimonuEnT

REGIONS OF EUROPE SHARING SOLUTIONS




o \WaTer CoRe

WG Al - water demand-side management (technologicakores)

INTERREG IV C-Project on Water Scarcity and Drough t

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonifica di secondo grado per il Can&@miliang
Romagnolo - CER

Project 18 - Novel Water reuse Technologies

Type Technological
Period Since 2009

B Qualy W

Location |Emilia-Romagna

Target Farmers and agricultural technicians

Level Regional, National, International

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
The EU commission estimates that water reuse caainiloote to reduce up to 13% of the irrigation grdwand surfac
water withdrawal. Direct or indirect water reuswolves several aspects: contamination by fadoakganic anc
xenobiotic pollutants; high levels of suspendeddsodnd salinity; rational use of the dissolvedrieats (particularly
nitrogen). The challenge is to apply new strategied technologiesvhich allows to use the lowest irrigation we
quality without harming nor food safety neitherlgtieand fruit or derivatives quality. The EU proj@AFIR was aime
to help farmers solve problems with low quality @raand decreased access to water. New water trelatteeices, a
membrane bioreactor (MBR, Grundfos A/G, patent peg)dand a modular field treatment system (FTS)re
developed to allow a safe use of waste water prelby small communities/industriesl(.000 EI) or of treated wat
discharged into irrigation canals. Water treatnteahnologies are coupled with irrigation strategird technologies
obtain a flexible, easy to use, integrated manageme

Results obtained
The innovative technologies were found able to poedsafe, high quality water for irrigation tregtiprimary wastg
water or tomato derivatives. Applying the proposredtment pathways both faecal and heavy metahotdnation can
be controlled apiding accumulation of pollutants in soils or alahg food chain. The safe reuse of treated waster
produced, e.g., by a small plant (2.000 EIl) secimdggpendently of climate, enough irrigation wat@rsupport th
production of 1.100-1.500 tonne§tomatoes, when directly delivered to the fidldstorage capacity corresponding
7 days production would increase the tomato yiejgpsrted by the treatment plant to 1.800-2.400 ésnwhile a 30
days storage capability can support 2.250-3.000as1yield.

Success factors
Robust technologies. Production of safe water nressy filtered and disinfected.

Indicators used
Relative water reuse (Reused water volume/ Tot&mualume)

Repeatability and Applicability
“Plug and play” technologies

Total costs
Related to the needed level of water treatment.

Further references
www.safir4deu.org

33 .//

INTERREG IVC

Ny, INNOVATION & ENVIRONMENT
N\ AEGIONS OF EUROPE SHARING SOLUTIONS

European Union

European Regional Development Fund




o \WaTer CoRe

INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakores)

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonifica di secondo grado per il Can&@miliang
Romagnolo - CER

Project 19 - Research program on water saving in aigulture

s CANALE

“ne ) EMILIANO

Type Program, planning, technological r
S ™  ROMAGNOLO

Period Since 1980

Location |Emilia-Romagna

Target Water and Agriculture Stakeholders, Policy makers

Level Regional, National, International

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
Since 1980 Emilia-Romagna Region, Department ofodfure is encouraging and promoting researchsandies on
water saving in agriculture. The research programsvater saving in agriculture have beenfurading by regiong
laws (e.g. LR 28/98). CER has been carrying owgaehes on the sustainable use of water resourmes959. CER
is the point of reference for the Emilia-Romagnas&aoment, Institutional Water Stakeholders (Watath@rities and
National Association of Land and Water Reclamatigencies) and Grower Associatiofsr what concern th
sustainable use of water in agriculture, irrigatiechnologies and reuse of treated waste water. rébearch on
irrigation water saving have been devoting to aregponse to irrigation; deficit irrigation; reguddtdeficit irrigaion
and partial rootzone drying; irrigation schedulisgstainable irrigation management; assessmefiieoplant growtt
parameters; impact of irrigation regimes on prodyglity; development of models and Decision Supgystems
development of Crofpvater Stress Index (infrared thermometry); studieshe sustainability of water reuse; tes
irrigation technologies and design of irrigatiorsgms; water treatments in constructed wetlandhatfdrm scale
These activities have brought to the idigcdtion and validation of the crucial parameterseded to calculate t
optimal crop water requirements and to develop D8iSsh are utilised at regional and national levéie results o
the past and ongoing research programs are ugilisin the EmiliaRomagna Region, and by the CER itself
coordinate current irrigation management and toelibgy know-how for future irrigation scenarios asgtation tq
climate change impact, also through participationational and international projects.

Results obtained
A rough analysis of the research programs impaet tve last 30 years revealed substantial chamgteeifarmer’s
irrigation patterns which led to a reduction of #mual irrigation volume ranging from 30 to 50%

Success factors
A continuous improvement of the kndvew base, producing and implementing innovatioough a diffuse system
communication and training for farmers.

Indicators used
Enhancement of the water use efficiency in agnraltand relative irrigation supply belowet cumulate
evapotranspiration, avoiding any plant’s luxury somption.

Repeatability and Applicability
The existing knowledge and know-how can be adagbedcalibrated to different cropping areas.

Total costs
The CER devoted to research projects 750.000 §qaarin the 2007-2009 budget, co-funded by the arbmagna
Region, Department of Agriculture, EU DG XII, PrigadCompanies etc.

Further referenceswww.consorziocer.it
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WG Al - water demand-side management (technologicakores)

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonifica di secondo grado per il Can&@miliang
Romagnolo - CER

Project 20 - Shallow Water Table Monitoring Network

a4 CANALE

e EMILIANO

Type Technological ats!

Period Since 1998 e ROMAGNOLO

Location |Regional

Target Farmers and Extension Services, RER Hydro-geolbBigeeau

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
Capillary rise from shallow water table is an impaot input to the crop water balance. From Octabédate June, in a
large part of the Po valley water table is randhogn -0.5 to -1.5 m depth, thus providing a sigrafit contribution to
the crop evapotranspiration. To assess the croprwatuirement satisfied daily by capillary riseShallow Watey
Table Monitoring Network have been setting up. ibwvork has been composing by 142 stations lodatkey areasg,
representative of anrigation district, identified by means of pedologitudies and analysis. Every station cour
piezometers, each of them measuring the water tabée0.5 m soil layer, from -0.5 to -3.0 m depiihe reading
frequency is of about 10 days. The collected dataomganised in a regional data base, analysed¢egsed and
provided daily to the Extension Services in ordecdlculate the capillary rise contribution to titep water balance
field scale.

Results obtained
Up to 11.000 users benefit eyeday of the shallow water table assessment vidRRINET irrigation webservice
Furthermore, the water table level is reported Wweély the Irrigation Bulletin diffused by the 9 ElmrRomagne
Provinces. A web GIS shape file is also availalletie CR website. Water saving related to the water f
measurement, for the 11.000 IRRINET users, isigitg up to 37.3 millions of fiper year.

Success factors
The fast and effective use of the collected déwawide diffusion and the strong link withet irrigation web service
are the main success factors. Moreover, the pemoblogd hydrologic analysis of the territories alemvthe correg
placement of the measurement stations securingel&aility and repeatability.

Indicators used
Data exploitation by the Extension Services aninaéed water saving.

Repeatability & Applicability
The spatial distribution algorithm of measured wadble depth and the link with web and GIS techgs are bot
applicable everywhere significant capillary risenfr shallow water table is expected.

Total costs
Operating and maintenance costs are as followsut® per measurement (manual) + 150 euro per gednd station
maintenance. The installation cost is approx. ouaB00 € per station.

Further references
http://www.qgias.net/gias/falda/default.asp
http://irrigation.altavia.eu/servizi/cer/mappafatdaaspx

35
European Union . ,IGERREG IVC

European Regional Development Fund N

NNOVATION & E -
REGIONS OF EUROPE SHARING SOLUTIONS



o \WaTer CoRe

INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakores)

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonifica di secondo grado per il Can&@miliang
Romagnolo - CER

Project 21 - SOLARDRIP

Type Technological

Period Since 2003

Location |Emilia-Romagna 4444484494
Target Farmers, Extension Services, Irrigation system @ress

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

Automated drip irrigation is retained as the mdfitient way to maximise water saving. Nevertheldsme base
computer automated irrigation is giving poor reswudtie to the lack of flexibility of the irrigatioscheduling. Th
challenge is to@nnect directly whether the water soil storage,pfaat or the water demand by the atmosphere t
automated irrigation system in a dynamic way. Naayad automated drip irrigation driven by soil watemtent
sensors is widely diffused as well as plant watatus monitoring is already applied in greenhousgetables crops
and the application on woody crops in the fieldisongoing process. The SOLARDRIP project has lad@ing to
drive the irrigation exploiting photovoltaic partekchnologies in @ouble way: to power the irrigation system an
assess the amount of solar radiation the plargdsiving. The hourly plant water use is highlyretated with solg
radiation as well as the amount of energy produmethe photovoltaic panel. A dicecurrent electric pump is direc
connected to the photovoltaic panel, avoiding dak&ge caused by storage batteries or inverter OCTAe irrigatior
system characteristics (drippers delivery capadiypline size and length, etc), the pump dischaagel the
photovoltaic panel size were carefully balancedrofer to secure the correct water supply to thp.cro

|

11

Results obtained
The SOLARDRIP main results are: (i) very high waiee efficiency due to the irrigation time lastingm sunrise {(
sunset with dynamic change of the irrigation voludreven in real time by the solar radiation. (iisfeand effectivg
adaptation to the evapotranspiration changes; fiigh energy efficiency with zero emission; (iv)dueed
environmental footprint of the agricultural produ¢t) low cost automation of the irrigation systefihe first
SOLARDRIP pilot system is 7 years old and still murg without problems. The water saving with pead @each
orchards range from 35 to 50%, of about 10Gtadyear in the Emilia Romagna shbmid climate. Three prototyp
are now running by Agricultural High Schools andnizmstration field located in the region.

Success factors
Robust technology, easy to use. The labour costigétion is close to zero. Farmers canumemindful of irrigation
management, unless for the pump and dripline maamiee.

Indicators used
Water and energy use efficiency.

Repeatability and Applicability
SOLARDRIP can be adapted to other climatic condgiand to crops other than orchards

Total costs
The cost of the pilot systems set up is still ghitgh, even floating with the photovoltaic panelrke. The cost of th
technology is expected to lower rapidly when aghbe large areas and/or widely diffused.

Further referenceswww.consorziocer.it/ricerca_ambiente solare.html
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WG Al - water demand-side management (technologicakores)

ERegioneEmilia-Romagna

Partner |P5 - Emilia-Romagna Region

Promoter |Consorzio di Bonificadi secondo grado per il Canale Emilig
Romagnolo - CER

Project 22 - TECNIRRI

Type Technological % T*ﬁ‘l*H

Period Since 1995

Location |Emilia-Romagna

Target Farmers and Extension Services

Level Regional, National

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
The correct design of the irrigation system is @ minimise water losses during the distribatghase. TECNIRRK
is a decision support systemigpporting the farmer choice of the better micrgation system for its own crop, soil a
climate (minisprinklers or drippers), i.e. improwvegation system efficiency supporting the corrsgstem design. Th
DSS calculates as well the optimal emritdistance on the lateral pipeline, the correchiver of emitters per pla
(woody crops), it help as well sizing main and fakeipelines, filtration station and single filsgror calculating th
irrigation depth of each irrigation system. The THRRI resident data base implements the technologieath test
carried out by CER on the microirrigation materialsilable on the market. The data base is updated year. Th
data provided by CER are intended tosiper partesand obtained from ingeendent, non commercial, technolog
tests.

e

D

Results obtained
TECNIRRI is widely used by farmers, particularly fehat concern the selection of the emitter antheffilter. Thig
allows to overcome water distribution problems tesato the irrigatiorsystem design, making more effective
applied water saving irrigation techniques andatyias.

Success factors
Key factors are the step by step guidance chodsiagrrigation system components and the simpler ésendly,
interface.

Indicators used
85.231 TECNIRRI' web pages were browsed in 2009stnod them directly selected by the user while @t§100Q
through the major web browsers.

Repeatability and Applicability
TECNIRRI can be easily transferred only translatimgweb pages.

Total costs
Operating and maintenance costs: 32.000 € per Deaelopment cost about 150.000 €.

Further references

www.consorziocer.it/TecnirriNet/
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ERegiﬂneEmi]ia-Rﬁm&g:na

Partner P5 - Emilia-Romagna Region

Promoter |Burana Land-Reclamation Syndicate

Project 23 - Pressure irrigation pilot system “Bocchirolo” @ NSORZIO
,.';

Type Technological DELLA BONIFICA

Period From 2008 L\EB RANA

Location |Emilia-Romagna region

Target Farmers

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

Burana Land-Reclamation Syndicate has looked #ferbuilding of the “Bocchirolo” pilot system foheé pressur
irrigation among farms (surface waters for irrigatiin farming rationalization and storing). To beegse, by th
surface waters coming from the Torbido Canah the PDO “Protected Designation of Origin” oktRignola plumsg
and cherries inhe Savignano on the Panaro river (Modena)’s mualityp Burana gave the opportunity to 10 fai
specialised in cherries’ production to move fronfate irrigation to microirrigation.

D

11

Results obtained
By using innovative irrigation techniques Burananti&Reclamation Syndicate got a concrete savingidase waters.
Compared to the traditional irrigation methodsgheing in surface waters for irrigation is of 60%.
The project is in keeping with the so called “PiatidTutela delle Acque” - Waters’ Protection Planf-the Emilia-
Romagna region and with the European guidelinesitalbh@ water resources’ preservation, as basicegitsrfor the
environment and for the quality of life, both bethuantitative and the qualitative point of view.

Success factors
The works Burana Land-Reclamation Syndicate caroiet] particularly the system for the microirrigati among
farms, are the clear proof of the fact that the afsemodern irrigation technologies allows both teduction of water
consumption in irgation and the optimization of the surface watesoueces for ‘top grade specialization’ far
gathered together.

Indicators used
It turns out to be particularly interesting for tfeems that have practically replaced the tradé@lanethods of surface
irrigation — furrow irrigation and the use of wellater — by the irrigation system implemented by a@ar Land:
Reclamation Syndicate. Moreover, “Bocchirolo” piftstem represents the optimal demonstration fdaahers that
have the intention of adopting this changeovergiwithg their contribution to water saving.

Repeatability & Applicability
The project is repeatable in other territories dedao fruit farming at high specialisation withetlavailability of
qualitatively and quantitatively appropriate sugacaters.

Total costs
Undeclared by the promoter.

Further reference
www.consorzioburana.it
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WG Al - water demand-side management (technologicakaores)

ERegiﬂneEmi]ia-Rﬁm&g:na

Partner P5 - Emilia-Romagna Region

Promoter |Burana Land-Reclamation Syndicate

system NSORZIO

Project 24 - Irrigation micro-basins system and presure irrigation Q(H\”

. : L :
Type Technological (\'B DELLA BONIFICA

Period From 2009 RANA

—

Location |Emilia-Romagna region

Target Farmers

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
Burana Land-Reclamation Syndicate, in the fieldhef funds received from the Ministry, has carried two different
kinds of work addressed to different territoriatigaroductive fields.
In particular:

a. A micro-basin for storing water and facing drougroblems, especially in summertime, has beeh duithe ‘San
Pietro Canal’, in the municipality of Castelnuovarigone (Mo),n an irrigation context particularly far away frahe
canal’s origin by taking advantage of the pecuiigiraulic morphology of the canal itself in the Samenzo locality.
b. A pilot system for the pressure irrigation amdagns on the ‘Diamante Canal’ in the PDO “ProtddBesignation
of Origin” of the Vignola plums and cherries’ teary of irrigation, called “Basse di Vignola” (Vigiha's plain areas).
Vignola (Modena)’s municipality.

13 farms involved for about 35 hectares of totakias irrigated.

Results obtained
By using innovative irrigation techniques Buranati&Reclamation Syndicate got a concrete savingidase waters.
Compared to the traditional irrigation methodsgheing in surface waters for irrigation is of 60%.

The project is in keeping with the so called “Piatidutela delle Acque” - Waters’ Protection Planf-the Emilia-
Romagna region and with the European guidelinesitalbh@ water resources’ preservation, as basicegitsrfor the
environment and for the quality of life, both bethuantitative and the qualitative point of view.

Success factors
The works Burana Land-Reclamation Syndicate caroet particularly the system for the microirrigeti among
farms, are the clear proof of the fact that the afsemodern irrigation technologies allows both teduction of water
consumption in irrigation and the optimization dktsurface water resources for ‘top grade speat@iz’ farms
gathered together.

Indicators used

The farms that took part in the project have peatlif replaced the traditional methods of surfacgation — furrow
irrigation and the use of well water — by the miarigation system implemented by Burana Land-Rmelton
Syndicate.

Moreover, this pilot system represents the optideshonstration for all farmers that have the intentf adopting thi
changeover and giving their contribution to waterisg.

[*2)

Repeatability & Applicability
The project is repeatable in other territories dedao fruit farming at high specialisation withettavailability of
qualitatively and quantitatively appropriate suéaeaters.

Total costs
Undeclared by the promoter.
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Further reference
www.consorzioburana.it
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WG Al - water demand-side management (technologicakores)

Partner | P6 - Arpa - Emilia-Romagna, Hydro-meteo-climatevier

Promoter |Arpa - Emilia-Romagna, Hydro-meteo-climate Servared Region

prove o
Emilia-Romagna ambsients dell'smilicromogna

Project 25 - COLT

Type Technological

Period Since 2008

Location |Region

Target Regional and local agricultural boards, Reclama@onsortia, River
Basin Authorities

Level Regional

Contact Lucio Botarelli -lbotarelli@arpa.emr.it

Project description

The COLT project aims to save water amount for aealsirrigation. The proje
supports Reclamation Consortia and Agriculture Dipent by using remot
sensing images to classify crops and fruit orchadguired before the beginning
of the irrigation season, and by applying a sotlewvéalance modelling system.
The involved area is the whole plain of Emilia-R@ma region, the area is abput
10° ha, but &er masking manmade, forest and wetland featdhesarea rema
around 650,000 ha.

The English DMCii is the satellite’s provider. i acquire at 22 or 32 m spa
resolution with a satellite constellation of vaisomicro-satellites. Satellite image
swaths are very wide, cover 600 km from W to E, &y have an high revisitir
time able to acquire more than one time during ekw&hese configurations m
guarantee one pass/one acquisition and good cha@acguire in clear sky conditions in case of badtler season.

Results obtained

The project established a successfulgperational service for the real time monitoringcodp in order to define wat
need for agriculture by an extended water balanodemapplication. The extracted data from satellitages ar
exploited in a operational chain as a decisionppett for water distribution priority according ¢oop types operate
by Reclamation Consortia.

11

41
European Union . ,IGERREG IVC

European Regional Development Fund NS "WOvATION & EvimonuEnT

REGIONS OF EUROPE SHARING SOLUTIONS




o \WaTer CoRe

INTERREG IV C-Project on Water Scarcity and Drough t

The map on the left shows an example of the remetesing classification result @ned by the programmg
acquisitions, while the image on the right showsael output related to irrigation needs for theadtural season.
Results are available as raster and vector files.iages refer to the Renana Reclamation Consoliticated around
the city of Bologna. Integrations of summer seabkforacast and climate change prediction are be tbpredict wate
requirements for 3 months ahead and the their tieride next years. Efforts are also given to irdégy COLT and
cadastralector data with EU agricultural compensation resfisi¢o build up a GIS able to assist all the Reatém
Consortia's procedures at cadastre basis. Thidagewent should determine payments based on aataaLinption.

Success factors
Real time crop maitoring, water balance model output (ETP, irrigatiwater consumption, ect.), vector classifica
data for statistical (geographical location of @p@nd administration purpose (water priority disttion, wate
contributions, ect.).

Indicators used

Saved water amount for irrigatioReclamation Consortia and Agriculture Departmergguirements of informatio
details fulfilled.

Repeatability and Applicability
The methodology can be applied to any locatiors ithportant to exactly know the agricultural preet and
phenological calendar of the area. Actually only ©iMcan guarantee to cover wide area in one paks iB
fundamental because it permits to drastically redihe pre-processing and classification proced®Cii can alsd
provides images at affordable price.

Total costs
40,000.00 €/year

Further references
http://www.arpa.emr.it/sim/?telerilevamento/colt
http://www.arpa.emr.it/dettaglio_documento.asp?i08&idlivello=64
http://www.dmcii.com/
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WG Al - water demand-side management (technologicakores)

Partner P6 - ARPA Emilia-Romagna - Hydro-Meteo-Climate Sesv

Promoter |ARPA Emilia-Romagna - Hydro-Meteo-Climate Service

Project 26 - ERG-5

Type Technological

Period Since 1998

Location |Emilia-Romagna Region

Target Regional meteorological and agro-meteorologicalises, public and
private technical services

Level Regional

Contact Lucio Botarelli -lbotarelli@arpa.emr.it

Project description

Establishment of a metrological database for opiimgi irrigation and plant protection for regionarigulture. A
meteorological and agro-meteorological network basn implemented in Emilia-Romagna with more th&0
stations. ERGS5, a database for opzimg irrigation and supporting regional integrafgdduction in local agricultur
systems, has been established basing on the regional mimgtmetwork. Main properties of ERG 5 is provid
Reclamation Consortia with meteo hourly and dadyadon a gd of 5 km side, interpolating measured data f
regional meteorological stations. Most of meteqgaal and agroneteorological variables are considered. Auton
and manual quality controls are fulfilled. SimilgrB days forecast meteo data areilatée on the grid point from
meteorological limited area model (COSMO), soothvei 7 days step of forecast. The ERG5 grid is o by ¢
data visualization and interpolation system (PRAG®)supplying end users of continuous series ofepr@logcal
data essential for modelling application in irrigat plant protection, fertilization and evaluatiohclimate hazards.

Results obtained

Uninterrupted series of principal agro-meteorolagi@riables are available for regional applicaiiosavirg water for
irrigation in a sustainable agriculture. Data asedi by Reclamation Consortia and Regional Servicepfant
protection daily.

Success factors
Daily delivering, effective interpolation and quglicontrol. Continuous series of meteorologidata on the who
regional territory.

Indicators used
Efficiency of services for water saving in irrigati offered by Reclamation Consortia based on E@Rt& delivering.

Repeatability and Applicability
The ERG5 system can be applied to all geograplaiczds if time series of observed meteorologicalabbes anc
digital elevation model are available. PRAGA bag@sion for data visualization and intepolationaigilable a
ARPA-SIMC free.

Total costs
100.000 €/year

Further references
Antolini G., Tomei F., 2006. PRAGAPRogramma di Analisi e Gestione di dati Agrometagici Proceedings frof
9th Congress of Agrometeorology - AIAM 2006. Torigo- 8 june 2006
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Erg-5 data flux

weather sensors: e.g. rain gauges network in
Emilia-Romagna.

Automatic hourly radio
download of weather data
from:

-282 rain gauges sensors
-188 temperature sensors
-83 humidity sensors

ecc

Data
quality:
daily
automatic
and manual
control

[l

SIMC
database

Interpolated data:

<<

Hourly data Daily data
-Temperature - Temperature
-Precipitation (min, mean, max)
-Humidity - Humidity
-Evapo- (min, mean, max)
transpiration -Wind

-Radiation (speed, direction)
-Leaf wetness - Precipitation

- Evapo-

transpiration
- Global daily
integrated Radiation

Erg5: interpolation on a regular grid

D

%\

|:> Data interpolation over
5x5 km Erg 5 regular

grid.

interpolation map:
example of precipitation

Daily
delivery

=

LAMI-model forecast
output for next 3/7 days

End wers

44



INTERREG IV C-Project on Water Scarcity and Drough t

WG Al - water demand-side management (technologicakaores) .
o \\'
Partner |P8 - Directorate for Environmental Protection anaté¥ Management =N |
of Lower Tisza District W
Promoter |Directorate for Environmental Protection and Watanagement of

Lower Tisza District

Project 27 - Sustainable development concerning theuse of the
groundwater in the Hungarian-Serbian border region

Type Planning, management

Period 30-04-2007 — 30-04-2008

Location |Hungarian-Serbian border region

Target Water management authorities, local population

Level Interregional

Contact Dr. Peter Kozak PhDkozakp@atikovizig.hu

Project description

The good environmental status for the necessaryerwstipply in the Hungarian-Serbian border regiom
characteristically be assured by extracting it frdva subsurface, as the periodicity of surface mwsitgply can ng
assure the demands. The exact revelation of thetiguand quality conditions of groundwater is deting in favour
of further development of the area. It is essembialearly workout the quantity and quality limits for meeting lihe
needs of the drinking water, and assuring the gaodbgical status concerning the water used byte®omy and th
surface ecosystem. The quantity and quality camtlitiof the subsurface watempgly shall be analyzed on the wh
territory. In favour of the development homogeneifythe border region on the Hungarian and Serbida it is very
important to execute the utilizable water supphamjities and their geographical distribution in @menon way
according to equal principles.

Results obtained
According to the model results we can state that wuthe water pull outs decrease of the surfaceabér by 26

meters can be expected in the shallow aquifer,ghdn the deeper aquifer a 5-15 meters decreasdakenplace.

There is a meaningful difference between the Huagaand Serbian areas in the feature that in Sénbi@ is greate
depression, owing to the concentrated water pu$§ and the shallower aquifers. We can count wisiigaificant size
of depression in Hungary only in the surroundinfjSzeged.
Although it can be observed, that in the regio®néged and Subotica, mainly at the lower Pleiséemations, thg

the decrease of the surface of water (cone of dsjam®) established by water production shows asdoosder effect.

At these areas the twsided water pull outs should be harmonized, bectheséurther increase of the water extrac
can restrict the capacity of the other party.

The decrease according to the surface of watezgdlie speed of the water leaking down, thus sesazoncerned by
intensive water pull outs regard as endangeredyieater extent from the point of view of surfacdugion.

Success factors

The two countries have different data frameworltee first step was to build an integrated data@et.GIS analysis
ant the hydrofinamical model used this uniform dgiproved by both countries. Wide range of protessds were
involved in the project implementation.

Indicators used

Hydrogeological database and expert studies cmlect

Study on the revision of the existing monitorindgwark

Study on the expected trends of groundwater ressiand their likely territorial consequences
Professional meetings

Project reports on the website of KOVIZIG-s
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Repeatability & Applicability
Generated similar projects are and further devetoyrof this project.

Total costs
103.000 €

Further references
http://www.atikovizig.hu/
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WG Al - water demand-side management (technologicakaores) R
Partner |P8 - Directorate for Environmental Protection anat& Management of =N \

Lower Tisza District w
Promoter | Directorate for Environmental Protection and Watienagement of

Lower Tisza District

Project |28 - Action plan for the preservation of tle good environmental status
according to the surface water of the south borderegion

Type Planning, technological, infrastructural

Period |2006 May 18 — 2008 May 14

Location |Border region between Hungary and Serbia

Target Civil society, municipalities

Level Interregional

Contact |Dr. Péter Kozak PhDkozakp@atikovizig.hu

Project description
The status of the surface water on the areas dbdider region between Hungary and Serbia being ofethe River
Tisza determines the environmental status of theha@ent. In the last 15 years with drought peridsenvironments
status has been deteriorating. Due to the changéeg inatural and social environment it became ssarg to work oy
an action plan in favour of the good environmestatus of the catchment. The general aim of thgegrds to work
out such a precautionary package, which aims ainpeovement of the environmental potential on baaed and o
the other hand it lays emphasis on the sustaibadily involving those interested (population, ATINGIG,
Kiskunsagi Nemzeti Park, enterprises, civil orgatians).

Results obtained
The complex revelation of the environmental statuthe catchment. IT background has been modetrigerocuring
IT equipments and evaluating programmiédge complex study meant an ecological survey oatiea, the revelation
the terms of management of water-supplies accotditige catchment.

Success factors
Expert group, civil society’s opinion.

Indicators used
Ground water level, Quantity and quality of surfacmoff, Air temperature, Changing of area of escester
Changing of area of wet-lands.

Repeatability & Applicability
The action @n includes the measures which are necessary tmovwmpghe environmental potential on the wh
catchment area. The results help for solve simpilablem.

Total costs
384.832 €

Further references

www.atikovizig.hu
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WG Al - water demand-side management (technologicakaores) -
Partner |P8 - Directorate for Environmental Protection anat&% Management of = '\

Lower Tisza District W
Promoter | Directorate for Environmental Protection and Watanagement of Lower

Tisza District

Project |29 - Southern-Great Plain Operational Progamme - Complex water
prevention programme in the river-system of Nagysaéos-t6 (Lake
Nagysz€éksos)

Type Planning, technological, construction

Period |2008. august 29. — 2010. may 15.

Location | The Homokhatsag region between the River DanubdtemBRiver Tisza

Target Civil society, municipalities

Level Regional, local

Contact |Dr. Péter Kozak PhD kozakp@atikovizig.hu

Project description
Water resources decreased according to the draughé project affected Homokhat sub-region (undmrgd watert
levels sank down, surface outflow reduced), wat@ipl/ of sodic habitat is inadequate. Within thie ndangerme
of the southeastern slope of the Homokhéat sub-negicsignificantly increased, because traditiondligh-quality
agriculture got acclimatized there.

Results obtained

Building the water replacement system of Nagysz&#&o
Reconstructing the internal area of the reservoir

Rebuilding the elements belonging to the connecliiainage routes

Success factors

suitably cleared grey water reuse
maintain water habitats
development wet-land

decrease inland inundation

Indicators used
Develop the water habitat and wet-land.
Reconstructing the main channel.

Repeatability & Applicability
Complex development plan to solve the problem, gitty water reuse.

Total costs
607.287 €

Further references
www.atikovizig.hu
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WG Al - water demand-side management (technologicakores)

Partner |P9-REC

Promoter | Regional Environmental Center (REC), CO Bosnialdactegovina

Project |30 - Support to the public regional communbservice company
and four BIH municipalities

Type Communication, technological, infrastructural acdmomic

Period 2007 — 2008

Location |Vrbas River Basin

Target Municipalities Bugojno, Jajce, Gornji Vakuf and Diovakuf

Level National, regional, local

Contact |Andrea Bevandabevanda@rec.org.ba

Project description
The main goal of the project was to reduce theugioth of the environment from untreated waste wpt#uting Vrbas
River and to improve the quality of life of citizen
This goal was realised by means of support totutgihal strengthening and capacity building of Ehéblic Regionad
Communal Service Company, municipal communal sere@mmpanies and municipalities and through thegregion
of a pre-feasibility study.
The Pre feasibility study covers not only infrastie develpment, but also needs for future institutional aagacity
building and sustainable functioning of the Pulfegional Communal Service Company and municipaliti¢
provides sufficient information to justify acceptan modification or rejection of th@anned environmental investme
and is based on international standards for assegswh environmental investment projects. In additit covers al
aspects of the proposed project: technical, enmieorial, financial and economic, social/stakeholded, institutional.
Specific goals of the project:
- To assess the current situation in waste wateicgsnand to provide recommendations for changedeueim
the Public Regional Communal Service Company, nipaicommunal service companies and municipalit
- To support the Public Regional Communal Service @amy in assessing needs for investment pro
development, preparation and management.

Results obtained (2001 - 2009)
- Assessment of the current state in the field obwataste water issues
- Conceptual Solution and the Pre-feasibility study
- Capacity building activities as trainings, worksh@md study tour to Slovenia
- Vrbas Forum established and functioning and usegdublic awareness sessions
- Cooperation and communicating between stakehoidgnoved

es;

- Municipalities, Municipal communal service companand Public Regional Communal Service Company are

institutional strengthened and capacity built intevananagement

Success factors
- Support provided by the Norway Government, Minigtfyroreign Affairs Norway
- Political commitment and support by relevant publithorities and beneficiaries
- Good cooperation and coordination of activitiesugen the project team, focal points in ministriesponsible
for water management and external consultants

Indicators used
- Number of training events, seminars, publications
- Fulfilment of the tasks agreed between the donojept team and beneficiary

Repeatability and Applicability

1154

This example is replicable in other public wateveses with similar institutional framework.
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Total costs
App. € 350.000,00

Further references
REC's web-sitewww.rec.org& www.rec.org.ba
Main PublicationsPre- Feasibility Study, 2008
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WG Al - water demand-side management (technologicakores)

Partner P9 — REC

Promoter | Regional Environmental Center (REC)
The International Commission for the Protectionhaf Danube River

Project 31 - Preparation of the Danube River BasinManagement Plan
(RBMP) in the framework of the International Commission for
the Protection of the Danube River (ICPDR)

Type Technological, infrastructural

Period 2003-2009, and up to 2015

Location |Danube River Basin

Target AT, BA, BG, HR, CZ, DE, HU, MD, ME, RO, RS, SK, SJA

Level International, interregional, national, regionatdl

Contact |Philip Weller, Executive Secretarycpdr@unvienna.org

Project description

The Danube River Basin Manageméhan has been elaborated in the frame of the Rigér Basin Manageme

Cycle according to the EU WFD lasting until 2015eTfirst RBM Cycle will be followed-up by two moogcles that

will be finalised by 2027 including updates on m&djpve water management issues and according té/&i2 the first

RBM Cycle follows four phases with defined tasks:

PHASE I:  Definition of river basin districts, defion of the institutional frame and mechanisms d¢oordinatior
(until 2003).

PHASE II: Analyses of rivebasin characteristics, pressures and impactsheneconomic analysis, establishmen
the register of protected areas (until 2004).

PHASE lll: Development of monitoring networks anmgrammes (until 2006).

PHASE IV: Development of the River Basin Managemelan including the Programme of Measures and @ubli
Participation/consultation (until 2009)

Aware of the basin-wide relevance of the flood dnolught issues the chapter 8. deals with the wptaentity issue

and climate change

The compilation of the DRBM Plan was a particulaalienge due to many facts, which are differentomparison

with other European river basins. The Danube RBaxin is the “most international” river basin irettvorld covering

territories of 19 countries. Those 14 countriehuérritories greater than 2.000 kmz2 within the Diae River Basin are

joined in the framework of the ICPDR. With an acé8801,463 km? the Danube River Basin is the sedargbst rive

basin of Europe. Including the coastal waterstecs an area of 807,827 km

In view of the large differences and particulastie the basin it was necessary to develop a tiegtisrspective of ho

to develop the Danube River Basin Management Ridrhaw to coordinate this most efficiently. In geaiethere ar

three levels of coordination:

1. Part A: the international, basin-wide level

2. Part B: the national level and/or internationalboinated sub-basin level for selected sub-badiisza, Sava,

Prut, Danube Delta) and

3. Part C: the sub-unit level, defined as managemahbn the national territory.

The information increases in detail from the ParbAart B and C.

The content of the DRBM Plan on the A level is sgly based on findings and actions on the natisnbbasin level

So far, the Danube countries agreed to develofbaslm management plans for the Danube Delta, gmT5ava and

Prut basin, which are elaborated in a higher re¢ieslithan on the A-level. The Tisza RBM Plan wi# Bnalised in

parallel to the DRBM Plan and in close coordinatwith the activities in the DRBD. The Internatiortéhva River

Basin Commision is developing a Sava Basin Analysis that ghdsd finalised soon. RBM activities are curre

initiated for the Danube Delta whereas for the River Basin respective activities still need todeseloped.

[
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For each Significant Water Management Issue (se€h 2.3), the Joint Programme of Measures (JBNjpsed o

the defined visions and management objectives rarlddes — as a consequence - measures of basirimpadetance,

The measures of basin-wide importance of the JPMfiamly based on the national programmes of messul
feedback mechanism from the basin-wide discussiats the national planning servettie integration of th
international JPM into the national RBM Plans/PoNikis integration should guide the implementatibnrmeasure
coordinated on the basin wide scale through thaibamountries and the achievement of the WFD dbgcby 2015
With the DRPC and many bilateral/multilateral agneats between individual countries appropriate dioation

mechanisms are in place to enable transboundapecaiion and to ensure the development of the DB on the

basin wide level. Figure 2 describes the role & MBPDR as facilitating and coordinating platforretieeen the
different Danube countries. Where the boundarieshef Danube River Basin District extend beyond rlagional
borders of the countries cooperating under the DR®G. into Italy or Poland) it was the respongiibf the
respective countries to find an appropriate formamrdination with the relevant neighbours.

Results obtained (2003 - 2009)

- Danube River Basin Management Plan

- Climate Change Conference

- Flood Safety Project along the Tisa river in Hurygar

- Sustainable Water use in Europe — Floods and Disugh

- ICPDR Stakeholder Conference

- The ICPDR Joint Action Programme2001-2005

- Anew Plan for Water Management — for 2015 and bdyo

- Accident Emergency Warning System

- Summery of eventual main potential impacts on walge to climate change and list of selected preject
climate change relevant to the DRBDs

Success factors
- Political commitment and support by all ripariaruntries
- The European Community support,
- Good cooperation and coordination of activities
- UNDP/GEF support by means of the Danube Regiormaéétr(DRP)

Indicators used
- Number of training events, seminars, publications
- Fulfilment of the EU WFD requirements at natiored|
- Joint Program of measures, prepared and adoptalll tmgmbers

Repeatability and Applicability
Experience can be repeated and applied in anyhbwanslary river basins taking into account the gpme
conditions.

Total costs
Declared “Not Available” by the partner.

Further references

ICPDR web-sitewww.icpdr.org

Web-sites of all national competent authorities

Main Publications:

Basic documents, Technical papers, Annual reppaaube Watch, Databases, Maps, Videos, etc.
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WG Al - water demand-side management (technologicakores)

Promoter |Number of partners: 7

- National Institute for Aerospace Research “El@raioli”- (INCAS),
Bucharest, Romania / Coordinator.

- National Meteorological Administration, BuchareRbmania - P 4
Research and Development Station for Fruit Treesvidig Baneasa
from Romania used the wind device for irrigatiorthe experimental
fields.

Project 32 - RESEARCH AND DEVELOPMENT OF WIND DEVIC E FOR
IRRIGATION OF CLIMATICALLY DEFICITARY

AGRICULTURAL LANDS. EXPERIMENTS, CERTIFICATION
AND MANUFACTURING. Acronym: INISA Project, ROMANIA

Type National Excellence Research Program (NERP)

Module: Complex Research and Development Projects
Programme: AGRAL

Thematic Fields S/T: Alimentation, agriculture didtechnology;
Production and lastingnanagement of soil, forest and aqu
environment biological resources; Preservation lastihg manageme
of natural and artificial resources.

Technological Platform: Clean energy

Contract No.C61/2006

Period 2006-2008

Location |Romania

Target The targeted users are farmers (agricultural, edshayardening) fror
regions with reduced average wind speed and hgihaf plant wate
stress.

Level National, regional, local

Contact |Organisation / Agency: National Institute for Agrase Research
Person (INCAS) Romania — project coordinator

Project Manager: Eng. lon Nila

E-mail: inila@incas.ro

Web Sitewww.incas.ro

Contact person of NMA: dr. Elena Mateescu

Email: elena.mateescu@meteoromania.ro

Project description

The project proposes a system that uses wind pemengetic potential for regions with reduced averagnd spee
and high risk of plant water streddajor research and engineering efforts are focumedlesigning systems tl|
efficiently convert wind power in electricity or ieanical power in regions with high wind potenfiabnstant hig
wind speeds, and constant directions). Howevele tas done for use of wind power where the abroeationed
conditions do not occur and where the wind-poweledces are not economically feasible. The wiosvered devic
proposed for implementation in this project wasiglesd to take advantage of reduced wimdver to pump water f¢
irrigations in agricultural regions from depthstep30 meters. Lower technical requirements of e device and th
particular field where it is intended for use @ation) can assure a successful implementation. apjparatusvas|
invented by a research team from National Institiste Aerospace Research and was patented in Ronfaoi
119966/2005).

The main objectives are:

- Delineation of regions with climatic conditionsat comply with the technical requirements of tlegick for well

0
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functioning (wind potential) and elevated plant evatquirements (hydric stress);

- Analysis of agraelimatic parameters in these regions for establghihe water (irrigation) needs for plants and
water availability for agriculture (i.e. water tabtot deeper than 30 meters);

- To test the feasibility of DEOL prototype for agitural use and to describe the methodology qiiémentation;

- Conduct a study case for an optimal site positigpof the device;

- Assess the financial, environmental, and agticaltbenefits from the implementation of the devicéarms;

- Disseminate the results, potential benefits aridadines to farmers.

Agro-climatic records from the agricultural regiooisSouth and South-Eastern Romania will balgzed in order t
characterize the potential for wind powered deingglementation in small and medium farms.

In Romania irrigation has a complementary charaater the farming in small parcels is the most fesquthus larg
devices are not reliabler local needs, while simpler and smaller systamsnot very expensive to implement
much easier to use. Irrigation systems have besallied on almost half of the drought affected srdmt currently
only few of these systems are actually working.reenic efficiency, often low due to highumping requirements,
one of the original causes. Difficulties in adjuagtito small-scale private farming are at preserdduitional drawback.
Some calculations seem to show that under preseig-econorit conditions, the efficiency of intensive agricutt,
including irrigation, might be exceeded be thecdigficy of extensive agriculture, but further reshds needed in th
respect.

Results obtained
The expected results are strongly related todifality improvement in rural areas by increasingpcyields with ¢
reduced costs and non-polluting irrigation techeiqu
The positive aspects of the results:
creating interdisciplinary partnership for compnesige assessment of technical, scientific and spcio
economical aspects of objectives and results;
improving communication, information exchange antancing scientific and technical experience slgarin
using long-term agro-climatic and hydrological alvs¢ions for adapting the system to local condgion
increasing the population awareness to encourajaisable and environmental-friendly attitudes;
elaborating a coherent strategy for efficient disisation of the socio-economical benefits;
complying with EU requirements for environmentabtection regarding use of renewable and poltuting
energies;
At national level, adaptation strategies are neddedffer the policy support for local adaptatioctidties, and tg
ensure that such activities are pursued in a disttiveness and sustainable manner. Climate changesase
greenhouse gas emissions, and depletion of foasil feserves are strong arguments for developmémiew
technologies based on renewable energy sources.

s

Success factors

- The novelty of this device consists in cdnibg technical aspects of small turbines easy taddg to wind directio
change but rather inefficient, with elements froighly efficient large turbines but with the disadtage of high
production and maintenance costs.

- Small and medium farms, especially the ones livitited access to power lines or fuel supplies,ideal enddsers o
the wind-powered irrigation system, if their agtoaatic conditions are suitable for such an investin

- Fruitful implementation of the system is conditial by the simultaneous presence of four agro-tineaiteria: high
water deficit in the root zone, wind potential, mtable, and economical importance of the crogdidition, the stud
will reveal the economical feasibility of the iration device by analyzing the cost/benefit in atmtudy case.

- research on specific process of renewable ergegice starts with the complete analysis of tedcinscientific and
socio-economical factors that are critical for fineject success;
- implementation of interdisciplinary projects famoviding high quality advisory services and nesht®logies to end
users and decision-factors.

Indicators used

- Agro-climatic approach: time data series, thematips, identifying the regions with wind power emgtigpotential
and high risk of plant water stress, for well fuooing of DEOL;

- DEOL constructive aspects and performance:

Constructive aspects:
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The turbine has a “Savonius” type rotor, made fligimt materials and of reduced dimensions, thus &b
function at low wind speeds (<3 m/s).

The vertical rotor takes advantage of wind powemfany direction, thus using efficiently the eneod every
wind gust.
Performance:

DEOL can pump water from a depth of maximum 30 m.
At least 1 hectare can be irrigated with one devitie reservoir at the base of DEOL accumulatésrvaad
redistributes it as needed.

Repeatibility & Applicability

In the competition "Pilot project on developmenpoévention activities to halt desertification inrBpe” funded by
EC-DGE/Grant Application (Reference: DesertificatR009-2010 - Open Call for Proposals

Title: Halting desertification in Europe. Deadlifez submission of proposals: 30 June 2010 17.00MA proposes a
pilot project called “Preventing Desertificationtine low land of the Mures river basin of RomaniBfie project will
involve three partners from Romania and one fromeGe, and the experience gained will be develapéds new
project. Also, a farmer from the Pecica area (ftbenMures river basin) will benefit from the praati results of the
project, including information on water resource #ime wind device (is a condition of eligibility tife project).

Total costs: 400.000 EUR

The project was financed by the Romanian Governnienugh Ministry of Education and Reseaiulthe frame o
National Excellence Research Program (CEEX), arfihemced by 3 partners.

From the total budget of the project, 80% was ceddry CEEX Program and 20% by co-financed.

Further references
Web pagehttp://www.incas.ro/CEEX_ Projects/C61_eng/index.htm
Published Works "Non-steady Aerodynamics, Aero-elasticity and@acoustics for WIND TURBINES” -
Romanian Academy Publishing House, Bucharest, 28BN\ 978-973-27-1394-5
Scientific papers:
1. AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUICS — April 2007
Partner 3 ISMMA - Vladimir CARDOS and Horia MUTRESCU
Subiject: "Aerodynamic and aero-acoustic amalykthe wind turbines" as part of the Contrac6d¢?006, CEEX
Programme (the paper have been sent to AIAA)
2. AIDAA - The 13th AIAA/ICEAS AERO-ACOUSTICS CONFEENCE
(28th AIAA AERO-ACOUSTICS CONFERENCE) — Roniay 2007
Partner 3 ISMMA - Vladimir CARDOS and Horia MUTRESCU
Subject: "Wind turbines performances” withie Contract No.61/2006, CEEX Programme
Poster — "Interngonal TIB 2007 , "Eolian Plant for Irrigation of Climatically Deficieg Agricultural Lands
exposed at the Research Show 2007 (ExhibitioneoRibimanian Research Achievements), Bucharest, @2-06
Octobre 2007, ROMEXPO International Exhibition Genwithin Bucharest International Technical FaiBTA007.
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WG Al - water demand-side management (technologicakores)

Partner |P12 - Environmental Protection Agency Covasna

Promote |Undeclared by the partner
r

Project |33 - Local Action Plan for Environment (LEAP)

Type Planning, technological

Period |2006 - 2013

Location |Covasha

Target |40 municipalities, County Council, Water Adminigioa, Forest
Administration, Agricultural Authority, Inspectosfor Emergency
Situations, School Inspectorate, Civil society, Emvmental Protection
Agency and Environmental Guard)

Level Regional

Contact |Luminita Cornea eluminita@apmcv.ro

Project description

The Local Action Plan for Environmeig a planning and steering instrument for sustdendevelopment of Covas
County. LEAP involves evaluation of environments$ues, setting priorities, developmeritcommunity vision
identification of the most appropriate strategystve the major problems and establishes measmactions g
improve the state of environment and public healtthe county levelLEAP was one of the most important ways
public participation in decision-making processcdimprises 146 actions which are monitored by ostitution. for
each action that leads to solving an environmegptablem, it contains the following elemenpsrties (institutiong
organizations, groupsdesponsible for implementing actions; parties (@suinstitutions, organizations or otf
entities) who performs the supervision and coopmrain implementing the actionsteadlines for actions; possil
funding sources for implementation actions.

- Main problems identified in LEAP:

. Pollution of surface waters

. Soil and groundwater pollution

. Waste management

. Quantity and quality of drinking water

Management of urban space

. Travel and Leisure

. Nature Protection and Biodiversity Conservation

. Environmental education

. Human health

10. Atmospheric pollution

11. Threats of major accidents, natural and antigepic phenomena

- General objectives of LEAP in water sector:

1. Reduction of surface water pollution due to élacuation of wsie water insufficiently cleaned and the insufiit
or inexistent sewerage network (Urban and rurabsundings)

. Elimination of surface water pollution due tdneated industrial water evacuation

3. Monitoring of the quality of surface water

4. Reduction of nitrate pollution caused by agtimal and zoological activities

5. Diminution of soil and underground water polthmtibecause of use of fertilizers and pesticidéseragriculture

6

7

8
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. Reduction of degradation/pollution of soil amalarground water due to mining activities
. Improvement of access to water infrastructure
. Assurance of health state for the inhabitanfga@ving the drinking water quality.

D
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Results obtained

Since 2006, were fulfilled 71 actions in the aréwater, waste, nature protection, education arildipawareness su¢

as extension and rehabilitation of water supplytesys; ehabilitation/construction of urban and industsalwage
plants; improving waste management, reduced indugtollution through, forestation areas affected by erosic
implementation of the legislative framework for tlpeotection and conservation of local biodiversifrojects
developed to promote sustainable development iristoareas; extension of urban green space andbitigdizon of
buildings; environmental education and awarenesgpagns organized.

Success factors
- Increased number of water supply systems in rueslsa
- Sewage and waste water treatment plants constrirctadal areas
- Increased number of water projects in implementatio

Indicators used
- number of municipalities with centralized water gligs systems and sewage system
- nr. of projects
- water quality parameters

Repeatability & Applicability
LEAP is a vivid document which is revised when r@eblems are coming up or new priorities are idiuti

Total costs
Undeclared by the partner.

Further references

Undeclared by the partner.
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WG Al — water demand side management (technologicatunes Provincde Noord-Brabant

Partner P13 - Provincie Noord-Brabant

Promoter |Provincie Noord-Brabant

Project 34 - Agricultural groundwater management "
Type Technological

Period Permanent measure

Location Provincie Noord-Brabant

Target Farmers

Level Regional

Contact René KlerkRklerks@brabant.nl
Frank van LamoeRvlamoen@brabant.nl

Project description

To prevent a growing use of groundwater for spenkirigation there has been a stop on new irgagtiermits in
North-Brabant. Also the relocation of waterputads allowed anymore. In the existing permits jpliehibited to
irrigate grassland before the 1th of June and e &und July between 11.00 en 17.00 hours.

At the same time a project was started called ‘Agch grondwaterbeheer’(Agricultural groundwateragement).
Since the year 2000 the 8.400 farmers that hawsraipfor using groundwater for sprinkler irrigatichave to
registrate how much groundwater they extract. Altot 2.850 farmers have joined the project Agtiel
groundwatermanagement. The participants are sigghbbyt measures such as:

- research into crop selection

- improving natural water supply by water conservatio

- information on effective, efficient and prudentietering (advice based on satelite images)

They use 40 percent less groundwater than thosedwinot participate.

From the revenues of the provincial grondwaterchgayt of these measures are supported financialy.

Results obtained
Through the combination of regulation and stimolatihe use of groundwater for sprinkler irrigathtas stabilised. In
North-Brabant, the average amount of groundwated @isr sprinkler systems has declined (2000-2007).

Success factors
Financial stimulation: the participating farmere axempted from paying the provincial groundwalerge.
Participants benefit from the advises that caniteetly used.

Indicators used
Decline in the use of groundwater for sprinkleigiation

Total costs
On the one hand farmers pay for the services thegive. On the other hand they are exempted froimga
groundwater charge.

Further references
www.zlto.nl
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WG Al — water demand side management (technologicatunes Provincde Noord-Brabant

Partner P13 - Provincie Noord-Brabant
Promoter |Provincie Noord-Brabant and the community of Etteux,
Hydro Business "
Project 35 - Cascade delivery of waste water
Type Technological
Period ongoing

Location Province of North-Brabant, businesspark VosdonterLeur

Target Factories

Level Local

Contact René KlerkRklerks@brabant.nl

Project description

At businesspark/osdonkin Etten-Leur part of the cooling water of Aluntetten BV (Alumet) is re-used as proc
water by Saint Goban Isover Benelux BV (Isover)this way Isover can save on using groundwatet Botmpanie
extract groundwater for their production procesaéso Alumet can save on the amount of cooling wiiat has to b
discharged on surface water.

To distribute the water from Alumet to Isover, d&08neter long pipeline is build.

eSS

Results obtained
The average amount of water delivered is 20 culgitera per hour with a yearly delivery of about 80.@ubic meterg
which is the yearly saving on groundwaterextrachbgrisover.

Success factors

The project shows that innovative combinations lkeetwfactories can be made, in using the residual®gergy,
water) of the other in a cost effective way.

This project was subsidized bij the province of theBrabant and the community of Etten-Leur.

Indicators used
Amount of saved groundwater.

Repeatability & Applicability
There are many businessparks where there areigtaith processes in which the waste water (cgolater) of a
neighbouring factory can be used, which can leaatings in the use of groundwater.

Total costs
Undeclared by the partner.

Further references
www.hydrobusiness.nl
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WG Al - water demand-side management (technological
measures)

Partner P14 - General Council of Hérault

Promoter General Council of Hérault

Project 36 - Investigation program on opportunitiesfor the
recovering of rain water under the Mediterranean
climate.

Type Survey (theoretical and practical studies) and work
(experimental equipment)

Period February 2008 to October 2009

Location The survey concerns all the local territory andsledth an
experimentation on individual social housing antljou
buildings

Target Owners, individual , building stakeholders as asatis,
craftsmen in order to enhance practical knowledgk a
support local decision makings.

Level Regional

Contact Caroline Muller Bernard de Gouvello
00334 67 67 65 05 bernard.degouvello@leesu.enpc.fr

Project description

This investigation and action program take placevim steps :

1- economic and technical survey : guidance adwesigned to project managers, maintenance of ewuifs
2- Capitalization of experiences, feedbacks relétethe techniques employed, involvement of staldgre, climate
factors and launch of information campaigns (Udse guide for alternative water resources).

Results obtained

The result expected consists in supplying operatiand detailed information on rain water recovgriimder the
Mediterranean climate. The information gives alspl&nations to resolve specific issues and abaavery
equipments and storage devices.

Success factors

A national specialized research centre has beemissioned to produce a survey that guarantee @egftitechnical
guide.

Financial supports and incentives (by means ofidifes) for equipments that allow long term retafinvestments

Indicators used
The implementations following the investigationsl aurveys are a first indicator of success facins. efficiency of
the water recovery devices measured in the framewfothose experimentations represents anothecatat

Repeatability and Applicability
The reiteration targeting specific users dependstechnical performances, economical and orgdoisatconditions
of implementation, maintenance,...

Total costs
Survey 49 974 €TTC
Implementations: 56 000 € TTC for 8 individual dd¢iousing

Further references
Website of the General Council of Hérault
http://mag.herault.fr/
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WG Al - water demand-side management (technologicakaores)
Partner P4 - Water Institute of Aragon

Promoter Irrigation Community

Project 37 - ADOR lIrrigation Programme in High Aragon

Type Technological

Period Water authorities, agriculture, farmers

Location Irrigation Community High Aragon

Target Water authorities, agriculture, farmers

Level Regional

Contact www.sirasa.net/arbol/pagina.asp?idArbol=47&idNodbs3

Project description
The research project titted ADOR (Decision Supportirrigation Organization) is a freeware softwapgplication fo
integrated management of Irrigation Communitieswéts created by the Aula Dei Experimental StatiNatipnal
Research Council) and the Agrifood Research andhriidogy Centre (Government of Aragon). Thee of thig
software application is aimed at the integrated agament of irrigation water, which is the respotfisjbof the
irrigation community, thus achieving a more effeetcontrol of water and its costs.
ADOR provides the following utilities:
Inventory and management for all components of itigation community: users, land, irrigation netk®rang
drainage, irrigation systems and water uses. This @l be seen in a summary outline and a geogral|
information system.
Measuring the irrigadn water delivered to each user, to enable chgrgatording to volume consumed and
introduction of all types of tariffs.
Assessment of the seasonal changes in variables.asuwater use or the distribution of crops, amgarison o
data with previous years.
Availability of the billing database for the Irrigan Community.
ThIS implies the centralisation of all Communitytigities. The central data-programme is run from @eneral
Community headquarters, which receives daily retgues water from the communities via the Interfigte General
Community compiles this information daily and seitde the Ebro Hydrographic Confederation, so thatentire
request process is faster and saves water.

Results obtained
Irrigation community’ sustainable management, wisakies water.

Success factors
Irrigation community work’s centralization, mininiigy the time of processing and accounting of wdtdivered to
each user.

Indicators used
Community components inventory and Accounting ofervdelivered to each user.

Repeatability and Applicability

Is replicable in other contexts because it is &nsok tool and therefore easy to reproduce in amcituation,
introducing the parameters and values of the negation community, that is, adapting the datahtnew
environment.

Total Cost
Depends on the size covered by the irrigation conityu

Further references
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http://www.sirasa.net/arbol/pagina.asp?idArbol=4"80©do=319
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WG A2 - water demand-side management (economic andciglan
instruments)

Partner LP - HMUELV

Promoter HMUELV

Project 1 - Benchmarking of water supply and wastevater companies in
Hessen

Type Economic

Period Since 2000

Location 'Hessen

Target Increase economic efficiency of water supply andsteawate
companies in Hessen

Level Regional and local

Contact | Werner Brill -werner.brill@hmuelv.hessen.de

Project description

The Ministry of Environment of Hessen, the Assadoiatof municipalities and communities of Hessen drelHesse
branch of the German Association of water managémesste water and waste encourage all water suppulywaste
water companies in Hessen to a voluntarily pariggn in the benchmarking project.
As for a sustainable performance of benchmarkirsesys for water suppliers and waste water assoegativhich are
responsible on local level will increase their emmic efficiency.

=}
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Results obtained

Benchmarking is based on an inventory of techraoal economic status quo of the company.

A location decision in comparison to the industsiattor and to comparison groups takes place.

Eventually, detailed individual evaluation and nexoendation are prided to the companies, e.g. capability in en
saving measures, capability in reduction of waissés.

Success factors
Increase of economic efficiency of water supply pamies and waste water companies in Hessen.

Indicators used
Number of participating companies.

Repeatability and Applicability
It can be a model for other areas in Europe.

Total costs
Approx. 30.000€ p.a.

Further references
Websites:
http://www.hmuelv.hessen.de/ir/HMULV _Internet?citt65c5e2d1634e9be72d2011f9948061
http://www.bkwasser.de/
Publications:
Projektinformation 2009-2010
Présentation des Vortrages im Rahmen der Informsyeranstaltung
Zwischenbericht BKWasser 2000
Abschlussbericht BKWasser 2002
Zwischenbericht BKWasser 2001
5 Jahre BKWasser - Benchmarking fiir die hessischss@/wirtschaft fir den Zeitraum 2000 - 2004
Citizen Value Scorecard - Strategisches ControlinBetrieben
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WG A2 - water demand-side management (technological msures)

Partner P4 - Aragonese Institute of Water

Promoter |Government of Spain, Aragon Government, Municipesit

Project 2 - Water pricing instruments

Type Economic

Period Permanent measures

Location | State, autonomic and municipal

Target Water authority, national and regional govermentnitipalities and water consumers

Level National, regional and local

Contact | http://portal.aragon.es/portal/page/portal/IAA/CANO

Project description
The taxes levied on water may be state (national)l@r autonomous (regional level):

State taxes on water are regulated by the revisgdénl/aw (Royal Legislative Decree, RLD, 1/2001)eTRegulation
tax and Water Use tax (article 114 of the RLD 1D0fre among these state taxes.

o

The Regulation tax is intended to offset the caststate investment management and meet operatipgnees an
maintenance costs for the works to regulate susfater and groundwater, which are wholly or pafithanced by the
State.

137

The Water Use tax must be met for the availabdityse of water and is intendedaifset the costs of state investm
management and meet operating expenses and maiogenasts for other specific hydrological works,ichhare
wholly or partly financed by the State, includingrecting the deterioration of public water, dugtsause.

Those obliged to pay both levies are the benefasaof those works, and are collected by the apjatep basir
organisation for intercommunity basins.

In turn, the autonomous communities have estaldishres levied on the various stages of the watele cwithout
them being taxed by the State. For the AutonomoosirGunity of Aragon, it is the Sanitation tax, whighan
ecological tax, as enshrined by the Law 6/200, Hy,Mvater Management Planning and Participatidkragon.

The aim of the Aragon Sanitation tax is to finamomstruction, operation and maintenance costs daesge and
water treatment.

The taxable event is the production of wastewatbich is manifested through water consumption framy source
(both that provided by suppliers as well as abstias from surface water, groundwater or rainwater)

%

o

At the municipal level, it is referred to in paragh 4 of article 20 in the RLD 2/2004, 5 March, pjing the Revise
Text of the Law Governing Local Taxes, by which dborganisations can collect fees for sewerage \aatkr
distribution. In addition, local organisations mayovide special contributions to carry out works for the
establishment or expansion of services relatedatemsupply and sanitation.

Results obtained
- Recovery of investment costs in infrastructure enegt the costs of maintaining them.
- Funding of operating costs, maintenance and waksstruction of sanitation and water treatment.
- Increased efficiency and saving water.

Success factors
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They are obligatory measures.

Indicators used
- Investment recovered and financing of new works.
- Efficiency and water saving

Repeatability and Applicability
It's repeatable, because it is common to all Elanpegions (taxes both at state, regional and rpaiievel)

Total cost
Not available

Other references Canon de Saneamiento (AIttp://portal.aragon.es/portal/page/portal/IAA/CANO
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WG A2 - water demand-side management (economic and fadanc
instruments)

Partner P5 - Emilia-Romagna Region

Promoter | Emilia-Romagna Region

Project 3 - Water tariff modification

Type Water tariff

Period From 1999 onwards

Location |9 Provinces of Emilia-Romagna

Target Emilia-Romagna water suppliers and consumers

Level Regional

Contact  Andrea Zuppiroli -azuppiroli@regione.emilia-romagna.it

Project description

The Regional Law 25/1999 has introduced the ret¢imgndf a new set of tools to determine the bestewéariff
applicable in order to reduce water consumptionjirtk the tariff to water quality and to foster @mnmenta
protection. RL 25/99 defines the Optimal Territbfideld (OTF) which correspond to the 9 Provincéshe Region
Emilia-Romagna. For each OTF there is also an Ageritch is competent for defining the level of demdor the
public service, the water tariff in the OTF, themagemenand funding of the necessary interventions taenguality
services. In 2004, the Region Emilia-Romagna intoed a new Regional Law (7/2004) which foresees
modification of the indicators and the introductiohnew standards for the definition of the watift at regiona
level. The major innovation of this new tariff syst consists in the introduction of a ‘performannodicator which can
lead to the application of a incentive/disincentiwehe tariff variable between -1% and +0,5%.

The key areas covered by the new indicator are the supplye service (unexpected interruptions in thiveey,
sewerage emergency services), customer service gealre, answers to complaints, facilitation o€ thayment
services for disabled) and environmental impaetk@ges). The core of the regional tariff consistsa) the promotio
of quality for the service provided and of the saviand conservation of the resource through mesimaniof
motivation/de-motivation; b) the separation of theff for the aqueduct and of that for seweragpiotation; c) updat
and redefinition of the tariff related to the wasdter industrial districtsFurthermore, the new tariff system aims
increasing the efficiency which is considered toableey element for the regulation of the systenmer&fore the new
approach aims at defining an ‘efficiency frontieerbe reached, rather than at applying a puncacabf.

=
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Success factors

Introduction of a ‘performance’ indicator; promatiof quality for the service provided and of theisg and
conservation of the resource; separation of ttf far the aqueduct and of that for sewerage/dafion; update and
redefinition of the tariff related to the wastewatedustrial districts; efficiency as key elemeaoi the system
regulation.

Results obtained
Increase of efficiency and water saving of watgpyiwastewater companies.

Indicators used
Efficiency and water saving.

Repeatability and Applicability
It can be a model for other European contexts.

Total costs
N.A.

Further references
http://www.ermesambiente.it/osservatorio_sii_ru//
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WG A2 - water demand-side management (economic aaddial
instruments)

Partner  P5 - Emilia-Romagna Region

Promoter Emilia-Romagna Region

Project 4 - Eco-incentives

Type Eco-incentives to the regional enterprise system

Period 2004-2005

Location | Emilia-Romagna territory

Target Emilia-Romagna enterprises

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
The Region Emilia-Romagna published a public catlthe concession of regional contributions to ¢esenomic-

productive sector of enterprises, approved withoreg) Decree n. 546/2003, carrying as object “Emvinental Action

Plan phase Il: eco-incentives for the system oénrpnises”. The call has been subdivided in themgpes, one o

which dedicated to water, in particulaRé&alisation of plants, application of technologésl updating of techniques
for the amelioration of the water balance, througke recycle of waters and reuse of wastewatersedisas reduction

of the overall withdrawals and drainages, togethéth the realisation of industrial aqueduct netwakrhe regiona

eco-incentives were equivalent to the 30% of tha wost of the intervention proposed to the emigepncluded in the

category “SME — Small Medium Enterprise”, and te #0% in other cases. Thus contributions (“ecoritices”) have
been provided in support of 41 private enterprigpsrating on the regional territory and belongingdifferent
productive sectors (nursery, ceramic, building,oagimentary, colours and paints, textile, oenatagi etc.). The
interventions proposed which have obtained theimoentive were mainly based upon the modernizatibrihe
productive processes, on technical and technolbigicavations, recovery, reuse and recycle of watet wastewater
applications of rain harvesting, etc., all addrdsethe reduction of withdrawals from surface gmdundwaters a
well as of the consumption of the water resource.

Success factors
The favouring of technological and technical ups@tof the regional system of enterprises in lightsestainable
development and reduction of water consumptionpstpd by public economic contributions.

Results obtained
Reduction of water consumption in enterprises cisadrbetween 40% and 90%.

Indicators used
Conclusion of the intervention; achievement of dhgective of saving indicated by the enterpriseasugement of th
water consumption (water balance).

f

3%

o

3%

Repeatability and Applicability
The experience is repeatable and applicable. Ttadl@trules and the consistency of the resultspeeific to each
particular context.

Total costs
€ 3.000.000 (approx.)

Further references

http://www.ermesambiente.it/wcm/ermesambiente/n20@t/febbraio/ecoincentivi2.htm
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WG Al - water demand-side management (technologicakores)

Partner P9 - REC

Promoter |REC

Project 5 - Priority Environmental Investment Programme (PEIP)

Type Planning, infrastructural and economic

Period 2007 - 2009 (previous phases: 2001-2003 and 205)2

Location |West Balkans

Target Albania, Bosnia and Herzegovina, Croatia, FYROMs#m as
defined under UNSCR 1244, Montenegro, and Serbia

Level International

Contact |Dusan Sevic dsevic@rec.org

Project description
Since its beginning in late 2001 the PEIP projeas Wuelping the competent ministries in the bereafjccountries in
creating and updating national lists of prioritywvganmental investment projects for each countrdye Tirst set of
national PEIP lists was created in 2002 based asuttations with PEIP focal points coming from pa#l ministries
responsible for environmental protection and/oristifes responsible for waters. In each PEIP pe(@@D1-2003,
2003-2005, and 2007-2009), these lists have bedateg twice per year based on information fromegmioproponents
and national PEIP focal points. New priority poife have been added and some of the existing cenes leen
removed in each update, based on financing andraatisn developments in case of each project.
The projects have been classified in three sectaste, Water and Air sector. During the entiraqek the relative
strategic importance of water sector projects e, so that in 2009, on the national PEIP likexre were 75% of
water sector projects and 25% of air and wastes@ebjects in terms of total number of projeciEhe majority of
water sector projects included rehabilitation amtemesion of water supply systems and waste watleation and
treatment systems.

Apart from updating national PEIP lists, the projexluded regional knowledge exchange and natiamal loca
capacity building activities: regional meetingsdwia year during the entire period 2001-2009; sakteorkshops an
trainings in the 2003-2005 period; and nationalksbops and trainings directed at both nationallacdl level in the
2007-2009 period. The regional meetings were tacgeot only at regional knowledge and experierwange, but
also at presenting the national strategic finanoiegds to the EC, bilateral donors and IFIs.

o

Results obtained(2001 - 2009)
12 regional meetings
3 sectoral workshops and trainings
7 national workshops and trainings
7 regularly updated national PEIP lists
2 manuals (water and waste sector) for publictigidlifor organisational reform and investment prbpgeparation
1 guidebook on options for financing with donorfiles to assist project proponents seeking finance
1 database on 143 critical project locations (hatsp
1 strategic guidance for 29 hotspots
2 Studies on the status of environmental investmpkmtning, which provides an overview for decisioakers i
the SEE region, and for donors on the processansposing key investment-heavy EU directives

Success factors
Active cooperation between the project team in Rie@d office, project officers in 7 country officesyd focal point
in ministries responsible for environmental prot@c&and/or water.

[°2)

Indicators used
Number of training events and results from evetisfgaction survey questionnaires

68



INTERREG IV C-Project on Water Scarcity and Drough

t

Project dynamics on national PEIP lists

Repeatability and Applicability
n.a.

Total costs
€400,000 (2007-2009)

Further references
Project Website:
http://archive.rec.org/REC/Programs/REREP/PEIP/Olefaml

Main Publications:

Strategic Moves — Eight Years of Environmentaldsfructure Investment Planning in the SEE (2009)
http://web.rec.org/documents/peip/PEIP_StrategicvddoPDF_Final.pdf

Strategies for Reform — A Manual for Water Utilitim the SEE (2009)
http://web.rec.org/documents/PEIPWaterManuaFinél.pd

Speeding up Investments in the Waste Sector - Aulslidior Waste Ultilities in SEE (2009)
http://web.rec.org/documents/peip/PEIP-Waste-Maifiirzhl. pdf
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WG A2 — water demand side management (economic andcfalan
instruments

Promoter | PP10-Ministry of Environment and Forests, Romania

Project 6 - WATMAN Project - Optimization of water allocation in
case of drought and water scarcity component
Type Economic
Period 2004-2007 Ministry of Environment

: : : o and Forests
Location Romania- Arges Basin Water Administration

Target Arges-lalomita Water Basin Administrations and waisers in
the basins

Level Regional

Contact Mary-Jeanne Adler — mj.adler@mmediu.ro

Project description

Balancing the goal of retaining water in reservaiith that of discharging water for meeting waten@nds is need in
order to solve the short-term operation problemiandalized by fixing a proper system of costadted to the
corresponding arcs.

The problem of optimizing the WMS operation is fotated like a flow in networks problem as followirig find the
flow that minimize the cost in the whole networkhile meeting the constraints of continuity in nodes the
constraints of non-exceeding lower and upper fiowts on arcs.

Conversion of WMS in the arcs-nodes network andatterjuate choice of costs and limits on arcs apssif a unitary
process and depend on the goal of the respectidelmo

The economic concept of water use is the startoigt pf water demands modelling. According to tisicept, a
“utility/benefit function” or a “loss function” milgt be associated to each water user that représehenefits obtained
by using water or the damages produced due to déiberwhortage (1).

This way, depending on the specific character oheeater user, its water demand might be consideseadsingle
value, in which case the loss function has a sislglpe, or consisting in F trenches when the losstfon is
represented by F line segments of different slopes.

F

Qp = pr (1)

f=1

A unitary cost Cf which expresses the unitary eooicdoss produced when the user missed one uniéoéssary flow
is attached to the single water demand or to eatbrvdemand trench f.

Weight or priority coefficients might be used iresfeof the real unitary costs when the “utility/binfeinction” or the
“loss function” is not available. The weight/prigricoefficient values are conventionally establéiesuch a way as
to reflect the relative importance of meeting difiet water demands or water demand trenches wikimwhole WMS

Weight coefficient attached to a water demand demdemand trench should be as higher in absoalte\as that
water demand or water demand trench is more impioittam the prospective of water shortage consecpgemhus it
is possible to catch into the analysis a more egffiway of meeting water demands for some impovtater users
which, for instance, have the possibility to reeyalater:

. alloc water during drought periods only for thench corresponding to the minimum necessary need;

. cover the rest of water trenches too in periois anough water, and so reduce the user operetists.
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Results obtained

. Simulation of WMS operation on monthly (or terysglgintervals and on a year series;
. Optimization of WMS operation in each time intalrfrom the year series by the means of “out-akkil
algorithm.

The convenient processing of results obtained @h ¢éane interval of the year series analyzed gitilesopportunity to
calculate parameters of WMS that characterizaiitstioning and to get the best water distributiondifferent users,
getting restriction constraints.

Success factors

Water users collaborates under the coordinatidheoBasin Water Administration to get the best tamsts and the
optimum needed discharges during droughty periwdser supply for Bucharest and Pitesti, as wethasmportant
industries in the basin and hydropower energyilgpbest success indexes for economical production.

Indicators used
The main statistical parameters used as indicafdmg-term WMS operation are the following:

. long-term reservoir operation rules;

. actual degree of meeting water demand expressedms of year, month and quantity percentage;

. other indicators of WMS behaviour during drougétiods such as: maximum, average and minimum saf
actual water distributed to different users and emnof months in which each of these values appears

. time variation of reservoir volumes and levelsmier of months when reservoirs are empty and full
respectively, yearly and monthly average level, smon;

. indicators of hydropower plants performance: tiagation of monthly available power, monthly, seaal
and yearly average energy production, yearly nurabeiPP operation hours;

. pumping energy consumption for irrigation;

. river flow hydrograph in different control poings resulting from calculations performed.

Repeatability and Applicability
The model can be built for different other basimsere water scarcity became a issue or for dropigvention.

Total costs:25.000 euro

Further references
WATMAN Project, Feasibility Study, Coordinator Malganne Adler, PhD, Project manager
ALOC Component of the DSS- Prof. Radu Drobot, Rhd@leta Voisan, PhD
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WG A2 — water demand side management (economic andcfalan
instruments

Promoter | PP10-Ministry of Environment and Forests

Project 7 - Economic measures addressing water scarcity and

Name drought in Romania

Type economic

Period 2004-permanent

Location Romania — the whole territory

Target Lowering water consumption, integration of watesaerces
costs in the costs of products and services

Level national

Contact Mary-Jeanne Adler mj.adler@mmediu.ro

Person Ruxandra Balaet ruxandra.balaet@mmediu.ro

Project description
The economic concepts of Water Framework Direc@®@0/60/EC were transposed in the Romanian legislat 3
stages (in 2004, 2006 and 2010), by amendmentetd/ater Law no. 107/1996 and to the Governmentdin@nce
no. 107/202 on the establisment of National Adntiat®on “Romanian Waters”.
As a result, in Romania, the economic mechanistharwater management field was modernized baségeon
following principles:
Beneficiary pays;
Polluter pays;
Recovery of the costs for water management;
Protection and sustainable use of water resources;
Water saving and reuse by application of the ecanorentives and penalties;
The National Administration “Romanian Waters” @applon behalf of Romanian State the economic mésfman
concernmg the public services carried out:
Assuring the raw water at source according to tatemauthorizations;
Qualitative and quantitative monitoring of surfacel ground water resources;
Research in the water field, operative hydrology Bydrological forecasting;
Reception of treated waste waters into the watennees according to the water authorizations;
Protection against hydrometeorological hazardoempimena, including drought;
Reporting on EU Water Directives.
In thls respect, specific contribution for the a$evater resources and for discharge of waste veaeestablished. In
order to stimulate water saving, the newest coutiion system for the water intake is structureatategories of
sources and users, as follows:
1. Surface Water - inland rivers, lakes and resesvo
1.1. Economic operators (including regional watgerators), public institutions, religious estafénts,
agrozootehnical, industrial and others;
1.2. Electrical, nuclear and thermoelectrical poplants;
1.3. Hydroelectrical power plants;
1.4. Irrigations;
1.5. Agvaculture;

2. Surface Water - Danube:
2.1. Economic operators (including regional watggrators), public institutions, religious estafénts,
agrozootehnical, industrial and others;
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2.2. Electrical, nuclear and thermoelectrical poplants;
2.3. Nuclear power plants;

2.4. Hydroelectrical power plants;

2.5. Irrigations;

2.6. Agvaculture;

3. Groundwater:

3.1. Economic industrial operators;

3.2. Economic operators which use water intendeddman consumption (regional water operators,ipubl
institutions, religious establisments and others);

3.3. Irrigations;

3.4. Agvaculture;

3.5. Agrozootechnical operators.

Groundwater is considered a strategic resourcegpred for the periods of water scarcity and dropgbtected. For
this reson, the contribution for grounwater ustnéshighest of all ( 1,25 bigger than that for wédtem rivers and 10
times more than that for Danube water.

Drinking water supply and sewage are public sesvgzried out by regional operators (public or gigvcompanies)
based on a regulated taxation system, surveyeldebMational Authority for the Regulation of Putiervices. This
taxation system assures:
- recovery of the service costs;

efficiency and safety of the service, public healtld environmental protection;

discouragement excessive water consumption ofdhsdholds;

encouragement of new infrastructure investments;

continuity of the service.

Results obtained :

Water consumption at national scale registeredsaeafeling trend, but detailed economic studies eeeled to
establish how much of this trend is generated Ipliegtion of the economic mechanism and how mucthby
industrial decline.

Necessary funds for the maintenance and developofidie water works were obtained.

Success factors
Good collaboration between the National Administrat Romanian Waters” and the water users. Stghuf the lega
framework

Indicators used
Variation of the contributions

Total costs
No available date on the costs of the legal androrgitional measures for adapting the economic aresim in the
water management field to the EU requirements.

References

Water Law no. 107/1996 as later ammended;

Governmental Ordinance no. 107/202 on the establisiof National Administration “Romanian Waters”later
ammended;

National Management Plan of the Romanian Terrib@ipnging to the Danube River Basin- Synthese.
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WG A2 — water demand side management (economic andcfalan
instruments)
Partner P13 - Provincie Noord-Brabant

Promoter | Provincie Noord-Brabant
Telos — Brabant Centre for Sustainable Developmémiersity
of Tilburg

Project 8 - Water as an economic driverA ‘New Markets’ approach
to sustainable water management
(Waardecreatie met Water)

Type Economic

Period 2009 - onwards

Location Noord-Brabant (several locations)

Target Water authority, regional government, farmers, N§O’
municipalities, entrepreneurs

Level Regional

Contact Frank van Lamoerfylamoen@brabant.hl

Jules Hinssen.p.p.hinssen@uvt.hl
Hans Mommaag.. mommaas@uvt.jl

Project description

The water paradox

It is a strange paradox that water is crucial ferwhile it comes at a price next to nothing. lie Netherlands the use
of groundwater resources for industry and agricaltualthough limited by legislation — is virtuaftyr free. A cubic
metre of drinking water in the Dutch province ofd¥d-Brabant costs less than 1 Euro. This meane theto real
incentive for water saving or optimising the useesources.

On the other hand there is a gap between waterrdkarad water supply in the area of Brabant. Dudngsumme
periods agriculture and nature have to cope witlewacarcity. Due to climate change, this disrugbathnce is
expected to grow.

Changing attitudes

In recent years, water as an issue has moved fuoentydrological management to an integrated gdana use
planning. It has also developed from a threate fikoding - or a simple commodity — like drinkingter - to an asset,
serving nature, economy and society. After a peofocitional and purely functional management,wager system has
now become woven into the fabric of society. Withse changes in scope and perception, technicat wahagement
alone is not sufficient anymore. We need new mettaodl new policies, supported by new tools andumsnts.
Monothematic and defensive approaches make waptigrated views and sustainable development. Nayswf
water management are needed, powered by new drivers

Adding value to water
The main challenge in this new approach is howéate incentives for change. The key solution seente adding
economic value to water. This economic approackvdter management was addressed in a joint projeaiater
managers and land users in Brabant.

Results obtained

After an inventory of business opportunities andilability of resources (Sankey graph/Water Balaood survey of
water supply and demand in Brabant), the projeaiged on selected regions in which stakeholdergatmdpreneurs
cooperated in creating plans for new water driveividies. This is the so-called New Markets apgioa
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Economic drivers are:
Brackish cultures and regional produce
Water and energy production
Water in agro-food complexes and chains
‘Water farming’ — cooperative water retention
Water for housing and recreation

Sankey graph of water supply and demand in Brabant

In the second stage of the project , focus wilbhereating real businesses based on the busilessmpade. With
these pilots the feasibility of an economic applotacsustainable water management will be tested.

Success factors
(which element/s led to the success of the project)
- Engagement and cooperation of stakeholders (fotimthe public and private sector);
An entrepreneurial approach;
Flexibility in policy and regulations in order t@iimise business opportunities;
Adding economic value to water, increasing incesgtifor water saving and awareness

Indicators used

(related to success factors)
number of business ideas and plans
number of stakeholders and entrepreneurs involved
balance between water supply and demand

Repeatability & Applicability

(why and how this experience is replicable in ott@rtexts)

Both the ‘New Markets’ approach and the Sankey G(&\ater Balance tool) are applicable — and haes lagplied -
in other regions and settings. New Markets apprestiave been applied to e.g. tourism in the prevaidimburg
and rural development in Friesland

Total costs
€ 100.000,--

Further references

(web5|tes publications, etc.)
www.telos.nl/Projecten/Gebiedsontwikkeling/defagpx(in Dutch)
http://waterinbrabant.files.wordpress.com/2010/gportage-light.pdfNew Markets approach to water
management, in Dutch)
www.telos.nl/Publicaties/PublicatiesRapporten/9888px?t=Waardecreatie%20met%20WéBankey graph
water balance tool, in Dutch)
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Mommaas, J.T., & Jansen, J. (2008). Towards a gyritween content and process in Dutch spatial
planning: The Heuvelland case. Journal of Housimdjthe Built Environment, 23(1), 21-35. (An exampfe
New Markets approach)
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WG A2 - water demand side management (economic andciedan
instruments
Partner P13 - Provincie Noord-Brabant

Promoter |Waterschap Aa en Maas (= regional water authority)

Project 9 - The Water Farm (De Waterhouderij)

Type Technological, economic

Period 2010 - onwards

Location East Brabant (Peel region)

Target Water authority, regional government, farmers, NGO’

Level Regional

Contact Ernst-Jan Melisiegmelisie@aaenmaas).nl WATERHOL DE [213

Frank van Lamoerfiflamoen@brabant.jl

Project description
In the Neterlands we have an abundance of water (precipifatiowinter time, but often a shortage during swen
New ways have been explored to store this surpidamnland and sell it as a product in times of dedh This is sho
is the principle of the water farm; a concept inichhagricultural entrepreneurs - apart from cropsat and milk -
‘produce’ water. It is an innovative way of dealwih water retention and a public-private lias@tvireen farmers an
water boards.
The concept can be successful when 5 requirementaet:

1. There must be a seasonal precipitation surplusadlaito be stored

2. Farmer must have space (land) available for stomagéerably as part of a multifunctional land esecept

3. Water must be seen as a product with a certalmevin order to let the water farm perform as eomnemica

feasible enterprise

4. There must be ‘customers, in search of water withearegion. Supply and demand can also be linkeal i

regional cooperative.
5. There must be funding for initial investments

Results obtained
A feasibility study has been carried out. The Wadard Aa en Maas is starting a pilot project.

Success factors
Key factor of success are regional cooperationtaeccceptance of water as an economic good

Indicators used
Number of farmers interested in the concept
Number of (pilot)business cases

Repeatability & Applicability
The concept can be applied wherever the 5 requirenage met.

Total costs
The concept should be self-sufficient or profitaleme initial funding is required.

Further references
www.innovatienetwerk.org/en
www.aequator.nl/english

s
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WG A2 — water demand side management (economic andcfalan

instruments Provincie Noord-Brabant

Promoter P13 - Provincie Noord-Brabant

Project 10 - Groundwater charge H
Type Economic
Period Permanent measure

Location Provincie Noord-Brabant

Target Groundwater saving and using the revenues for refsead
financing our groundwater monitoring network

Level Regional

Contact René KlerksRklerks@brabant.nl
Frank van LamoerEvlamoen@brabant.nl

Project description
In order to prevent an unlimited use of groundwater province of North-Brabant charges the usgrofindwater. If
someone withdraws more than 10 cubic meters of giwater, and the purpose of the withdrawal is te tie
groundwater, a provincial groundwater charge ofc9/nt has to be paid.

The revenues are used for research and financingroundwater monitoring network.

No groundwater charge is required for:
energy storage
soil- and groundwater remediation;
for pumps with a capacity less then 1dper hour;
activities that don’t have the use of water asp@se such as drainage and emergency services.

Results obtained
The amount of extracted groundwater is stabilisetiraeets the target for North-Brabant of less @ighM. n? per
year.

Success factors
It is an obligatory measure.

Indicators used
Stabilisation of the amount of extracted groundwitéNorth-Brabant (yearly less than 270 M )m

Total costs

Further references
www.brabant.nl
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WG A2 - water demand-side management (economic andciglan
instruments)

Partner P14 - General Council of Herault

Project 11 - Proposal for new mitigation strategiesto face water

shortage (in urban planning and regional developme,
especially in optimization of water uses.

Type Survey

Period Duration of WAT project (SUDOE transnational pramda

Location The survey concerns all the territory on which Benera
Council of Herault deploys its policies

Target The decision makers of public policies in chargeuw#l, urbar
and suburban plans

Level Local / Regional

Contact Caroline Muller P Lenoir
04 67 67 65 07 04 67 67 65 01

Project description

The study program is based on improving the gerke@lviedge on water consumptions and the definitiban actior
plan. The program is conceived to carry on an etiona@nalysis of this action plan and secondly teeas the
commitment and approval of citizens by applyingpaegnance process.

(1%

Results obtained

The program study implemented on the central tayricalled “Heart of Herault” concerns 77 municifies and
according to the last census in 2009,567. inhabitants. The administrative boundariesuidelthe water catchme
basin of the Herault river.

The content of this program is :

- a statistical analysis of water consumptions, f&ctd variability
water consumption ratios of public facilities
modelization of evolution phases accordingly wihee hypothesis of urban growth (natural trendwgmlctive
urban planning)
analyse the users approval for water savings policy
analyse of rain water recovery devices in 8 saiabmmodations (sanitation water use)

Success factors
The stakeholder involvement in regional and subwumilanning as well as local authorities, over thmplete process
of water management.

Indicators used
Set of references (ratios) for each category of use
Impact of factors as housing density, water praxe consumptions,...
Level of governance
shifts in the decision-making based on the ackndgdenent of the report conclusions

Repeatability and Applicability

The method can easily get repeated on larger fitatethe river basin perimeter (also an adminisgaine) even o
the whole Herault's territory, in particular regengl the consumption figures, the governance procass the
optimization of quantity water demand.

=]

Total costs
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104 000 €

Further references
Website of the General Council of Héraukkww.herault.fr
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Partner P4 — Water Institute of Aragon

Promoter | Ministry for the Environment

Project 1 - National Drought Monitoring Centre (ONS)

Type Communication, technology and infrastructure
Period Since 2008

Location |Spain

Target Environmental administrations, river basin authesitfarmers, municipalities, civil society

Level National

Contact | http://www.mma.es/portal/secciones/aguas contirramas asoc/ons/

Project Description
The National Drought Monitoring Centre is an irtitta from the Ministry of the Environment and Rueadd Marine
Affairs, intended to bring together all the Spanigter authorities to form a centre for learnirggetasting, mitigatin
and monitoring drought in Spain.
It is formed by the 8 inter-community basin orgatiisns dependent on the national government, the&community
water boards, the autonomous cities of Ceuta ardldtend the 17 Autonomous Communities and locaporations.
Each party musprovide appropriate information to be able toi@pate the effects of drought and mitigate
environmental, social and economic impact.
This initiative is part of the new policy to stréhgn public control of water use and quality andhagce the
participation and responsibility of citizens to dmshwaste, speculation, shortages and pollutiomadér.
There is a section dedicated to the National Drowdbnitoring Centre on the Ministry of Environmewebsite
(www.mma.eywhere the following information can be found:

- Hydrological information on rainfall, surface watgroundwater, circulating flows, surface waterlguanon-

conventional resources and snow and wetland reserve

- Drought monitoring reports prepared by the Minigifyhe Environment.

- Legislative and management measures implementeegignal and local governments.

- Educational information for the public on the eowiment.

- Direct link to the Civil Protection Directorate Gaal website (risk information).

- Measures to mitigate the effects of drought oncagxire.

«Q

A%

Results

Monitoring by Administration and civil society:

- Drought monitoring reports

- Updated hydrological information on rainfall, eivdischarge, etc.
- Measures to mitigate drought.

Success factors
Frequent content and data updating.

Indicators used
Increasing number of user

Repeatability and Applicability

Is replicable in other contexts, since it is a kiemlge center, monitoring, anticipation and mitigatof drought
made up of all water administrations of the countherefore, it could be applied in any other regidth the
appropriate changes by country.

Total cost
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Unquantifiable.

Other references
http://www.mma.es/portal/secciones/aguas contirzemias asoc/ons/
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Partner | P4 —Water Institute of Aragon

Promoter |Local government and River Basin Organism

Project 2 - Emergency plans for supplies to popul@n centres of over 20,000 inhabitants

Type Infrastructure
Period From 2007
Location |Population centres of over 20,000 inhabitants iaghn

Target Population centres of over 20,000 inhabitants

Level Local

Contact jangulo@sodemasa.com

Project Description
The emergency supply plans for population centves 20,000 are intended to guarantee suppliegietts a drought

The plan is based on the following:
- Arisk assessment and system to control shortages.
- Implementation of actions depending on the statueain indicators.
- Demand management.
- Actions regarding the supply.

The emergency measures are for unexpected circocestawhen there is a severe or long-lasting dioldbasure
include the construction of emergency wells, eshlig supply restrictions, prohibiting use, temgdy modifying
use, etc.

The Hydrographic Confederation in Aragon has eisabl a number of reserve requirements in the vessrto
supply the main water supplies in the basin, devi:

- Selection of minimum contributions recorded istbrical periods of 3, 6 and 12 consecutive mofdhshe indicato
considered.

- Estimate of the reserves required to meet anstfstian contributions (Contributions - Demand €sgerve).

A series of status indicators for the main suppdied thresholds is established from the reserveinEgents, giving
the following alert classification:

- Pre-alert: 12 months guaranteed supply.

- Alert: 6 months guaranteed supply.

- State of emergency: 3 months guaranteed supply.

Zaragoza supply:
- Minimum reserve: 25-30 Hin However, due to the distance from the reserwoithe supply output,
minimum of 50 H, extended to 100 to maintain environmental flowgstablished for the Ebro reservoir.
- Indicator: Volume of water stored in the Ebro resat

Huesca supply:
- Minimum reserve: 6 Hh
- Indicator: Volume of water stored in the Vadiel&servoir.

o

r

Results obtained
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To Ensure water supply during drought periods

Success factors
- Asystem for evaluating and controlling shortagsis. r
- Actions implementation depending on indicatorsestat
- Demand management.
- Actions on offer

Indicators used
Stored water volumes in reservoirs based on pdpaolat

Repetibilidad y Aplicabilidad

It is replicable in other contexts, since the @aydal is to manage the drought in order to ensater supply to th
population, a key objective in any country. It iscessary to adapt the plan to the conditions cterstic of eacl
population.

Total costs
The cost depends on population size.

Other references

(9]

84



INTERREG IV C-Project on Water Scarcity and Drough t

WG B - drought management

Partner P4 — Water Institute of Aragon

Promoter | River Basin Organism (Hydrographical confederation)

Project 3 - Action Plan for alert situations and p@sible drought in the Ebro Hydrographic Confederaton
Basin

Type Communication; technology and infrastructure

Period From 2007

Location Ebro Hydrographic Basin

Target Environmental administrations, river basin authesitfarmers, municipalities, civil society,
NGO’s...

Level Interregional (Autonomous Communities)

Contact jangulo@sodemasa.com

Project Description
The Action Plan for alert situations and possitieudht in the Ebro Hydrographic Confederation Bagas approve
by Ministerial Order in March 2007. Previously théan was subjected to a Strategic Environmentakgssen
process including a period of consultation.
The Drought Plan is a reference document and actefé tool for managing resources in times of dtdu The
methods of operation and implementation of measwei® agreed by all parties involved (society, goneent,
scientific community, NGOs, etc).
The specific objectives of the Plan are:

- To ensure the availability of water required to rgurdee the health and lives of the population.

- To prevent or minimise the negative effects of dids on the ecological status of water bodies.

- To minimise adverse effects on supplies to popaatentres.

- To minimise the adverse effects on business, aruprd the usage prioritisation established in weger

legislation and river basin management plan.

This plan identifies the mitigation measures cosms&d most appropriate as they go beyond the vadeuslopmente
stages of a drought situation, with ntlly drought monitoring information recorded in mégrm. In norma
circumstances, the measures will be derived fradinary planning, before successively moving on tmitoring and
control measures, conservation measures thenctesirmeasures.

The Plan consists of a diagnosis of the droughtpgramme of measures and a system for managingeanioring.

- The diagnosis includes the identification and cti@rdsation of territorial and environmental paréang by
analysing and characterising historical droughtsldo includes the definition of indicators, threkls anc
stages of the drought. Basic indicators are: Volstoeed in surface reservoirs, piezometric levelaquifers
flows into storage areas or reservoirs, rainfallreggiresentative stations and estimated accumukied
volumes.

- The programme defines and describes the type ofunesthat can be applied to each zone at each ctax
drought.

- The management and monitoring system allows folyaiseof the measures implemented as well as ciree
actions if goals are not achieved, and descritesitthodology for preparing monitoring reports gsialg the
evolution of the drought.

Results
To ensure the availability of required water towwaspopulation health and to minimize the effeétdrought
both environmentally and economically.
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Success factors
Definition of indicators, thresholds and drouglatgsts.

Indicators used

Volume of water stored in surface reservoirs.
Groundwater levels in aquifers.

Fluvial gauging in stations and reservoirs.
Representative rainfall stations.

Estimated values of snow volumes.

Repeatibility and Applicability
It is replicable in other contexts, since the @ajjectives are common to all regions of Européwmuld be
adapted to the conditions of each region.

Total costs
Unquantifiable

Other references

(sitios web, publicaciones, etc)
http://www.mma.es/portal/secciones/acm/aguas centin
zonas_asoc/ons/planes_sequia_isas/ch_ebro.htm
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WG B - drought management

Partner P4 — Aragon Water Institute

Promoter | Government of Aragon

Project 4 - The Special Wastewater Treatment PlanféA\ragon (PED)

Type Infrastructure and technology

Period Since 2004

Location |Aragon

Target Environmental administrations, municipalities

Level Regional level

Contact |Francisco Aranda
faranda@aragon.es

Project Description

The Special Wastewater Treatment Plan of AragonD{PEet in motion by the Government of Aragon, is
unprecedented action taken in Spain, meant to \aehiee adjustment of the urban wastewater dischargene
European Directives and to the Spanish regionalrational legislation, and to assure quality walerng droughts.
The objective of the Plan is to purify all urban stewater from municipalities and entities of monart 1.000
equivalent inhabitants through secondary treatmdihiis Plan operates in 176 municipalities and ive® the building
of 136 waste water plants and more than 500 Knolkéctors, with a final total investment of moreitha billion euro.
The Plan is developed under a concession systenichviticludes the construction work and the operatib the
installations. A population of 200.191 inhabitamisl benefit from this Plan. This corresponds to eguivalent of
594.930 equivalent inhabitants, which means th&b 2if Aragon’s wastewater has to be treated. Addipgthe
wastewater treatment plants (EDARS) already runniinig will result in a treatment of 90% of the weagater. The
Water Institute of Aragon (Regional Ministry forettcnvironment) will provide the technical managetrathe Plan
and the implementation will be carried out by SODEBA, a public company of the Government of Aragdme of
the essential aspects of the Plan is the involvémgthe affected town/village councils, as theyl wiansfer thei
competences in the field of water treatment toaih®nomous administration and undertake to obtegrand, right of
way and temporary occupation needed to carry @ittimstruction work. The Water Institute of Arageii meet the
cost of construction and operation of the infradtite included in the Plan. The cost associatett wiastewater
treatment will be recovered through a sanitation (gcological tax), within the 20 years of the dima of the
concessions.

Results

At this moment, the project has been finished ino®2 of 176 municipalities. This means that 17%Aogon’s
wastewater has been treated.

Success factors

- Inter-administrative collaboration: Town/Village Quils - Water Institute of Aragon.
- Public works concession system: Obligations — Ine#mm concessions. Sanitation tax.

Indicators used
Percentage of treated wastewater.

Repeatability and Applicability

Yes, because it is an essential tool for assurnirgdity water, although its repeatability will degeon the ambition
level of the mentioned plans.
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Total cost
Currently, the plan implementation continues.

Other references

http://portal.aragon.es/portal/page/portal/IAA/DBRACION/RESUMEN
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WG B - drought management

Partner P5 - Emilia-Romagna Region

Promoter Emilia-Romagna Region

Project 5 - Local Action Program to cope with droudnt and desertification

Type Technical solutions and informative campaigns

Period From 2007 onwards

Location Lamone Valley (Province of Forli-Cesena)

Target Agricultural producers

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The ‘Local Action Program to cope with drought adebertification’ of the Region Emilia-Romagna (LAPR) has
focused on the improper use of the land and ofwthter resource in areas characterised by climadigility with
growing drought phenomena. Through meteorologicdlagro-meteorological indicators it was possibleentify the
regional areas more subject to climate change, thighhighest anomalies in precipitations and in tdraperatur
regimes: the crest elevations, the low and medilihateas, in particular of Romagna. The sampla dras therefore
been identified in the Lamone Valley for the catiovater balance of its basin. The summer waterfleay does not
allow for the satisfaction of the water demand tloe cultivations during the irrigational season dhd area has
consequently been subject to an extensive phenamanexcavation of over 460 water storage basihg. 8daptatio
measure (water storage basins) results insuffiddectuse it does not intervene on the water denvaimidh grows
faster than water storage. The impact on the riegnains negative and unchanged. In the mitigati@asure
simultaneous to the adaptation, the maximum auailedsources (except for the Minimum Vital FlowVF) are
examined and there is agreement on measures @ircaeimand. For example: adoption of correct wiaddainces, less
water consuming species and varieties, limitationgithdrawals, payment of the water, limitatioostie installation
of new cultivations ofActinidia.

The solutions foresee the reasoned integratioheofdllowing groups:
a) structural solutions, of simple adaptation, cesive to the requests without actions of mitigatip further diffusion
of storage basins, preferably of larger dimensimg with an inter-company character, better if unméblic contro
for a correct management of the MVF; ii) the exien®f the water distribution network consortium;

b) solutions for the agro-alimentary equilibration of the entire basin, considering dpportunity for mitigation: i
application of water saving techniques specifictfar area and for the cultivations more water detimay) ii) adoption
of agricultural practices capable of reducing watensumption; iii) the substitution of the more gratlemanding
cultivations with others that need less water;
¢) solutions which foresee the sharing of the daa environmental value of the resource: i) imdisation of the
water cost; i) control of the surfaces of the watemanding cultivations.

D

=

Success factors
The identification of a sample area is probablyftrs factor of success because it spotted ecafisituation which is
more subject to climate change. However the mdgment that led to the success of this prograrhesfact that the
intervention is tailored on many levels at oncenitfication of adaptive measures, re-equilibratibrihe cultivations
and attention to the social and environmental vafugater.

Results obtained
- The communication and informative actions, throsghminars, meetings and conferences, have diresthjve over
300 people.

- The results of the LAP E-R have been presentéddnnational scientific congresses (AIAM 2008 &idM 2009);
the methodology and the project data have beerighell on regional and national reviewsRPA Rivista, Rivista
Agricoltura).
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- The raising awareness actions on the issuesooigtit and desgfication, water resources and climate change

reached numerous users of the INFEA network througl informative channels and the centres FaenzZaZ1Eand
Coop Atlantide.

- The program goals have attracted the interesh@fadministrations dirdgtinvolved in similar processes, but
different environmental conditions, such as thehéity of the Reno basin and other land reclamatiothorities o
Romagna. Following the LAP E-R, the Authority oétReno basin has concluded a study on thegtitqpghenomena

its competence areas, providing territorial andrblajic data to highlight the equal vulnerability drought an
desertification, due to the presence of cultivaiand irrigation techniques that are not sustagahlymore given th
current environmental resources.

- The instruments adopted in the program, suchesethitorial water balance model Criteria Geo #rel data of th
forecast-climatic bank ERG5, have been made availabsome agencies composing the technical taiiieR( CNR
Ibimet, CBRO).

- The activities undertaken and the results obtamethe project Interreg Il ERE (Espace Rivieradpeenne) hayv
been valorised by the LAP E-R at regional levelisTdllowed for the launch of a post-project sci@nollaboraton
on the common issues.

- The concepts at the basis of the technical soliguggested by the LAP Ein the field of internationalisation of t
water cost have become part of the local plannisgruments (PTCP Forli-Cesena), thanks to the awaseb the
involved administrators.

- The LAP E-R has interacted positively with thealtle Check 2009 of the Rural Development Progrdmugh
which the European Commission has underlined tharifyr on 4 transversal themes: climate changeewetble
energy, water resource management and biodiversity.

|

Indicators used
Number of participants to the conference/workstepisar (over 300 people); publications and articledeo clip
production; large number of stakeholders “reached”.

Repeatability and Applicability
The experience is repeatable and applicable. Ttadatk rules and the consistency of the resultspeeific to each
particular context.

Total costs
€ 30.000

Further references
http://www.ermesambiente.it/wcm/acque/sezioni _hameVidenza/PAL EmiliaRomagna.htm
http://www.arpa.emr.it/pubblicazioni/siccita/general096.asp
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WG B - drought management

Partner P5 - Emilia-Romagna Region

Promoter Reno River Basin Authority

Project 6 - Analysis of the water balance of the tensive cultivations in the
mountainous basin of Senio Torrent

Type Technological, infrastructural

Period 2006-2007

Location Mountainous Basin of Senio Torrent (affluent of Beno River)

Target Regional and local administrations, vRi Basin Authorities
Reclamation Consortia, technical support services.

Level Interregional (entire basin)

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The study conducted in the mountainous basin oSeird@o Torrent (270 kfjnhas focused its attention in particular
the relationship between the water balance andrtigational requests at the level of morpho-fuodl units (micro
basins), as welis on the realisation of thematic cartographitrumsents finalised to the planning, capable to fifie
the potentiality and limits of the water resourestihed to irrigational use.

The result thus aims at the diagnosis of the cuisgnation of the studied territory with referenoethe planning g
possible solutions to be adopted for a sustaindelelopment, in a territory subject to an intensam@rophic
exploitation.

The work is articulated in 4 main phases:

1. Collection and insertion of administrative dimdhe files relative to derivations of superficigdters;

2. Elaboration of a distribution map of intensivgtiwations of the basin through phatderpretation of the satelli
orto-pictures Quickbird year 2003 and consequegttipion surveys on the field;

3. Realisation of the water balance of the singiivations according to the scheme Thornthwaitelida with the
identification of the monthly water deficit;

4. Identification of morpho-functional units (87 ari-basins).

The planning directions are also meant to orientage public investments in consortial works of analation

estimating the dimensioning and evaluating therjpyicto value the more balanced territorial spkesed to limit the

agricultural activities where there are not thecpralitions of sustainability.

Results obtained
A cartography has been elaborated to highlightekiel of criticality of each morphtunctional unit, with the relativ
planning addresses and the intervention priorities.
The maximum levels of criticality are identified ime analysis units of pede-collina, along theatsgs of first level o
the Torrents Senio and Sintria, its main affluant] on the accumulations sides nearby the wateribdagh hill.

on

%4

f

At the basin level the overall yearly water defisibf about 4 million rhof which 89% can be measured in the months

of July and August.

Success factors
The analysis of the distribution of the intensivdtigations and the relative water balance idesdifthe criticality
elements in the single morpho-functional units.

Furthermore the study has been in support to threnphg activity relative to the editing both of tHeiano Stralcio fo

the Senio Torrent basin — general revisi@onducted by the Reno River Basin Authority aridhe “Variation to the
Territorial Plan of Provincial Coordination of tlovince of Ravenna in actuation of the Water Rtaie Plan of the

Region Emilia-Romagna”.

Indicators used
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The combination of the territorial data (climagiedologic, farming) necessary to the calculatiothefwater balance
allowed to identify the overall necessary claseashfaracterise the diverse productive contextsepidn the basin.

Repeatability & Applicability
This study is adaptable to all those areas charseteby a strong criticality in finding the wate source which
excessive request could have repercussions orutliequantitative characteristics of the waters.
The necessity, by the competent Authorities, taeaghthe quali-quantitative objectives in the sphefrenvironmental
protection of the fluvial eco-systems and of sumsthility in the use of the water resource indicabgdthe sector
legislation, is opposed to the necessity of thécaljural sector to dispose of a sufficient waterantity so as to
guarantee the technical and economic sustainabilithe specialised productions which charactetiseagricultural
territory.

Total costs
€ 6.000,00 gross

Further references

Website where it possible to read and/or downlbadentire study (in Italian):

http://www.regione.emilia-romagna.it/bacinoreno#Bitio Idrico_Senio/bilancio_idrico_Senio.htm

1) Correggiari S., Canciani L., Cavazza C. (200&ndlisi del bilancio idrico delle colture intensiveel bacing
montano del Torrente Sefidtalian Journal of Agro-meteorology, 10° Natior@@onference of Agro-meteorology
AIAM, n. 1, January: 84-85;

2) Canciani L. (2009) Qualita dell'ambiente fluviale Technical attachment to the “Piano Stralcio fbe Senic
Torrent basin — general revision” conducted byRleao River Basin Authority and adopted by the ®ith decree
2/3 of December 172009, Bologna, December: 68 pp.
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WG B - drought management

Partner P6 - ARPA Emilia-Romagna - Hydro-Meteo-Climate Sesv

Promoter Region Emilia-Romagna and ARPA Emilia-Romagna - tdylleteo-
Climate Service

Project 7 - Drought observatory and web site

Type Communication

Period Since 2002

Location | Region

Target Regional and local administrations, River Basin huuities,
Reclamation Consortia, technical support servioesgarch institutes
farmers, private companies, etc.

Level Regional

Contact Rosanna Bissolirbissoli@regione.emilia-romagna.it
Lucio Botarelli -Ibotarelli@arpa.emr.it

Project description

Monitoring drought and its effects to support decignakers on prevention and mitigation.

An integrated drought information system based als@ website has been developed after ARPA ppegon to
Desertnet and Sedemed Interreg Ill projects. Thbsite contains information to support the applaatof the
regional plan for water protection for drought mgement. The drought observatory is the core ofvibb site; it
provides tools and data to study drought and désation within the region, gathers updated docatagon and
informs institutions and citizens properly. Bulletiare produced weekly during critical seasons,thtpmuring the
year, with measured data and forecasting. Indisaod benchmarks for meteorological, agricultunal bydrological
droughts are available; in particular, two new addrs for assessing agricultural drought, whichsater the
transpiration deficit (Dtx) and the water availabtetent in the soil (AD) are original.

Results obtained

Integrated bulletins on drought are used by admnatisn and technical bodies. Official regionalesfor drought
monitoring.

Success factors
Frequently refreshing with up to date contentsiasdes. User friendly drought bulletins.

Indicators used
Increasing rate of web contacts and users numbers.

Repeatability and Applicability

The observatory web project is easily replicablel a& an example of gathering information and diaten
hydrological and meteorological monitoring networkpplying both common and new indicators. Bulketimeb
editing is an easy way for data dissemination rmught.

Total costs
25.000 €/year

Further references
http://www.arpa.emr.it/siccita/

Fig.1 Web site contents
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WG B - drought management

Partner | P6 - ARPA Emilia-Romagna (Hydro-Meteo-Climate Seeyi

Promoter | Autorita di Bacino del Reno (Reno River Basin Authy

Project 8 - Low water course in the Reno River baasi

Type Technological, infrastructural

Period 2005 - onwards

Location | Reno River Basin

Target Regional and local administrations, River Basin hauities,
Reclamation Consortia, technical support services.

Level Interregional

Contact Lucio Botarelli -Ibotarelli@arpa.emr.it

Project description

The project mainly consists in providing, througle wwebsite of the Reno River Basin Authority, tihewkledge on th
course of water levels corresponding to the flowsliought periods relative to the situations mameitioon the mai
water bodies of the Reno River basin. For thisaeaperiodically between May and November summagiseport
are produced to show the trend of the levels.

From 2005 the more suitable and representativeostataround twenty) have been selected all overRbno River

basin (thus also in the territory of Tuscany), oms@luated the more opportune frequency to the esaipth

observations, verified the reliability of the systand planned the relative activity necessary éoniaintenance of the

regional monitoring network.

Along the year, during the low water periods, measwf capacity are made by ARPA Hydro-meteo-clai
collaboration with the Reno River Basin Authoripgriodically and in function of specific situatiotts be monitore
(intense and sudden rainfalls, persistence of dropegriods, withdawals and release of water volumes, etc.). The
is to verify the flow of water bodies, together lwithe maintenance and update of the flow scaletheftele-
hydrometric instruments present in the basin, ahticular attention to the description of low watenditions with
reduced capacity.

The frequency of the necessary field measuremeaanrigsvin function of the “stability” of the sectiwrand of the
necessity to update, revise and modify the flowescaconsequently to floods and changes in thedagabrphologic
conditions of reference.

Such activities are necessary conditions so asnsare the reliability of the direct verificationstgm of the hydro
metric values, especially in function of very lowdaclose to zero capacity values which reliabitityd confirmatior
requires frequent direct field measurements.

The utilisation and optimisation of the existingimal hydro-metric network managed by ARPA-SIMGusdamental

in order to dispose, once defined the flow scalegal-time control.

Results obtained

Periodically, usually from May to November, summary bulletins are produced to show the trend eflévels. Suc
trend consists mainly in the observation of theawguantity which flow in the section under moniitgy for which 3
“critical level” has been defined correspondinghe water MVF determined by the Water ProtecticenRMWPP) o
the Region Emilia-Romagna and an “alert level” vatboubled value.

The choice of defining an “alert” value is motivétley the will to pai the finality of control with a short and medit
term management approach especially in periodsiobmilow and in temporal and spatial concomitandgéh the
needs.

The Reno River basin shows to be deeply influergethe rain regime, highlighting a ppigular sensibility caused

prolonging of drought periods; the criticalitiesngeally take place since the beginning of the sunseason, while the

time of response to significant meteoric eventsm@aonde favourable climatic situations is slow, satttine recover take
place only in the period of autumn rains.
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Success factors

The choice to determine the “critical level” ana thalert level”, especially in the most criticalrfuels in temporal an
spatial concomitance with the needs, is motivatedthk will to pair the finality of control with a shioband mediun
term management approach.

Indicators used
The “critical level” refers to an height corresporglto the water MVF and the “alert level” is equala doublec
height. Monitoring of the capacities and MinimuntaViFlow (MVF).

Repeatability and Applicability

This experience is repeatable in all those areasacterised by periods of low water in relatiorihe sensibility of the
system to the prolonging of drought periods, toappearance of criticalities since the beginninthefsummer seas
and to the recovery achieved only with the constssupply of the autumn rains. Furthermore, the le/tad the
collected data, put in relation with the levels mead, can allow to define the balance betweennip@ing and the
outgoing volumes in the section of measurementnjiégng an adequate live management of eventuadvatewns
placed in the surroundings.

Total costs

Further references

- Website:http://www.regione.emilia-romagna.it/bacinorenasdbr/varie/portate 2009.htm

- luzzolino C., Canciani L. (2009)Misure di portata e valutazione dei livelli idromiet nei periodi di magra -
Bacino del F. Rerfo Minutes of the International Congress “Air, wiatend soil quality”, Il volume of the Collectic
“Qualita del’'ambiente”, b GeoL@b, Imola, June"2B"™ 75-84;

- luzzolino C., Canciani L. (2009).Bacino Fiume Reno: monitoraggio delle portate etimorzazione degli u
sostenibili. Minutes of the Interregional Congress “Studiasl &experiences on the sustainable use of the
resources of the Apennine”, Pennabilli (PU), Jusld 27" 41-44.
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WG B - drought management

Partner | P11 - National Meteorologial Administration Romania

Promoter | National Meteorological Administration, Buchardlgmania
NMA is the national authority in the meteorologifiald in Romania, and
is subordinated to the Ministry of Environment d&uatest, functioning o
the basis of Law 216/2004.

=]

Project 9- Agromonitoring network — integrated sysem for water resources
management in Romaniahttp://www.meteoromania.ro

Type National Programme for preventing and managing anetegically
extreme events, life protection and environment

Period On-going

Location |Romania

Target 1. Decision factors- Ministry of Environment and Forest, Ministry of
Agriculture and Rural Development

2. Scientific community experts from Academy of Agricultural and
Forestry Sciencé$sheorghe lonescu-SisestiUniversity of Agronomic
Sciences and Veterinary Medicine of Bucharest, BBaofi Agriculture

3. Farmers- Romanian Agricultural Procedures AssociationagLe
(non-governmental Association)

4. Insurance companiesGroupama, FATA-ASIGURARI, OMNIASIG

Level National

Contact | Contact person - NMA: dr. Elena Mateescu - Heatigsbmeteorologica
Laboratory

Email: elena.mateescu@meteoromania.ro

Daniel Alexandru: Expert in soil moisture field

Email: daniel.alexandru@meteoromania.ro

Project description

The negative effects of meteorological extrementssen crop production require specific monitonmgthod
in order to forecast the evolution of risk factgks.weather, climate, and soil are highly variadieoss a region or sub-
region, the density of agro-meteorological statibesomes important. Moreover, integration of tlaichs in a uniqu
network that allows centralized collection of daaalysis, and interpretation is critical to prevaccurate information
for decision factors.

The agro-meteorological activity undergoing wittiiMA, which integrates complex issues concerning the
current and future evolution of crops vegetatioatestand soils water supply with respect to the ametegical
parameters evolution, is a particularly importantivéty, with final aim to elaborate/edit the agmweteorological
bulletins and disseminate information at the leoklthe decision factors in agriculture and privéemers. The
agrometeorological measurement program includesvé&diher stations, and the agrometeorological infbion are
classified according to reference agricultural megi and types of crops, validated and managed basespecific
programmes organized into data structures moduwldch represent the entiragrometeorological monitoring
system
The main purpose of Agromonitoring Network is contus surveillance of the agrometeorological phera
(thermal, hydric and mechanic stress/risk) in orteridentify in real time the most vulnerable areasd the
dissemination of information towards the users agrat making the right decision to prevent andgait the effect
upon the crop efficiency.

Specific objectives are:

to monitor daily agrometeorological parameters emahges in the soil moisture content at the croglle

to identify periods and agricultural areas seripa$tected by extreme events;

=
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to carry out long-term agrometeorological forecagtsn plant growth, development and efficiency;

to project and diversify the agrometeorologicalducts in order to improve the quality of the spkzxea
agrometeorological services and the scientific-iasssistance of the decision-making factors in| the
agricultural domain;
to improve the capacity of dissemination and tusngbod account the specialized agrometeorological
information at national, regional and local levaiough state-of-the-art technological transmissind transfer
equipment.

Results obtained

Weather information, including agro-meteorologifmakcast is extremely important for many tacticdy-to-
day) and strategic (long-term) agricultural degisioThere are growing demands for timely and effecgricultura
weather information for a wide variety of agricuilmanagement decisions, ranging from crop’s nespdo daily
weather to the crop’s adaptation to changing ckmdthe continuous monitoring of atmospheric paranseaind
recording of precipitation amounts provides rgale information regarding the weather phenomerth Wigh impac
on agriculture. This information is corroboratedhwin-situ measurements of soil moisture and fidervations of
crop development stage and apparitiowater stress to plants. After the information ileztted and transmitted to
NMA Centre in Bucharest, soil water balance is cotag the crops water requirements and water sresanalyzed i
order to assess the available water resourcegdps.cModelling and GIS techniques are used to toottie spatial
extent of extreme weather phenomena and to assestsviminerable areas. Information provided covepscaltural
areas ranging from regional, sub-regional and natitevel, depending on specific needs of the esetas

The main product within the operative agrometeaqigia activity is the Agrometeorological Bulletin
containingdiagnosis and forecasts of meteorological conditions and their impact ugba vegetation state of field
crops.

The agrometeorological products can be findingioa-at web page of NMAwww.meteoromania.jofor
informational anddecisional purpose For the general public the information is disseated throughmass-media
Periodical broadcasts (i.e. “Village Life”) are neaal the publicadio andtelevisionhaving nationwide coverage, and
targeting rural audience. Article®r specialized publicationsand magazines are disseminated bi-monthly and
monthly in electronic format www.magazinagricol.ro www.lumeasatului.rp www.gazetafermierului.rg
www. profitulagricol.rg www.revista-ferma.rp

=}

Success factors

The Agrometeorological forecastsincludes the specific infmation (air temperature, rainfall, ETP, s
moisture, crop water requirement) needed for assm#sof extreme events (drought or excess moistiitay date
collected from the National Observation Networkaizalyzed and compared with the critical threshatdsrder tg
evaluate the threat and make recommendations tsialeenakers and farmers. The meteorological daban(synoptic
meteorological database/ORAC)LRrocessing and interpretation are made using $pegiplications, such as AGRO-
SYNOP, AGROSERV and AGRO-TEMPSOThe agrometeorological data represent specialifedmation coming
from the network’s weather stations with agromettagical programme, representative for areas ofcaljural
interest in Romania. The soil moisture dynamic miyrthe crops’ active vegetation period (Maibvember) ig
monitored using specialized equipment such as Balgle soil moisture measuring systems (DELTA-He quantity
of available water in soil is directly determineding sensors in different obsation points (agrometeorologi
platforms) representative for agriculture. The dailection is made every 10 days at the levehef Meteorologics
Services, by the agrometeorological specialistthan network, then transmitted electronically vianputer to the
NMAss Laboratoryof Agrometeorology in order to produce maps ofgbi moisture reserve (hectare) accessible
plants (winter wheat and maize), at calendar dategricultural interest and at different depth22@cm, 050 cm ang
0-100 cm).

The entire agromonitoring system is supported bxelbgment and improvement of the application reigay
the collection and transmission of agrometeorollgiata in fast flow, and achieving statistic deggies - data banks
and computation of ggtometeorological indices. Possibilities offered the remote sensing and GIS technig
(software products for the space plotting of thanmagrometeorological parameters/ precipitatiommudht indices
etc.) increased the accuracy of the spatial @geby using the vegetation index NDVI obtainednfisatellite imager
of the SPOT VEGETATION.
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http://meteocromania.ro
AGROMETEOROLOGICAL FORECASTS

N

Soil moisture

C >
/
Agro forecast
]

Zoning of the soil moisture reserves (m3/ha) ferriaize crop
Forecast/31 August 2009 (estimated-4 August) Real values / 31 August 2009

Indicators used

- acquisition of reliable agro-meteorological data;

- processing and extracting information, storagdaté in specialized databases;

- integration of the agrometeorological stations innique network that allows centralized collectidrdata, analysis
and interpretation;

- upgrade of methodology of data collection andcpssing procedures (methodologies, data colleetiwh storage
accuracy and quality control of observations, catiinstrument, etc.);

- the specialized information is delivered to eséns interested on particular agricultural areas (ggional, local) an
crops (winter wheat, maize, etc);
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- specific drought induces:
1. Agrometeorological indices / operationally aityiv
- soil moisture
- rainfall regime
- heat waves
2. Drought related-indices derived from remote Bendata / operationally activity
- NDVI/ Normalized difference vegetation index
3. Climatological indices / research activity
- Aridity Index / UNEP
- SPI/ Standardized Precipitation Index
- De Martonne’s aridity index
- PDSI / Palmer Drought Severity Index
- periodical training of the agrometeorologists;
- Internet technologies/ webpadwtp://www..meteoromania.ro

Repeatibility and Applicability

- NMA is one of the three institutions that operttie Technical Secretariat of the National CommitzéComba
Drought, Land Degradation and Desertification, adicm the Rules of Procedure of the National Cortgai{approved
by the Ministry of Agriculture and Rural Developnidry No. 27528/VL/04.10.2005) and is member of Executive
Bureau of the same Committee. National Committe€dmbat Drought, Land Degradation and Desertificathat
was established by Governmental Decision 474/200d itgs composition was formalized by Ministerial der
503/2005.

- specialists from Agrometeorological Laboratorytjggpate as a Members of the Working Group far Mational Plan
of Adaptation to Climate Change Impact in the feavark of the UNFCC (2002009), coordinated by Ministry
Environment and Forest, Romania. In 2008, Romap@aaved the “Guide on the Adaptation to the climeltange
effects” by Ministerial Order (OM 1170/29.09.2008).

Total costs

The activities of meteorology, fundamental researsigstematic and complete weather monitor
international data exchangéd integration in the World Meteorological Monitay System are funded from the state
budget, via the MEF budget. Additional funding caenfi;om providing specific services in the field mkteorology.
according to the contracts signed with third partie

The costs for basic activity (network opion and maintenance) are approximately 150.000/iear, from
which 80% covered by MEF budget and 20% co-finabgethe contracts signed with third parties (inseean
companies, private farmers, specialized publicatietc.).

Further references

- Web page:http://www.meteoromania.ro, http://www.meteoromania.ro/images/agro/rezervaatiapd
http://www.inmh.ro/images/agro/buletinagro.pdf

The agrometeorological products posted on our websi

- Maps of soil moisture for winter wheat and corops updated at the beginning and end of each week;

- Weekly agrometeorological forecast developed fiagnof the entire agricultural territory of the eury, including
specific recommendations depending on the weatlwuation

- Publications:

- Elena Mateescu, lon POIANA, |. V. PESCARU, OanaRBR, Daniel ALEXANDRU (2004)- “Agrometeorologica
monitoring system-decision-making instrument tovené and mitigate the agricultural drought in Ronan
Technical workshop on drought preparedness in #ilkaBs within the context of the UNCCD, Poiana Brxa25-26
Octombrie 2004, CD-ROM ISBN 92-95043-06-5.

- Elena Mateescu, Elena Antipova (2009) - ChaptgfoSpromote more active collaboration with farmicgmmunity
in Europe for improved applications of agrometeogy at the farm level including Internet technoésji, Reports tc
WMO RA VI 2009, pp. 175-189;

- I. Sandu, Elena Mateescu (2010)Monitoring soil drought in Romania and the impamt agriculture”, Workshop
Proceedings ointer-Regional Workshop on Indices and Early WagrBystems for Drought, Lincoln, Nebraska, USA,
8-11 December 2009.
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WG WGB - drought management

Partner Provincie Noord-Brabant

Promoter  Waterschap Aa en Maas, Waterschap De Dommel,
Waterschap Brabantse Delta (regional water autbsyit

Project 10 - Restoration of brook systems
(Beekherstel)
Type Spatial planning, water policy
Period Many projects 2000 - onwards
Location  Brabant
Target Water authority, regional government, farmers, N&O’
Level Regional

Contact Frank van Lamoerfflamoen@brabant.yl
Dick Boland @boland@dommel.l
Anja de Wit @dwit@dommel.nl

Project description
Due to urbanisation and intensification of ruraidause since the middle of the™6entury, floodinc
and high groundwater levels on farmland were nayéoreconomically acceptable in Brabant. N
measures focused on canalisation of brooks, ragulti straight waterways and secured tiistharge
This however had severe drawbacks on landscapaatogde (more drought in summer time). It ¢
created new problems inhan areas downstream (more flooding in winter tinMgandering brook
made room for a rational landscape, designed fgelacale farming.

In recent years, opinion has changed and more esigoivas laid on sustainable water manageme
this new approach all functions (agriculture, natunousing etc.) should be able to benefit f
resources like water without negatively influenceagrh other’s needs.

A solution, widely used in Brabant and the resthef Netherlands, was the restoration of brook ayst
Sometimes this was aimed at bringing back the héstiobrook systems, in other cases a new lands
with new nature was created.

Looking at water scarcity — an upcoming issue a@uelimate change and competition for watdsreok
restoration helps to increase the buffering capaaftthe water system (reduction of discharge)
water conservation in surrounding land.

By replacing technological measures and contromoye natural — less regulatedsystems it helps 1
convert the water system to a state of greater sdfficiency. This means less investments
constructions and management and thus also pncdit ieconomic sense.

Results obtained
(quantitative/qualitative — measurable)

Many project on brook restoration have been cawigdn Brabant and elsewhere in the Netherlandis fas lec

)
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to:
- more natural values in the brooks and on adjaeent |
- less rapid discharge and thus better water cornsama the brooksystems
- alower amplitude of seasonal shifts in ground wigeels and thus less drought related problems

Success factors

(which element/s led to the success of the project)
- cooperation between water authorities, regionaegawent and third parties
- transformation of land use, agriculture alone isthe leading sector anymore
- policy push through the implementation of the W&iemewrok Directive
- availability of funding

Indicators used
(related to success factors)
- amount of length of restored brooks
- quality of the new brooksystem (WFD indicators).

Repeatability & Applicability

(why and how this experience is replicable in ott@ntexts)

Restoration of brooks systems could be done irregipn with highly regulated waterways. Planning an
execution should always be tailored to regionatisee

Part of the restoration work has been carried withe Interreg IlIB project ‘Nature Orientated FibDamage
Prevention.

Total costs
N.A. (depending on regional needs and situation)

Further references

(websites, publications, etc.)

www.nofdp.net(in English and German)
www.aaenmaas.rfln Dutch, partly in English)
www.dommel.nl(in Dutch, partly in English)
www.brabantsedelta.ifin Dutch, partly in English)
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Partner Provincie Noord-Brabant

Promoter ZLTO (Farmer’s organisation), Waterboards

Project 11 - Flexible drainage and irrigation systes
Type Technological, economic
Period Many projects 2000 - onwards

Location Brabant

Target Water authority, regional government, farmers, N&O’

Level Regional

Contact Johan Elshofj¢han.elshof@zlto.nl

Frank van Lamoerfflamoen@brabant.nl

Kees Peerdemak.peerdeman@brabantsedeltp.nl
Jacques Peerboonag.peerboom@wpm.l

Project description

Farmers in Brabant tend to prefer low groundwageells to allow longer periods of access to lands Thainge
is controlled by the water authorities. In someiorg there have been experiments in allowing fasnmerstee
drainage in a more flexible way, either by lettthgm set the drainage basis in groundwater draisgstems o
setting the weir level in waterways. These expemnitmeshow that by allowing more influence, farmessdt to
accept higher water levels. This is beneficial $arrounding natural areas that formerly tendeddadtained
because of the low groundwater levels on farm laihdalso dminished dependency on irrigation fo
groundwater sources during dry periods.

Part of the work (flexible weirs) has been carred within the Interreg IlIA programme ‘Waterbehdzanelux
Middengebied’

Results obtained
(quantitative/qualitative — measurable)
A large number of farmers in the dry rural areaBmaibant have been involved with one of the measure

=

Success factors

(which element/s led to the success of the project)
Applicability within existing farming systems
Cooperation between water authority and farmeosganisation)
Farmers are left in charge (within certain limits)

Indicators used
(related to success factors)
Number of farms and farmers involved

Repeatability & Applicability

(why and how this experience is replicable in ott@ntexts)

The measures can be applied in regions in whiatetisea distinct wet and dry season and where pnablwith a
seasonal water surplus/shortage is affecting faympmactice.

Total costs
N.A. (depending on situation, only initial costs feeirs and drainage systems)

Further references
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(websites, publications, etc.)
www.frontpage.zlto.nl/watermanagement (in English)
www.brabantsedelta.fflexible weirs)
www.peelenmaasvallei.ifflexible drainage)
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Partner Provincie Noord-Brabant Provincie Noord-Brabant

Promoter  Provincie Noord-Brabant, Waterschap Aa en Maas

Project 12 - Regional List of Priorities under normal "
circumstances in using water for agriculture and
other economic interests

Type Strategic/economic

Period When new waterdemands are addressed, the lisiooitigs

has to be applied

Location Provincie Noord-Brabant

Target Farmers and other entreprises

Level National/regional

Contact Felix HelmichFhelmich@brabant.nl
René KlerkRklerks@brabant.nl

Project description

In order to increase regional self-reliance and enaliability for agricultural water-usand othe

economic interests, we distinguish four prefererfoesrder of priority):

1. Reducing water demand: by stimulating the creatod improvement of water balances, sar
projects and communicatuion. Stimulating the usetbér types of water such as purified efflu
instead of tap water.

2. Better use of local water: water is retained aratest by laying it up during wet periodsd
retaining (ground)water and not letting it drainegwas quickly.

3. External watersupply

4. Extracting ground water

Results obtained
The list of priorities has been taken over as adagtrategies in the ‘Deltaplan hoge zandgrondamlan of the
water-authorities en agricultural organisationsigke the higher parts of North-Brabant climate-firoo

Success factors
This policy has be applied in other plans and bdsettaken into account when new waterdemandsdaire ssed.
One of the first successes is the appliance ifDbkaplan for the high sandy areas’.

Indicators used
Reduced losses for the several water users owiagdasional water shortages

Repeatability & Applicability
The policy guideline and the cooperation processath applicable in other regions. Some tailoghgriorities
might be necessary.

Total costs
N.A.

Further references
www.aaenmaas.nl
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Promoter | Provincie Noord-Brabant Provincie Noord-Brabant

Project 13 - (National) list of priorities

Name "

Type Economic

Period In periods of water shortage

Location  Provincie Noord-Brabant

Target Responsible use of water in times of water shortage
Level Regional

Contact René KlerkRklerks@brabant.nl

Person Frank van Lamoefvlamoen@brabant.nl

Project description

In general, there is sufficient freshwater avaiabthe Netherlands. A large proportion of the Edé
freshwater is brought in from outside by the Rhane Meuse rivers. Limburg and Noord-Brabant aré&alyr
supplied with water via the canal system leadiongifthe Meuse. Some of the higher parts of the Methes
where water extraction from surface water is natsfie are dependent on local groundwater supglieag dry
periods.

Sometimes water shortages occur during longer ge b drought in the summer, resulting in damagsetiors
such as agriculture, industry and shipping andcatane. In the case of exceptional circumstancedy aa the dry
summer of 2003, the National List of Priorities {ldaale Verdringingsreeks) comes into operatiorisTibt
regulates the priorities for the distribution acdghwater based on the criteria of safety, sustdityadnd social
and economic damage.

Priority 1
Safety and prevention of irreversible damage

Priority 2
Public facilities

Priority 3
Small-scale, high-grade use

Priority 4
Other interests (economic considerations, also iretation to nature)
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Results obtained
The list of priorities is used by all water managemauthorities.

Success factors
Cooperation between water authorities both in spacehierarchy.

Indicators used
Safety and prevention of irreversible damage

Repeatability & Applicability
The policy guideline and the cooperation processath applicable in other regions. Some tailoghgriorities
might be necessary.

Total costs
Policy measure, no costs.

Further references
http://www.rijksoverheid.nl/documenten-en-publiestipublicaties-pb51/nationaal-waterplan-2009-2015-
engels.html
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WG C - adaptation to climate change

Partner P1-HMUELV (University of Kassel, Germany)
Contractor: University of Kassel, Department of Hydraulic
Engineering and Water Resources Management

Promoter |BMBF - Bundesministerium fur Bildung und Forschuyigderal
Ministry of Education and Research)

Project 1 - KLIMZUG - Regional Network for climate changeeagdation -
Northern Hessen;

Sub-projectimpacts of climate change and adaptation
strategies for the water resources management oféfrivers
Eder and Fulda

Target Regional and local water authorities as well agate stakeholders
belong to the target group of this project

Period Sub-project (11/2008 - 11/2012)

Type Communication, technological

Location Region of Northern Hessen

Level Regional

Contact Barbara Ehrle-Manthey - barbara.ehrle-manthey@umnivesisen.de
(Prof. Dr.-Ing. Stephan Theobald.theobald@uni-kassel.de

Project description

North Hessen is a model region for climate chamgptation. The KLIMZUG network in North Hessen dstssof
research institutions and representatives of thehNdessian business, administrative and educdtsatdors. These
partners jointly develop and implement measuresstiadegies for adapting the region to climate glean the
following fields: scenarios, resources, energy)dport, tourism and health, and society. As a s, successful
solutions and measures will be transferred to atgions and federal states. The project of theaDeent of
Hydraulic Engineering and Water Resources Manageaighe University of Kassel is part of the fiéRlesources".
This field is subdivided into three sub-projectswihich agricultural, water management and foreassyes are
investigated against the background of climate ghaihe aim of the research project is to quatitiéyimpact of
climate change on water resources management alevétop adaptation strategies. Variables thataden into
account are changes in land-use, limited use @aépied areas of rivers and flood plains, and adamperation of
hydraulic constructions to a more effective usevafer resources. The project area includes the |BKerand the
downstream reaches of Eder and Fulda. Simulatindsrevestigations are carried out with the helbydrological and
hydrodynamic-numerical models as well as geograplméormation system (GIS).

Co-operation partners: Science (CESR, Department of Grassland Scienc®andwable Plant Resources, etc.)
Administration (Regional Council of Kassel, distridfices)

Operator of dams (e.on Wasserkraft GmbH, WSA Hitimden)

Key words: Climate change, floods, low water, hydropower

Results obtained
The project is still in progress, but the succdggiplementation of the adaption strategies shbadbtained by the
participation of stakeholders and the governanpeuxations of the KLIMZUG Nordhessen network.

Success factors

Innovation aspects:

Informative level:
governance-innovation: climate change adaptatificen$ (KAB), climate change adaptation managers
(KAM), climate change adaptation academy (KAA)
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networking
Professional - technical level:
detection and evaluation of the impacts of clinchienge
continuation of the model chain (HN-Modelling folling the climate- and rainfall-runoff-modelling, maly
of GIS-Tools and DSS)

Indicators used
technical indicators:
hydraulic parameters (water levels, flow velociti#sod areas, etc.)

Repeatability and Applicability
At first also in other regions it is necessary oW the impact of climate change on the water nessumanagement
and to work out corresponding adaption stratediesthis challenge the project can give the follogvinput:
Informative level:
The experience of the governance-innovations cbelohteresting for other regions in the procesdiofate
adaption. Therefore the regional, National andrivetgonal network of the KLIMZUG-project could beaful.
Professional - technical level:
The application of the international approved HNdalg the supply of GIS-Tools and the DSS in otlegians
facilitate the detection and evaluation of the ee$ipe impacts of climate change.
Also the adaption strategies which will be desigimetthe sub-project could be a rough guidelinedier river
basins. Therefore the deliverables will be avaddbl interested groups and the climate changetati@p
academy offers advanced training within the framdvad seminars, workshops and excursions.

Total costs
Sub-project: 336.000 €

Further references
www.klimzug-nordhessen.de
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WG C - adaptation to climate change

Partner P2 - Hessian Agency for Environment and Geology
(HLUG)

Promoter Ministry of Environment of Hessen (HMUELYV)

Project 2 - Integrated Climate Protection Programme of Hesse
(INKLIM 2012)

Type Technological, infrastructural, economic

Period 2004-2009

Location Hessen

Target regional government, decision makers

Level regional

Contact Dr. Helmut Wolf- helmut.wolf@hlug.hessen.de

Project description
The Hessian Ministry of the Environment, Rural AA@ad Consumer Protection (HMULV) launched thedrdated
Climate Protection Programme of Hessen 2012 (INKR0BA2) in spring 2004. The research programme eiassin
order to identify pragmatic aims for the Hessiantdbution to the reduction of greenhouse gases adtification of
the Kyoto Protocol by the German parliament.
The main objectives of INKLIM 2012 were the updgtiof CO-emission data and the calculation of
technical/economic scenarios, the analysis of ¢énsaange and impacts on a regional scale as svillea
development of instruments and measures for effectimate protection together with an assessnifariated costs.
Specific to the programme was the integrated cenatibn of both greenhouse gas reduction measodeadaptation
measures to climate change.
INKLIM 2012 consisted of three modules:
Module I: Basics and technical/economic scenarizd2012
Modules Il and 1l plus: Climate change and impadtslimate change in Hessen
Module 11l : Instruments, costs and measures f@lémentation
Modules | and Ill were coordinated by the CenterHaropean Economic Research (ZEW). Modules Illaptus
were implemented by the Hessian Agency for Envirentnand Geology (HLUG).
Within the framework of module 11 climate changeHessen since 1900 was analysed and documented on a
scientifically and statistically confirmed basis.dddition, the possible climate development inddasuntil 2100 was
projected using a suitable model.
For the sectors water management (flows of Hessiansystems and groundwater recharge), agricutnd forestry,
the expected climate change impacts could be dddume the climate projection until 2050 (respeetiw2100).
Moreover, possible effects on nature conservatimhspecies diversity as well as on human healtle wramined.
Within the framework of module 11 plus in additibm a preliminary study on possible g€torage in deep geological
formations, the impacts of climate change werestigated in the following fields/sectors:
. Forestry and agriculture

Viticulture and fruit growing

Plant phenology

Soil (carbon content)

Flow behaviour of Hessian river systems

Additional water demand for agriculture
INKLIM 2012 was the scientific basis for the Clima®rotection Strategy of Hessen 2012 (Klimaschuiz&pt Hesse

2012) that was presented by the Hessian MinistdreoEnvironment in March 2007. The strategy isedam the three

pillars adaptation to climate change, CO2-redudfimough innovation and international emissionditrg.
The Hessian ministry of the environment was thenrogssioned to elaborate the Climate ProtectiondkcRlan

=)
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(Aktionsplan Klimaschutz) on the basis of the clienprotection strategy. The plan was adopted by{#msian Cabine
in November 2007.

The results of INKLIM 2012 will be also considertead the Hessian Adaptation Strategy which is cutyaunder
development.

Results obtained

- updated C@emission data

- quantification of technical/economic scenarios

- impacts of climate change on various sectorsaesmsdssment of related costs
- instruments and measures for effective climategation

D

Success factors

- the integrated consideration of both greenhoasergduction (mitigation) measures and adaptatiezsores to
climate change

- the integrated approach of investigating thect$fef climate change on various inter-relatedasct

Indicators used

- CO,-emission data

- climate change induced costs

- various sector-specific indicators
- number of sub-projects

- number of stakeholders involved

Repeatability & Applicability
The integrated approach of investigating the effe€tclimate change on various inter-related sector
and the subsequent utilisation of the results éicp development may prove an example for othgiomes.

Total costs
Module II: 160.000 €
Module Il plus: 155.000 €

Further references
Website: http://klimawandel.hlug.de/english-infotioa/inklim-2012.html
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WG C - adaptation to climate change

Partner | P2 - Hessian Agency for Environment and GeologyUigl)

Promoter | Ministry of Environment of Hessen (HMUELV)

Project 3 - Adaptation Strategies for Climate Chang and Extreme
Weather Conditions and Measures for a Sustainable undwater
Management (AnKIiG)

Type Technological, economic

Period 2006-2010

Location Hessian Ried and Odenwald (Southern part of Hessen)

Target - water authorities

- environmental administration
- water management / supply
- agriculture

- forestry

- human settlements

- municipalities

Level Regional, local

Contact | Mario Hergesell mario.hergesell@hlug.hessen.de

Project description

The research project “AnKlig” was set up in @peration of the Hessian Agency for Environment @edlogy, a maja
water supplier (Hessenwasser) and an engineerimpaoy (BGS Umwelt). The project started end of 2808 was
finished in 2010. The project is funded by the Fab®inistry of Education and Research (BMBF) amdolngs to the
national research programme “klimazwei’. Researctiviies focus on a large porous aquifer in Sottéssen
(Hessian Reed) and the adjacent fractured aquifégheo Odenwald. The two regions differ consideraivlytheir
hydrological regime and water supply infrastructdrbe overall aim of the project is to develop adtpn measures
and strategies for a sustainable groundwater mamagie One major objective of the project is to assthe
implications of climate change on the various sectohich need to be addressed by an integratedndveater
management approach. Spatially distributed groutelwenodelling is carried out to quantify the chamge
groundwagr recharge and groundwater levels for differenission scenarios (A1B, A2, B1). The used clim
projection data are based on the general circulattodel ECHAMS5 and different regional climate ma
(WETTREG, STAR, CLM). Further objectives of the jeat are:

- to quantify the future water demand for drinkimgter and irrigation

- to evaluate the supply guarantee of local faeditor public water use (e.g. springs in the Odddwegion)

- to assess the extent of conflicts of groundwatiéization with other kind of land use

- to reveal capabilities and limitations of grourader management to counterbalance the impactrmoatdi change an
groundwater resources.

Results obtained

In the area under investigation, the annual pritiph levels wi remain largely unchanged and relatively indepa
of the climate scenarios, although there will bgeasonal shift to drier summers and to winters gidater levels ¢
precipitation. Mean annual recharge will remainharged until 2050 and fluctigawithin the bandwidth of observ
recharge rates of the past decades. During thendealf of the century mean annual recharge tenthdrease
moderately.

In the case of the drinking water supply, in futwr@mer summers with lower levels of preaibn, the peak waty
demand will increase. As a consequence of declidisgharge of springs during summer months deds#dawate
supply will be threatened and additional supplytesunay be needed. Nonetheless, the mean wateindemilh be
affectal more by demographic development than by climagnge. In agricultural irrigation, the additionahter,
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demand will tend to rise as a result of drier sumsmend prolonged vegetation periods. However, theifcant
dependence of the market on agricultural producist foe taken into consideration in the demand trend

Overall, it is shown that, as a result of climabtarge, there will be no decline in the usage ausflassociated wit
groundwater. Due to the predicted climate trendy @immers andvet winters) periodical changes of extre
groundwater levels are likely to continue and istBnin future. A clear trend towards higher or Ewgroundwate
levels is insignificant; rather, the trend of grdwmater levels will always be dependent on kheal constraints ¢
groundwater management.

Potential impacts of projected climate change otemmanagement and arising conflicts of interesvben competin
groundwater related fields are illustrated in thkofving figure

Exemplary adaptation measures are:

- stabilisation of groundwater levels by artificiakcharge (infiltration)

- optimising water-saving irrigation techniquesi@ation intensity and duration)

- cultivation of heat resistant crops with lesgymtion demand

- redistribuing and dynamic steering of abstraction rates bgmaef the regional water supply network (grounéw
level orientated)

- adapting (dimensioning) and expanding the rediaader supply network

- local installation of wells in residential aréasorder to confine rising groundwater levels dgrimet periods

Success factors

- multi level approach: cooperation between an emwirental agency (HLUG), a regional water supply gany
(Hessenwasser) and an engineering company (BGS Wmwe

- integrated research approach (cross-sectoral)

Indicators used
groundwater recharge rates, groundwater-levelskithg water demand, irrigation demand,

Repeatability and Applicability

- Methodology of hydrologic impact modelling.

The spatially distributed water balance model mappplicable to other regions in order to inveséighe potential
impacts of climate change on groundwater rechamgeotgher water balance components.

- Dealing with uncertainties of modelling results.

A major problem in assessing the potential impéet changing climate on water resources are thertainties
inherent in regional climate projections. The inmpéatation of multi model ensembles produces barttiwiof
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modelling results. For developing adaptation sgigg&one has to take these uncertainties and bdtithanto

consideration.
The experience of assessing and handling unceesismésociated with regional hydrologic impact niodecan be

transferred and exchanged.

Total costs
€ 1 million

Further references
Project-Websitewww.anklig.de
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WG C - adaptation to climate change

Partner | P2 - Hessian Agency for Environment and GeologyUigl)

Promoter | Ministry of Environment of Hessen (HMUELV)

Project 4 - Integrated Climate Protection Programme of HegEe¢KLIM
2012) - Module 1l

Sub-projectSpatially distributed investigations on potential
consequences of climate change for groundwater regtge in
Hessen

Type Technological, economic

Period 2004-2006

Location | Entire area of the State of Hessen

Target - water authorities

- environmental administration
- water management / supply
- agriculture

- forestry

- human settlements

- municipalities

Level Regional

Contact | Mario Hergesell mario.hergesell@hlug.hessen.de

Project description
Within the scope of thintegrated Climate Protection Programme of Hess¢KL(IM 2012) (Module Il) the Hessian
Agency for Environment and Geology has investigatssl effects of climate change on groundwater ngehan
Hessen. Regional climate projections based onehergl circulation model ECHAM4, the IPCC emissioanario B2
and the statistical downscaling method WETTREG (EINKR003) have been used for spatially distributetew
balance modelling HERGESELL and BERTHOLD, 2005)Idhe year 2050.

Results obtained

Groundwater accounts for 95 % of public drinkingtevasupply in HesserThe projected changes in climate ha
significant impact on the groundwater resourcesi@ssen The modelling results reveal that groundwatehaege
increases by about 25 % until 2050, compared todfegence period 1972000. This remarkable increase is due tc
seasonal shift of rainfall occurrendesm the summer to the winter season. In future,tfean groundwater recha
rates will correspond to high recharge rates whielie occurred during wet periods in the past. Hawnelow
groundwater recharge rates may be still possiblmgulonger periods of drought.

Based on the mentioned climate projections Hessenlikely to face any fundamental problems wifgard to wate
supplies, even under changed climatic conditiormwéier, the possibility of regional shortfalls cahbe excluded,
particularly during longer periods of drought. The potgsl alterations in the groundwater balance doonbt affect
the water supply sector. High or low groundwateele cause problems in residential areas, agrieylforestry an
biotopes.

Due to risinggroundwater levels roads may be flooded and seti@irbuildings in urban areas may be damage
flooding or moisture. Extremely high groundwatevdis cause waterlogging in agricultural and fordsiecas. As ja
consequence agriculturally used areasruatrbe cultivated and forests are damaged. Higteemdwater recharge ral
may affect the quality of groundwater due to iniéed nitrate leaching in agricultural areas.

The extreme weather conditions (dry, hot summers ramy winters) cause stress on plants. In thestdesReed,
where agriculture plays a dominant role, the denfandrigation water will significantly rise.

Low groundwater levels during periods of droughtyn@ harmful to groundwatetlependent biotopes and fore
Buildings andaffic infrastructure can be damaged by settleroeatks as a consequence of falling groundwatetd
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during periods of drought. Decentralised water §uppthe mountainous regions may be threatenedubging dry of
springs during the summer season.
In order to cope with the described impacts of atenchange on the groundwater balance it is nagessaevelof
adaptation measures and strategies for a sustaigablindwater management. However, the modellisglte ar¢
based on only one single asion scenario (B2) so that they cannot be regasdetbrecasts. Therefore, furtl
investigations are needed considering other clipeadgections in order to better reflect the entiemdwidth of possibl
future climate scenarios

Success factors
- cross-sectoral approach (as sub-project of thgiated Climate Protection Programme of Hessen, IINK2012)

Indicators used
groundwater recharge rates

Repeatability and Applicability

- Methodology of hydrologic impact modelling.
The spatially distributed water balance model mayapplicable to other regions in order to inveséighe potentia
impacts of climate change on groundwater rechandeother water balance components.

Total costs
Internal administrative costs

Further references
Website of INKLIM 2012 — Module Il final reports:
http://klimawandel.hlug.de/english-information/imkl2012/module-ii-ii-plus/module-ii-reports.html

ENKE, W. (2003): Anwendung eines statistischen Beglisierungsmodells auf das Szenario B2 des ECHAM4
OPYC3 Klima-Simulationslaufes bis 2050 zur Abschéty regionaler Klima&énderungen fur das Bundeslaessen.
Abschlussbericht, Stahnsdorf.

HERGESELL, M., BERTHOLD, G.: Entwicklung eines Regsionsmodells zur Ermittlung
flachendifferenzierter Abflusskomponenten in Hesserch die Regionalisierung des Baseflow
Index (BFI). Jahresbericht 2004 des Hessischenésardtes fir Umwelt und Geologie,

47-66; Wiesbaden 2005
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WG C - adaptation to climate change

Partner | P2 - Hessian Agency for Environment and GeologyUigl)

Promoter | Ministry of Environment of Hessen (HMUELV)

Project 5 - Integrated Climate Protection Programme of Hesd&KLIM
2012) - Module 1l plus

Sub-project:Securing the agricultural production with additional
water demand under altered climate conditions—- measures for |a
sustainable groundwater management as well as reeadations for
the agricultural cultivation in the Hessian Ried

Type Technological, economic

Period 2007-2009

Location Hessian Reed (South Hessen)

Target - water authorities

- environmental administration
- water management / supply
- agriculture

- forestry

- human settlements

- municipalities

Level Regional, local

Contact | Dr. Georg Berthold georg.berthold@hlug.hessen.de

Project description

The climate change projected for Hessen will hawgreat influence on all hydrological parameterstill2050 a
significant increase in the average annual temperais predicted. Likewise distinctive increases wimterly
precipitation as well as a marked decrease in sutympeecipitation are expected. Thus the climatange will have
effects particularly on land intensively used farieultural and horticultural purposes in South st Under the
present climatic conditions in the Hessian Reedeemnomical plant production is already only possitiirough
additional irrigation.

It is assumed that the demand for additional wiatgrown cultures during the summer half-year \witrease due to
the prognosticated climate change. Such a developmeuld involve a pronounced increase in additionater
demand in plant production. The investigation ¢éraltions relating to additional water demand iricadfural cultures
requires the registration of the present irrigatio@thods. Therefore, the current situation of adpucal irrigation in
the Hessian Reed was recorded by a survey.

Results obtained

Rdating to the entire agriculturally used area (3% hectares) in the Hessian Reed the percentageocefssibls
irrigation area is 96 %. The survey revealed dis the cultivation of vegetables, strawberries atfiér garden crops
comprises about a fourth of the agricultural arethe Hessian Reed and lies herewith far abovavbege (& %) of
such cultures in the county.

Referring to the irrigation quantities the inquigvealed that the demand for additional water iret*wears” has
increased from 3.5 million frto 10 million n¥ during the last 15 years. This is equivalent ithincrease of addition
water demand by about 12 fwithin a decade.

On the basis of a continuous time series of thenad climate model WETTREG founded on the A1B scenthe
expected developments of temperature, precipita®well as evaporation from 1960 to 2050 were kited. Thes
data were taken as a basis for the expected deweldpf additional irrigation.

From available climate data such as predipita and potential evaporation first the daily watslances wer
determined by calculating the difference, and thggregated on a monthly basis. The evaluation feddhat for the

11
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months of January, February and March a continyouskeasing positie water balance is to be expected. For
months of April, May, June, July and August the evatalances will become more and more negative rttsvtne
middle of the century.

Referring to the irrigation period (last week in tfda to the beginning of Odber) there will be an excess demand
water for agriculture due to the water balanceimtg increasingly negative in the future. Thisiciefraises th¢
additional water demand per decade by about 19 I/m

As in the Hessian Reed the necessary infrastruéturgrigation is available, a growth of ,intensiwcultures” (e. d.
asparagus, other vegetables and berries) is toectd with further rising water demand, causedHhay climate
change.

Success factors
- cross-sectoral approach (as sub-project of thghated Climate Protection Programme of Hessen, IINK2012)

Indicators used
climatic water balance

Repeatability and Applicability
The methodology of estimating the irrigation demamdier climate change conditions might be appledbl other
regions.

Total costs
Internal administrative costs.

Further references
Website of INKLIM 2012 - Module Il plus final repis: http://klimawandel.hlug.de/english-information/iikk
2012/module-ii-ii-plus/module-ii-plus-reports.html

118



INTERREG IV C-Project on Water Scarcity and Drough t

WG C - adaptation to climate change

Partner | P2 - Hessian Agency for Environment and GeologyUigl)

Promoter | Ministry of Environment of Hessen (HMUELV)

Project 6 - Integrated Climate Protection Programme of HesgRKLIM
2012) - Module Il plus

Sub-project: Possible impacts of climate change on runoff
characteristics of rivers in the Hessian part of tle river Rhine
catchment

Type Technological, economic

Period 2007-2009

Location 7 catchments in Hessen

Target - water authorities,

- environmental administration,
- flood management,

- municipalities

Level Regional

Contact Dr. Gerhard Brahmergerhard.brahmer@hlug.hessen.de

Project description
A study of 7 catchments in Hessen with catchmergssvarying between 500 km? and 27 000 km? wasedaout tQ
quantify the possible impacts of climate changetton hydrological behaviour. Climate data based fen general
circulation model ECHAM5 were downscaled by thetistisal downscaling method WETTREG (SPEKAT et al.,
2006) in order to generate daily point values @pomding to meteorological stations of Germany'tonal
meteorological service (Deutscher Wetterdienst)e Tasulting regional climate projections were pded by the
German environmental protection agency (Umweltbaad#). These data were used to force the conceptteal
balance model LARSIM (LUDWIG and BREMICKER, 2006)gimulate present (1961-1990) and future (20010210
streamflow for the area of the river Rhine catchm&ao the period 2001-2100 three different IPCCgsioin scenarios
(A1B, A2 and B1) were applied. LARSIM allows a pess-based and spatially distributed simulatiorhefrhedium-
scale mainland water cycle.
The model was validated comparing measured streamflith streamflow resulting from simulation wittbgervec
hydrometeorological data. Climate change impactewalated to the differences between simulatezstflow driven
by the WETTREG data for the reference period 198d0land streamflow driven by WETTREG data for teeqd
2001-2100 based on the three different emissionasies. Each simulation consists of ten statistiealisations with a
time series of 20 years per decade. In the follgwnean monthly values of mean discharge, low #ow flood value
were calculated and compared. Extreme values dangiseharge result from a percentile statistic6@® annual flood
values for different 30-year periods.

[72]

Results obtained

Synoptic view over all examined catchments

Annual precipitation amounts do not increase towdng middle of the century, whereas a clear dEptamn toward
increasing precipitation (+ 10 %) during the hydgtal winter half year (i.e. November — April) aactorresponding
decrease during the hydrological summer half yedr %) have been observed. By the end of the cetherglimate
projections reveal winterly increases in precipitatof about + 20 % and summerly decreases of abd@h. Rising
mean annual temperatures of about + 0.9 K towaesniddle of the century and about + 2 K by the efnithe century
indicate also decreasing influence of snow covemyairological processes.
Mean monthly discharge changes to higher valuemgecember to February whereas lower dischargxpgcted
from June to November. This means an intensificatid the existing hydrological regime with winterlyigh
streamflow and summerly low flows. Corpemding to the decrease of discharge in summemtan low flow valug
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which is a common design value concerning surfaaemregulations decreases by about 10 % towaedsitidle of
the century and 15 % up to the end of the centumalf scenarios.
The mean monthly flood values are expected to inerégsabout + 10 % during December to February ufhd
middle of the century and about + 30 % by the ehthe century. Behaviours of extreme floods diffggnificantly,
between the three IPCC emissiatesarios. Highest changes are observed for the #deBario, starting with ¢
increase in flood values in the middle of the centwith an amount of + 20 %. Lower increased flo@dues ar¢
obtained for the B1 scenario but starting 30 year$ier than in case of the A1B scenario.
In order to provide “climate change factors” fossm flood values for the period from now to theary8050 it seem
to be appropriate to consider also results frompingéod from 2050 to 2080 because of the high fditia in floods
caused by various possible emission scenariodiolild be pointed out that changes in peak flowcarige unsurg
because of multiple causes (modelled daily valuggertain extreme rainfall data from the climatedeloand
downscaling method, high influence of the highescértain) peak flow value of the time series).

D

Success factors
- cross-sectoral approach (as sub-project of thgdated Climate Protection Programme of Hessen, IINK2012).

Indicators used
Mean monthly values of mean discharge, low flow #ood values, and extreme values on peak
discharge.

Repeatability and Applicability

Using a process chain with results of a global apheric model to run a regional atmospheric moddl| @sing this

hydrometeorological scenario-input to drive a regichydrological model to analyse the consequefaeshanges i
streamflow and water budget. Methodology is repliean other regions as well as for other or ralim@mospheri
scenarios.

Total costs
Internal administrative costs

Further references
Website of INKLIM 2012 - Module Il plus final repisr.
http://klimawandel.hlug.de/english-information/imkl2012/module-ii-ii-plus/module-ii-plus-reportschit

LUDWIG, K. and M. BREMICKER (2006): The Water BatanModel LARSIM — Design, Content and Applicatio
Freiburger Schriften zur Hydrologie, Universitaefurg i.Br., 2006.

SPEKAT, A., ENKE, W., KREIENKAMP, F. (2007): Neusavitklung von regional hoch aufgelosten Wetterlagjen
Deutschland und Bereitstellung regionaler Klimaszers auf der Basis von globalen Klimasimulatiomeit dem

Regionalisierungsmodell WETTREG auf der Basis vimbalen Klimasimulationen mit ECHAM5/MPI-OM T63L31

2010 bis 2100 fur die SRES-Szenarios B1l, A1B und. A&hdbericht im Rahmen des Forschungs-

O =2V

1%

ns.

und

Entwicklungsvorhabens “Klimaauswirkungen und Anpagen in Deutschland — Phase | Erstellung regéynal

Klimaszenarios fur Deutschland” des Umweltbundesantt49 S.
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WG C - adaptation to climate change

Partner | P2 - Hessian Agency for Environment and GeologyUigl)

Promoter Ministry of Environment of Hessen

Project 7 - Integrated Climate Protection Programme of Heg¢Be¢KLIM
2012) - Module 1l

Sub-projectPossible impacts of climate change on runoff
characteristics of rivers in Hessen based on the E{AM4/B2
projection

Type Technological, economic

Period 2004-2006

Location 9 catchments in Hessen

Target - water authorities,

- environmental administration,
- flood management,

- municipalities

Level Regional

Contact Dr. Gerhard Brahmergerhard.brahmer@hlug.hessen.de

Project description
A study of 9 catchments in Hessen with catchmergssivarying between 1200 km2 and 5300 km? wasechoiit ta
quantify the possible impacts of climate changetton hydrological behaviour. Climate data based fen general
circulation model ECHAM4- OPYC3 were downscaledthg statistical downscaling method WETTREG (ENKE,
2003) in order to generate daily point values @pomding to meteorological stations of Germany'tonal
meteorological service (Deutscher Wetterdienstesehdata were used to force the conceptual watande mode
LARSIM (LUDWIG and BREMICKER, 2006) to simulate thpresent (1981-2000) and future (2011-2050)
stream flow for catchments in Hessen.

For the period 2011-2050 the IPCC emission scer®iovas applied. LARSIM allows a process-based spadialy
distributed simulation of the medium-scale mainlamdter cycle. The model was validated comparing suiesl
stream flow with stream flow resulting from a simibn with observed hydro-meteorological data. @ienchange
impacts were related to the differences betweenlaied stream flow driven by the WETTREG data fa teference
period 1981-2000 and stream flow driven by WETTRd#®a for the period 2011-2050 based on the emissienaric
B2. Each simulation consists of ten statisticalisations with a time series of 20 years per decadéhe following,
mean monthly values of mean discharge, low flow @moual floods were calculated and compared.

Results obtained
Annual precipitation amounts increase only slightiiereas a clear disproportion towards increagiegipitation (+ §
%) during the hydrological winter half-year (i.e.odémber — April) and a corresponding decrease dutire
hydrological summer half-year (-8 %) have been nlesk Rising mean annual temperatures of betwek K and +
1.8 K in the decades from 2011 to 2050 comparatdaeference period indicate also a decreasimgein€ée of snoy
cover on hydrological processes.

In general a clear intensification of the existmglrological regime with winterly high streafow and summerly loy
flows can be expected. The changes in peak flowgalte unsure, extreme values for regional pregfioih from the
meteorological model as well as some other pointshe whole modelling chain are responsible fos thoint.
Concerning the extent of changes in the hydrolddiehaviour, two regions in Hessen can be separated

- Rivers in the southern and central part of Hessgw increasing discharge values. In the wintér year discharg
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increases between 10 and 18 %, whereas a decrgabelt 15 % occurs during the summer lyalir. Also statistice
low-flow values decrease in this order of magnitusterm runoff values show bigger variations withicrease up to
30 % in the mean monthly storm runoff from DecembefFelyuary, about 15 % in mean yearly floods and abOU¥
for extreme floods.

- The catchments in the north/northeast of Heskew for all mean and low-flow values decreasingigalwith —15 tp
—20 % for the mean yearly discharge, —25 to —-5@@&thte summer half-year and about —10 % for theewxihalfyear.
Extreme floods increase only slightly (+ 5%) insthiegion with relatively drier conditions comparedthe othe
regions in Hessen.

The combination of one global meteorological madigh one emisgin scenario results in a possible projection o
future behaviour of rivers in Hesselt is clear that more combinations of meteoratagjimodels and emissi
scenarios have to be examined to get quality-basedlts for implementations of climate cige adaptations
hydrological practice.

Success factors
- cross-sectoral approach (as sub-project of thghated Climate Protection Programme of Hessen, IINK2012)

Indicators used
mean monthly values of mean discharge, low flod #ood values

Repeatability and Applicability
Using a process chain with results of a global apheric model to run a regional atmospheric moddl @sing this
hydro-meteorological scenario-input to drive a oegil hydrological model to analyse the consequefwreshanges i
stream flow and water budget. Methodology is regtlle in other regions as well as for other or edimtmospheri
scenarios.

O -

Total costs
Internal administrative costs

Further references
Website of INKLIM 2012 - Module 1l final reports:
http://klimawandel.hlug.de/english-information/imkt2012/module-ii-ii-plus/module-ii-reports.html

ENKE, W. (2003): Anwendung eines statistischen Beglisierungsmodells auf das Szenario B2 des ECHAM4
OPYC3 Klima-Simulationslaufes bis 2050 zur Abschéty regionaler Klimaénderungen fiir das Bundeslaessen.
Abschlussbericht, Stahnsdorf.

LUDWIG, K. and M. BREMICKER (2006): The Water Bat@Model LARSIM — Design, Content and Applications.
Freiburger Schriften zur Hydrologie, Universitéaeiburg i.Br., 2006.
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WG C- adaptation to climate change LIFE project:

Partner - Cemagref Centre National du Machinisme Agricole, du o
Génie Rural, des Eaux et des Foréts (France). ‘—

- Tauste CGE S.L. !‘

- Servicios Integrales del Maestrazgo S.L. © 5o nen ae

- Tastavins CGE

Partners:
Promoter Sodemasa (Dpto. Medio Ambiente del Gobierno dgdna
Project 8 - Environmentally-friendly management of swine wastéased
on innovative technology: A demonstration project et in Co-financer:
Aragoén (Spain).
Type Demonstrative project: environmental, economicjaand
technological.
Period October 2006- March 2011
Location County of Maestrazgo, Tauste and Pefiarroya deviastgAragon,
Spain).
Target Water authority, regional government, farmers as$ions.
Level Regional
Contact Arturo Daudén gdauden@sodemasa.com

Marta Teresaniteresa@sodemasa.com
Christian Sieglerdsiegler@sodemasa.cpm

Project description

The pig production is one of the sectors with legbnomic and social relevance in the rural sedtéragon. With the
aim of guarantying its sustainability and avoidthg negative environmental and social impact cabyeah incorrect
slurry management, the Environmental Departmeti®iGovernment of Aragon has started several &eswvith the
main objective of reducing its polluting potentiatioritizing valorisation.

ES-WAMAR is a large-scale European demonstratiajefet on handling swine waste promoted by SODEMAB&,
Society for Environmental Development in Aragond approved by the European Union within the franmévwas the
Life-Environmental Programme.

The purpose of the project is to demonstrate tasilbdity and sustainability of the correct envinoental manageme
of swine waste, in accordance with local circumstsn thereby helping to mimise its impacts on the environm¢
(water, soil and atmosphere) in compliance with IfPleC Directive. The outcomes obtained are traresfleto other
areas with similar problems, both in Spain als&umope.

The project is achieved by the development of segirated system based on the increase in nuteeptling througk
the valorisation or treatment of the pig manurevighes respond to a wide range of different regiatanarios. Thi
approach has been applied to three selected stadyg e Aragon (Spain), all of them with the sanigal problem, the
high production of liquid manure, but with diffetdocal conditions: Tauste (sufficient local landargeted spreading
to meet local crop needs) — Maestrazgo (insufficiecal land but option of transport to farmlandriearby regions)

D=

and Pefarroya (insufficient local land — requiremenf treatment to remove nutrient excesses

(Nitrification/Denitrification biological treatmehtThe demonstration scheme in each case is apgiadealistic and
credible farm and local scale.

Results obtained
(quantitative/qualitative — measurable)

Creation of three swine waste management entesp{®&/MEs) which are in charge of the manageme
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the slurry in the area by means of the Best Avlglabchniques (BAT) (in compliance with the IPPC).

Increase of the land spread surface improving fk&iloslition of the nitrogen load of pig farms withe
consequent diffuse pollution reduction (Tauste lslagistrazgo) increasing the water quality.

Reduction of thenitrogen load by means of a biological treatmdanpin areas with insufficient land surfe
to valorise the total amount of slurry as orgaeitilizer (Pefarroya de Tastavins) avoiding watdhytion.

Improvement of the sustainability of the livestcsector from an environmental, economic and $qaant of
view.

Transferability of the results to other areas withAiragdn (with the construction of 4 new slurryatraent
plants combining Nitrification/Denitrification antliogas process) and out of the region (participaiiu
Congress, workshops, seminars).

Success factors
(which element/s led to the success of the project)
- Direct participation of the main actors involved the slurry management (farmers, local authori

technician).
Cooperation and willingness among the differendiacinvolved.
Implementation of a collective management schemiehwbermits acquisition of better equipments, reiduc
of economic costs and general awareness, theralforeing the sustainability of the sector.
Dissemination works carried out in the three ar@ad the exchange of the know-how acquired withim
project with farmers and technicians of other are&pain and Europe with similar environmentaljpems.

Indicators used
(related to success factors)
- Number of pig and land farmers involved.
Swine manure volume managed every year with thesBATmeans of the SWMEs.
Evolution of the water quality in a monitoring netk established in the three pilot areas focusedhe
nitrates concentration trend.
Evolution of the composition of soil in a monitagimetwork established in the three pilot areas

Number of disseminations actions.

Repeatability & Applicability

(why and how this experience is replicable in ott@ntexts)
The fact that the slurry problem is approached gfobal way, represented in the 3 different repnese/e scenarios
allows the proposed models of management to bertalpe to other geographic zones with the samel@ndtic, with
the added value of having already evaluated itscdffeness. The different situations covered byphaect are
mirror of all the possible circumstances that canfdund in other geographical areas put under dneesintensiv
livestock activity, at local, national or Europdanel.

Currently, results already obtained in the projete led to the building of 4 new slurry treatmplants in surplu
areas of Aragon region. These areas will followgame scheme of collective management with thetitatien of new
SWMEs.

Total costs

Total budget: 7.135.375 €

LIFE+ programme contribution: 2564163 €
Aragon Government co-financer: 600.000 €

ties,

th
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Further references
(websites, publications, etc.)
www.life-eswamar.eu
www.sodemasa.com

www.cemagref.fr
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WG C- adaptation to climate change

Partner Environment Park S.P.A., Scientific and Technoldegek for
the Environment, Europe, Innovationa and Develofr(tei),
Directorate-General of Environmental Quality and&¥af the
Government of La Rioja, Montesnegros Irrigators Gamity,
San Valero Foundation

Promoter |San Valero Foundation

Project 9 - Project for Optimisation of Water & Emissions
Reduction
Type Technological

Period 2010- 2013

Location  Aragon

Target Water authority, municipalities, farmers associadiccivil society.

Level European

Contact mlifeijoo@sodemasa.com

Nieves Zubalez [nzubalez@svalero.es]
Alicia Sdnchez [asanchez@sodemasa.com]

Project description

Objective: Optimisation of Water & Emissions Redlotct

The LIFEO8 POWER project implies a qualitative apdhntitative leap with regard to the objectivesttad former
project on which it is based; the LIFEO3 OPTIMIZAGUproject was centred on thefficient water manageme
exclusively. LIFE0O8 POWER introduces a second camepbto interact on the “water-energy binomial’tba basis o
the “energy bill when moving water”. In this sene project seeks:

a) On the one hand, to improve the hydrwisgs of the former experience already demonsirate the forme
OPTIMIZAGUA project through the application of atidhal monitoring devices, such as the early leetlection with
probes in soil in various deeps or of the watessuee degrees, as well as the use of new methoctdolate the
hydric needs according to the phenologic cycle gral climate conditions contrasted to the “conéliflooding”
estimations the current irrigation modalities aasdx on, usually over dimensioned.

b) On the other hand, and as a greater differeal@ahent in comparison to the former project, tamdnstration an
quantifying of the potential energy savings deriyiemn both, the efficient water management andgheeration o
models to scale through renewable energy-basedcete\dapplied to water pumping systems and the subgg
quantifying of the reduction of emissions to theasphere are sought.
Considering the aforementioned, the quantifyinghefenvironmental benefits, taking as a basis ieeamd applicatio
of the available technologies and the technologgesl in the area, the estimation is 12% water gaadditional to th
results obtained by the OPTIMIZAGUA project as aqsence of the technological arguments afore enguiaand

saving percentage higher than 60% of the petrolderived fuels consumption by the double way of:efficient
management of hydric resources complemented withntiplementation of renewable energy to the pumplenjces
(and not only to the monitoring devices as in thgecof the former OPTIMIZAGUA project).
One of the secondary results identified by the abmentioned project was the possibility of obtagniigh energ)
savings associated to an efficient use of waterthadstrategic opportunity of assessing, througtew project, th
potential of reducing greenhouse gasses emissipirscbrporating lessons learnt in good water goaece and the
reinforcement through the incorporation of renewadergies-based applications to irrigation managesystems.
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Results obtained

(quantitative/qualitative — measurable)

Regarding the potential environmental impacts ealliéevel, following environmental benefits compate the curren
starting state will be identified. They will be dusively based on the two pilot actions of experitaiion foresee
with demonstrative purposes:

- Water saving over 100.000 m3 in the area encldgedhe experimentation (percentage higher than @@%he
average saving).

- Fossil fuel saving used for energy generatiorr &0, in its components of diesel and other fossilsfaad electri
power of the mains; with an accumulated value eajaivt to 100 toe/year.

- Over 200 tons GHG emissions reduction during temahstrative action; and 2012 tones emissions teduby
2012 as symbolic milestone; fruit of the formalisatioh adhesions to “Good Water Governance” policiesl0
Irrigation communities, 10 regions and 10 EU cities

- Implementation of applications based on renewabbrgies for demonstrative purposes.

- Changeof the municipal regulation to make easier theiritimplementation of efficient technologies an@rgies
favourable for urban planning.

- Exemplary labour by the local public authority dbgh the application of efficient technologies foydric
managenent and reduction of emissions to the atmosphemeugh a double way of energy efficiency and
implementation of renewable energies.

- Direct sensibilization of more than 50.000 peapie key actors.

Success factors

(which element/s led to the success of the project)
Applicability
Cooperation between partners

Indicators used

(related to success factors)
Water saving in the area enclosed for the expetiatien
Fossil fuel saving used for energy generation
Implementation of applications based on renewatgges

Repeatability & Applicability

(why and how this experience is replicable in ottamtexts)
The measures can be applied in regions in whictetlsea distinct wet and dry season and where enoblwith 3
seasonal water.

Total costs
PROJECT 1.421.327 € (SODEMASA 230.321 €)

Further references

(websites, publications, etc.)

http://www.lifepowerproject.eu/default.asp
-ABC.esThe EU chooses Aragon to develop a managementgpifct (5-3-2010)
-ADN.esThe EU chooses Aragon to develop a pilot projeeffiicient water management (5-3-2010)
-AragonDigital Aragon will be a model in efficient water manageirfen Europe (5-3-2010)
-Aragon Pres#iragon will be a model for efficient managementEurope (5-3-2010)
-EFE The EU chooses Aragon to develop a pilot projeeffiicient water management (5-3-2010)
-EuropaPress.esThe EU chooses Aragon to develop a pilot projedfiitient water management and gas emiss
reduction. (5-3-2010)
-Diario de Teruel The EU chooses Aragon for a project in water mamege (6-3-2010)

Heraldo de Aragén The EU chooses Aragon as a model in water manag€6@d2010)
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WG C- adaptation to climate change Co-financer:

Partner P3- Ministry for Environment of the Government agon

Promoter Dpto. Medio Ambiente del Gobierno de Aragén

Project 10 - The Aragonese Climate Change and Clean Energies
Strategy (EACCEL)Mitigation-Adaptation-Climate Change

Type Demonstrative project: environmental, economicjaand
technological.

Period 2008-2012

Location ARAGON

Target civil society, stakeholders, university researtifs

Level Regional

Contact dgcalidadycambioclimatico@aragon.es

Project description
Objective: Promote research into responsible wates

The Aragonese Climate Change and Clean Energiate&yr (EACCEL) 2008-2010-2025 Horizon, endeavool
be the reference document for all of Aragoneseespciegarding the objectives and action lines os shbject
The aim objective in water resources is: Incredfsgency in water uses.

st

Results obtained
(quantitative/qualitative — measurable)

1,3 million tonsGEI emissions reduction at the end 2008-2012

Success factors
(which element/s led to the success of the project)

Contributing to compliance with our national antemational commitments to reduce GHG emissions in

Aragon.

Being the benchmark for the preparation and dewvedmp of plans and specific actions by pu
administrations and entities in the Autonomous Cemity of Aragon.

The Strategy provides a diagnosis to the sect@mdaement objectives, and recommended actions. li

blic

Nes

Indicators used
(related to success factors)

Diagnosis for the hydric resources

Repeatability & Applicability
(why and how this experience is replicable in ott@mtexts)

We believe that this experience could be replicablé implemented in other regions as in Aragoad turned t
be a successful tool in order to reach achieveslgoarticipation.

O
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Total costs
FEDER contribution: 3.2M €
Aragon Government co-financer: 3.2M €

Further references
http://portal.aragon.es/portal/page/portal/ MEDIOANIBNTE/cclimatico/EACCEL
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WG C - adaptation to climate change

Partner | P3 - Ministry for Environment of the GovernmentAraigon

Promoter |Dept. of Agriculture of the Government of Aragon

Project 11 - Inclusion of guidance on the climatet@ange in the watering
community office

Type Adaptation

Period 2008-2012

Location |Aragon

Target Farmers

Level Regional

Contact | Dept. of the Agriculture of the Government of Arago
mfeijoo@aragon.es

Project description

Objective: Water saving in the agricultural sector.
Water saving in the agricultural sector.

Creation of a platform that offers farmers dailggemendations for watering according to the agwital and climats
conditions. With it, they will be given a tool tptimise the use of a scarce asset, such as water.
These benefits in matters of adaptation of agticeltto probable conditions of low rainfall are jeih by the
information which is offered on the portal abows thenefits of the energy audits on watering undessure as well &
on other techniques to achieve a more efficientfiseater.

Results obtained
N.A. will have an evaluation at the end of peridd@8-2012)

Keys to success

Applicability

Direct participation of the main actors involvedrthers, local authorities, technician).
Implementation of a collective management wateesth

Indicators used
Water saving
Evolution of the water quality in a monitoring nek.

Repeatability and Applicability
It is full open to be applied in other regional sagos

Total Cost
€1,439,000

Other references
http://portal.aragon.es/portal/page/portal/MEDIOAMBITE/cclimatico/EACCEL/Plan/plan_accion.pdf
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WG C - adaptation to climate change

Partner P6- ARPA Emilia-Romagna, Hydro-meteo-climate Sezvic

Promoter ARPA Emilia-Romagna, Hydro-meteo-climate Service

Project 12 -Local climate change scenarios and impacts

Type Technological

Period Starting activity since 2002

Location Italy

Target stakeholders, municipalities, regional governments

Level Regional

Contact Tomozeiu Rodica - rtomozeiu@arpa.emr.it

Project description :

Construction of the climate change scenarios atl sasolution (station scale) through statisticalahscaling
techniques .

To identify the more robust downscaling techniqné & apply it in order to provide reliable andydle future
scenarios of temperature and precipitation- exteeamel mean values. The studied are was mainly otieekh
Italy, but some analysis was also made for cagtysiver the Italian Penisola. The scenarios araded on the
period 2021-2050 and 2071-2099.

Figure 1 shows the modelling scheme developedderdio produce climate change scenarios througdistatal
downscaling techniques. The future projections @dé used then as input in the impact model inrastudy
the influence of climate change signal in differapplication.

Figure 1 Modelling scheme for climate change prifats.

Figure 2 presents one example of climate changegtions at Bologna stations ( Northern Italy) summel
maximum temperature obtained through statisticalrealing techniques applied to the predictorsveerfrom
the ENSEMBLES global climate adels, A1B scenario. The Ensemble Mean has beeated from th
projections derived from the following atmosphem=an coupled general circulation models(AOGCM)BE
(EGMAM models with 2 runs), METO-HC(METOHC modeldNGV-CMCC (SINTEX-G model) and IPS
Global Climate Modeling Group (IPSL model). The mhas are computed respect to 1961-1990 periodoAsl
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be noted, an increase in max temperature is peglefdr both periods, more intense for the end oftwy (
around 4°C).

06 Kiwifruit irrigation water need
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Figure 2 Climate change projections of summeigure 3 Kiwifruit irrigation water need for the
maximum temperature at Bologna station for theriod 2021-2050 respect to 1961-1990 , scenario
period 2021-2050 and 2071-2099. AlB

The PDF of present climate is also reported (1961-

1990 green line).

In the case in which daily data are required asitirgn impact model, seasonal signals of temperatuage
precipitation could been used as input to a weajkaerator (Richardson et al. 1984) in order nouate daily
data at each grid point. In Faenza area, situategtid Northern lItaly, the water demand of kiwifrbias been
estimated by means of Criteria water balance mdgure 3), using observed data for the periodl12@09 and
A1B scenario projected data for the period 20216205

Results obtained
Future climate projections of climate indices amgp@acts on agriculture presented as maps, plots.

Success factors
Development of the statistical techniques for senatale, very useful for the impact studies

Indicators used
End users applied the climate scenarios in the e¢trgtadies very usefully and effectively

Repeatability & Applicability

The methods could be applied to different areawder to produce climatehange scenarios at local scale. L
time series of observed temperature and precipitdtr the studied area, are required in orderdalyce future
projections. The scenarios could be produce fornmeead extreme temperature and precipitation atosed
level, for different period and in the framework different emission scenarios ( e.g. A1B, A2, B1.The
seasonal projections could be used as input in hioghacts in order to study the impact of climakeuege fron

the studied area on different sector of activitymitar experience has been done in the framework of

AGROSCENARI projectlittp://www.agroscenari.it/

Total costs
35000/year

Further references

(websites, publications, etc.)
http://www.cru.uea.ac.uk/projects/stardex/
http://ensembles-eu.metoffice.com/
http://www.agroscenari.it/

Tomozeiu R., Cacciamani C., Pavan V., Morgilloalsd Busuioc A., 2007. Climate change scenariostidiace
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temperature in Emilia-Romagna (ltaly) obtained gs#tatistical downscaling models. Theoretical apgled
Climatology, 90, 25-47

Tomei F, Antolini G, Tomozeiu R., Pavan V., ¥ill@ and Marletto V. (2010). Analysis of precigita in Emilia-
Romagna (ltaly) and impacts of climate change siesaProceedings of the international workshop on
Statistics in hydrology Working Group (STAHY-W@primina. 23-25 May 2010
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WG C - adaptation to climate change

Partner  P6 - ARPA Emilia-Romagna, Servizio Hydro-meteo-aimService

Promoter ARPA Emilia-Romagna, Servizio Hydro-meteo-climatnsce

Project 13 - MODMET-2

Type Technological

Period Since 2006

Location | Italy

Target Civil Protection agencies, local water managematurities, Pubblic
health agencies, National Civil Protection Agency

Level National

Contact | Valentina Pavanvpavan@arpa.emr.it

Project description
The project is aimed at giving technological supperdecision making processes within the NatidDiall Protection
Agency related to water management (with particaliention to potable water and water for agricaltwse)
mitigation of heat-wave impacts on population Headtn energy production (avoidance of black-out andeneral
energy shortage) and on environment (forest fisds kand slides). The technological support cdesisthe productio
of an ensemble of calibrated seasonal climate giieds over Italy.

=)

Results obtained
During the present project there have been an imepnent in the mitigation of heat wave impacts ahdirought
impacts. The various institutes responsible of watenagement have been invited to participate tiogheal meeting
aimed at coordinating their activities so as taugdthe impacts of extreme climate events on ptipunland industrig
activities. Monitoring of water resources at nasiblevel has been improved.

Success factors
During the heat wave and drought of summer of 20@re was no major black-out occurrence, in gengodble
water was always supplied and the damages to #griewvere limited.

Indicators used
Evaluation of impacts of extreme climate eventpopulation, environment and production.

Repeatability and Applicability

The proposed method for calibration of multi-modehsonal ensemble predictions can be applicabdnyoloca
region provided that the following main conditicen® satisfied: availability of state-of-the-art cgieonal multimodel
seasonal ensemble prediction large-scale produnts-series extending to at least 20 years and availabil quality
controlled climatological data for the period caeiby seasonal predictions. Finally, the calibrapoocedure requires
also the existence of a statistically significaotrelation between larggzale interannual variability and local clim
variability. In the absence of pre-existing litena studies on this issue, the design of the caldor scheme requires
preliminary predictability studies in order to avate the feasibility of the application.

Total costs

Further references

SPIT-SPIA Special Project interim reports:

http://www.ecmwif.int/about/special_projects/renevizdl10-2012/ltaly Pavan_ -SP-ITSPIA.pdf
http://www.ecmwf.int/about/special_projects/interiaports 2009/Italy Pavan SP_SPITSPIA progressriréii®)9.

pdf
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Fig.1 Scheme of modeling and output

Multi-model ensemble Quiality controlled climate
Iargg-spale seasonal observational data
prediction:

Y ¢

Calibrated probabilistic
seasonal predictions

Time series of box plot
probabilistic predictions
and related probabilistic
skill scores.

Ex:

MAM normalized
precipitation anomaly

Probability of positive
climate indices anomalies

Ex:
Prob( T,,,, 2003 > 50°p 1971-2000)

Tercile probability predictions
over selected regions

Ex:
SON 2006 Teq prediction

Clima BS=0.25
MOS BS=0.16; BSS=0.37; COR=0.89

P(x<15p) | P(x<33p) | P(33p<x |P(x>66p)
<66p)

0.15 0.27 0.12 0.61

0.12 0.30 0.18 0.52

0.15 0.24 0.27 0.48
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WG C - adaptation to climate change

Partner P9 - REC

Promoter | Regional Environmental Center for Central and Easteurope,
Climate Change and Clean Energy Topic Area

Project 14 - “Enhance regional SEE cooperation inhe field of climate
policy”, Impact of climate change to the hydro-enegy sector and
adaptation response measures in Albania

Type Technological, promoting climate policy

Period 2006/2007

Location |ALBANIA Catchment area of Mati River

Target National Government, decision/ policy makers in iggesector

Level National

Contact | Besim Islami bislami@icc-al.org

Project description
Objective of the project: Analyzing impact of clitmachange on electricity production by hydro powknts (for the
watershed of Mati River and Fani River ).

The project reviewed existing information that teléo climate vulnerability in energy sector foadise Mati River

Cascade , then identified relevant forms of adapiah power sector focus in the impact of climateange on Mati

River Cascade. Current climate vulnerability inrgyavas assessed through:
Analysis of impact of climate variability and exties, hazards in the area of Mati River Cascade
Establishing a power baseline

Results obtained
Impact of expected climate changes in power sefttonsed in Mati River Cascade was assessed; tediday
measures for energy sector were elaborates through:

Establishing the criteria to evaluate the adaptati@asures

Assessing the adaptation measures for power squtiorjty measures, barriers
Conclusion of the study is thalimate change impact will have a reduction generagffect in all existing an
new hydro power plants of Albania. Total impactlwi in reduction of 660 GWh (year 2030) or 10-1@Ptotal
hydro generation in that year. In order to meet tfemand capacity of thermal power plant need tmbeease
up to 700 GWh, which is equivalent of 120 MW. Byctdating the cost of meeting this demand there meed o
13-60 MEURO (from the year 2008-2030).

Success factors
Support by the relevant ministry in Albania, exestlcooperation on national level with differergtitutions providing
with required data

Indicators used

Electricity production from existing and new hygrower plants of Albania

Electricity production from new thermal plants dbania

Cost of supply for meeting electricity demandesuit of climate change effects in hydro power fdan

Repeatability and Applicability
The project can be repeated in all rivers with teieity production from hydropower.

Total costs
N.A.

1S5
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Further references
N.A.
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WG C - adaptation to climate change

Partner P9 - REC

Promoter Regional Environmental Center for Central and Easteurope,
Climate Change and Clean Energy Topic Area

Project 15 - “Enhance regional SEE cooperation intte field of climate
policy”, Adaptation to climate change in urban area in Turkey

Type Communication, climate policy (adaptation policggsmeasures)

Period 2006/2007

Location Regions included:

West (Aegean Region and Marmara Region), Eastydiint) Euphrates
and Tigris Basin), South (Mediterranean Coast) tiN(Black Sea
Coast), Central Anatolia

Target
National, regional and local governments, Staterbiylit Works,
State Planning Organization

Level National

Contact | Zsuzsa lvanyi zivanyi@rec.org

Project description

Impact assessment of climate change for the wapglg in some selected Turkish municipalities.
A comprehensive analyses and study was undertaksmpiport the climate change adaptation stratedyrtimn Water
Use in Turkey.

Based on the existing climate change predictiord \annerability assessments, the most vulnerabéasamwerg
identified. The study evaluated the potential intpaof climate change, identified and assessedattaptation
measures in the Urban Water Use in Turkey.

Results obtained

Conclusions and recommendations:

Urban water management in Turkey is very vulner&bkbe climate change due to the increasing upogulation an
decreasing water resources, thus urgent adaptitategies and actions are crucial and urgent.

So far, little attention has been given to deveigppolicies and determining the strategic diredifor adaptation i
the water sector. Adjusting existing policies atmhping approaches in the various sectors is drtmidghe adaptatio
to climate change.

It is essential for the local governments and mublithorities to initiate sustained strategies antion plans t
mobilize non-conventional water resources througpr@priate management structures, policies, lameeritives an
technical measures in the soonest.

There is a role for adaptation at all levels ofiglborganization, from national and local governiseto the privats
sector, civil society and individuals and household

Urban water management shall be taken into coregiderin the broad concept of integrated water gamaent and
National Integrated Strategy for Adaptation shdwéddeveloped.

Strategic actions can be recommended as; i) devaopof local level-adaptation plans by municipedif ii) data
management and access to information,. iii) intetieas such as measures and in accordance witbdhkeadaptatio
plans, iv) public awareness raising.

1S5
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Success factors
Multi-stakeholder approach, involving differentlstholder groups

Indicators used
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Water consumption

Sectoral water usage

Precipitation, water budget

Water Levels of Urban Water Reservoirs

Loss of Precipitation and Loss of Volume of Stovéatker

Repeatability and Applicability
The project can be repeated for urban areas where ts concern for climate change related waseiess.

Total costs
NA

Further references
NA
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WG C - adaptation to climate change

Partner P9 - REC

Promoter Regional Environmental Center (REC)

Project 16 - Green and Blue Space Adaptation for Uran Areas and Eco
Towns (GRaBS)

Type Adaptation strategies, decision- and policy making,
communication

Period September 2008 - September 2011

Location 8 EU Ms: Austria, Greece, Italy, Lithuania, Netlaeds, Slovakia,
Sweden, UK

Partners: Town and Country Planning AssociationRAChe lead),
University of Manchester, the City District Geuzelds/Slotermeer
(Amsterdam), the London Borough of Sutton and Samgiton City
Council Province of Genova, Etnambiente, the Unsitye of Catania
(Italy), the City of Malmo (Sweden), the Municipglof Kalamaria
(Greece), the Regional Environmental Centre fortéand Eastern
Europe, Country Office Slovakia (Slovakia), the Bobast England
Development Agency (SEEDA), the Region of Styriaigtia) and
CORPI (Lithuania)

Target Local and regional authorities in 14 EU countries

Level International, national, regional, local

=

Contact  Zuzana Hudekova, REC Country Office, Slovakiac@changenet.s

Project description
The Green and Blue Space Adaptation for Urban AaeasEco Towns (GRaBS) project funded by Interr€gins to
improve the regional decision and policy makinggess in relation to the planning and developmentesf ano
existing urban areas in eight EU member stateshén dontext of climate change. Atmospheric carbaoxide
concentrations are now at their highest for 3 omilliyears and as a result urban areas are vulnet@hblapacts
including increased temperatures and flooding. &wli spatial planning and urban design can prosilations tc
reduce vulnerability and risk. Green infrastructinaduding gardens, parks, productive landscapesrgcorridors and
green roofs and walls and blue infrastructure sagctvater bodies, rivers, streams, floodplains aistbgable drainage
systems, play a vital role in creating climatelrest development, a role, which is currently naffisiently recognised
and utilised and lacks integration in main stredammping.

The project involves 14 partners drawn from eight EBember states representing a broad spectrumtboriies,
climate change challenges and with varying degoéeslated strategic policy and expeiien The project facilitate
the much needed exchange of knowledge and expermt the actual transfer of good practice on ¢énchange
adaptation strategies to local and regional auiberiln addition a climate change vulnerabilitydarsk assessemt
tool will be produced through this interregionallaboration. Through stakeholder and community gegaent, as
well as the development of regional policy netwopartners will produce High Level Policy Statenseahd Climate
Change Adaptation Action Plans to ensure climatgieat future development in their regions. Irstprocess, partners
will take part in thematic seminars, study visaad a mentoring programme as well as apply theatirassessme
tool in their own locality.

Results obtained

A key outcome of GRaBS will be a udeendly and easily transferable and replicablatsgic planning methodolo
together with a vulnerability and risk assessmeat available to all European regional and locahiuipalities. The
project will also delive database of good practce case studies to showdasgelchange adaptation approaches, w
particular emphasis on those relating to green ldod infrastructureand Expert Papers for dissemination throughout
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Europe. By advancing the kwtedge and expertise of partner staff, decisionkerg politicians and communitie
regional and local municipalities will be able take a more informed and strategic response indghtext of climate
change adaptation. In the long term, communitielf netduce their vulnerability to the environmentahcial anc
economic damage related to climate change impachsding extreme temperature increases and floddicigents.

)

Success factors

Factors influencing the success of the developmedtimplementation of adaptation responses indlueléollowing:
- Collaboration with external stakeholders

- Strong leadership or championship

- Access to funding

- Awareness levels within the organisation

- Outsourcing research and other actions

- Human resources and skills

- Public awareness and engagement

- Quality and availability of information and data

- Position of adaptation on the list of priorities

- Development of local regulations and policies.

It is also necessary to monitor the impact of tthepdation strategies in order to assess theirtefégess, provide
adjustments and ensure learning from the process.

Indicators used
N/A

Repeatability and Applicability

As the project facilitates the exchange of knowedgd experience and the actual transfer of goactipe on climate
change adaptation strategies to local and regautabrities, inlcuding a database of case studishdwcase climate
change adaptation approaches, with a particulahagsip on those relating to green and blue infrestra, it is
possible to learn from these, repeat and applyethdapted to own conditions.

Total costs
N/A

Further references

Project websitehttp://www.grabs-eu.org/

Database of good practicketdp://www.grabs-eu.org/membersArea/files/DatabBsel no_hyperlinks.pdf
Website for REC CO Slovakisuww.rec.sk
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WG C - adaptation to climate change

Partner P9 - REC

Promoter Regional Environmental Center for Central and Eadieirope

Project 17 - Impact of Climate Change for Food Productionn Western
Balkan region Project

Type policy support

Period April 2010- April 2011

Location Western Balkan countries, namely Albania, Bosnidldarzegovina,
Croatia, Macedonia, Montenegro and Serbia.

Target Decision makers in Ministries of Agriculture anccdgon makers in
land use management and planning

Level International, national, regional, local

Contact | Zsuzsanna lvanyi-Zlvanyi@rec.org

Project description
The project aims to suppotte decision makers to acquire the knowledge andefs to develop long ter

strategies for adapting the agricultural food paiaiun sector to the current and foreseen climassngl impacts.

The changes in various parameters like crop yidldsyesting times, etc. of the most important crispshe
countries of the region, as a result of the prejgcdimatic changes are planned to be determined.

The project aims to review and increase the lefelata availability on the projections of climateacge in the
region; and apply the projections to model the iotp@f climate change on food production for tharge202(
and 2050.
The project covers the Western Balkan Countriesatymlbania, Croatia, Montenegro, Macedonia anthize
The project focuses on the food production sect@ach country, namely agricultural crop productsond fish
production in the fish farms.

D

Results obtained
The project outcomes involve determination of éxgstcapacities and level of researches for asspdtie
impacts of climate change on food production in\festern Balkan countries. Also an overview of nieds
climate change impacts on food production existingnternational level, with a special regard tamoies with
similar economic and climatic conditions is beingda.
An important outcome of the project will be an oxew of the existing national climate projections to 2020
and 2050 for each country of focus. After gathettimg climate projection data, impacts of the prigidalimate
conditions on the food production will be modelfed 2020 and 2050, describing the range of impdgffects of
current and projected climatic changes (such asmgeeseasonal changes in temperature, amount temdity of
precipitation, expected maximum and minimum temijpeea soil humidity and other weather extremes,
frequency and intensity of droughts) on differpatameters of agricultural crop production (suclerap yield
harvesting time) and fish production will be invgated.

Success factors
Availability of climate impact data on agricultugadoduction.
Availability of climate projections for 2020 and 2D

Indicators used
Not relevant

Repeatability and Applicability
The project can be repeated in every country.
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Total costs
EUR 94,000.

Further references
WWw.rec.org
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WG C - adaptation to climate change /RIR RI WKH SDUWQHU

Partner P11 - National Meteorological Administration (NMA)

Promoter Number of partners: 4

- Fruit tree Research and Development Institutiesii
Maracineni, RO — Coordinatothftp://www.icdp.rg

- National Meteorological Administration, BuchardRO - P 10
Fruit tree Research and Development Institute siiddaracineni,
use the results in obtaining specific genotypeuit frees(apricot,
peach) with high adaptability to climate change.

Project 18 - Assessment of potential impacts of climate chge on

Name agroclimatic zoning in Romania for fruit production.
Acronym: CLIMPACTPOMI project
Type National Programme of Research (2007-2013)

Thematic area: Agriculture and food safety. Thegmtion of
natural resources

Period 2007-2010

Location |Romania

Target Decision factors, fruit research institutes, farsner

Level National Research Project

Contact  Contact person/team leader of the project: dr. Exhitu
Person Email: office@icdp-pitesti.roemilchitu@gmail.com
Contact person of NMA: dr. Elena Mateescu

Email: elena.mateescu@meteoromania.ro

Project description

The main objective of this project was based onctiraputation of the various thermal indices spedci
the fruit tree species, for both the current (12607) and the future (2040 and 2080) climate caovit{ from
agrometeorological stations situated in Wallachmwell as a case study for Pitesti area. Thusthircurrent
climatic conditions, there were used the daily ealof the mean temperatures recorded in the 1967 -P®erval
whereas for the future climatic evolution, two smeos were used of the possible climate change.

Results obtained
(quantitative/qualitative — measurable)

According to the assessments displayed in the FéBEC Report (2007), Romania expects a mean a
warming of the same magnitude as the one projextt&diropean level against the 198880 baseline, with smg
differences between models in the first decadethef2f' century and much greater towards the end o
century: between 0.5°C and 1.5°C for the 2020-2p2€od and between 2.0°C and 5.0°C for 22999,
function on the scenario.

The growth and development rhythm of the phenokdghases in the fruit tree species differenti
function of the demands for heat; the intensityhaf physiological processes, being directly coteelawith the
evolution of the thermal factor between certaireshiolds specific to each genotype. In other waldsinfluence
of the thermal factor on the succession of the gicand development phenophases prevails. The leeatsity
of the fruit trees for ndergoing the phenophases is determined througliputomy the sum of active temperat
degrees, yielded by summing-the mean daily temperatures above the biologihtakhold specific to each fr
tree species.

For the bud bursting phase to initiate @mount of mean positive temperatures of 100°Cersessary
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expressed through heat unitsvalues computed year by year, from 1 Februaryl thé mentioned therm
threshold is reached. In the current climatic cbods, the bud bursting phase generalgurs in the fruit tre
plantations from Wallachia in the second 10-daygoeof March (1120 March), the earliest date being recor
at Calarasi (11 March) and the latest (20 MarchCattea de Arges. Under the circumstances of tlssiple
climate change, the bud bursting will occur mucHiea as compared to the current period, i.e. By @ays
(between 7 and 18 March), if the temperature irsgedy 1°C and by 82 days (between 3 and 11 March) if
temperature increases by 2°C. The largest diffe@®nt the occurrence of this phase, oflP0days, between tf
current climate and the two scenarios are recoati®itesti, Ploiesti Grivita and Ramnicu Saratictet

Success factors

(which element/s led to the success of the project)
In thefruit tree plantations from Wallachia, the occuemnlate of the flowering phase at the pear tre@esse
as mean multiannual values, ranges from 10 to 21, Ape prevailing interval being 187 April in most part o
the region. At Calarasi, the petee flowering in recorded on the average on p@lAand the latest pear tr
flowering date is recorded at Curtea de Arges, PlilAAlso, at Calarasi, the earliest pear treaviioing date
occurred in 2002 (14 March) and the latest- in 1@ April). At Curtea de Arges, the earliest sulette was

April, in 1990, and the latest was 7 May, in 196%teworthy that at Curtea de Arges (in north-wes
Wallachia), in 1965, 1969, 1982, 1996, 1997 and32@®de pear tree flowering was initiated in thestfitOday
period of May (between 1 and 7 May), which were ldtest occurrence dates for the whole area, exoejphe
year 1969, when the pear tree flowering was imitladt Targoviste on 2 May, and also 1996, whenitarstatior
recorded the accumulation of 350 heat units on ¥ {tzermal threshold for pear tree floweri8ean 0°= 350
heat units starting 1 February). Under the circamsts of the two arbitrary scenarios, floweringhatplum treg
species in Wallachia may occur by at least 3 ta@dys as compared to the current period over thdendfothe
analysed area.

The air temperature and precipitation multiannuahthly mean, in baseline (19@B90) climatic conditions ar|
under the circumstances of RegCM3 regional climpatiedictions for the 2020050 period, the SRES Al
scenario.

According to the climatic predictis in this scenario, the mean annual air tempexatilt rise by 0.7°C at Piteg
in the 20202050 period against the current period, the largestases being likely in the warm period of
year, i.e. in April through August (PC/April, 1.6°C/May, 2.6C/June, 2.8C/July and 1.0C/August). Annug
precipitation will dwindle by 91.1 mm on the aveea(l3.5% negative deviation), the largest decrebsesy
again estimated to occur in the warm season, nalely.5 mm less in April and as much as 47.4 hags in
June, compared to the current climate.

PITESTI PITESTI

Multi-annual monthly means of air temperature Multi-annual monthly means of rainfall amounts
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Mean monthly multiannual air temperature and piigadipn amounts in baseline climatic conditions
(1961-1990) and under the regional climatic preoitst by RegCM3 / 2020-2050 / SRES A1B
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When using tharbitrary scenarios, the analysis of the mean awitial occurrence dates of the bud bursting
flowering phases at Pitesti, at all the studiedt tree species, highlights that those dates witlup earlier by 48

days on the average, in the scenario where the mieaemperature will rise by 1°C and byl2-days if the
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temperature rises by 2°C against the current cimatso, on the background of the mean air tempes
increasing trend, an increase of the amount ofhtred units is estimated in the 1 Februarg0-April interval
against the current values by 18.7% in 2040 an88%% by 2080, which points at an early or every wzrly|
spring coming, with implicit augmented risk implibg the late spring frosts.

Zoning of bud bursting date at the fruit tree sped¢rom Wallachia in the current climatic condisamnd in the
two scenarios foreseen for the 2040 and 2080 dscade

PITESTI / Bud-bursting average date of fruit trees
- current climate / March 19
- decade 2040 / March 11 (-8 days)
- decade 2080 / March 7 (-12 days)

Indicators used

The work methodology was based on the computaticgheovarious thermal indices specific to the fruit
tree species, for both the current (128D7) and the future (2040 and 2080) climate cauh{ from
agrometeorological stations situated in Wallachmwell as a case study for Pitesti area. Thusthircurrent
climatic conditions, there were used the daily ealof the mean temperatures recorded in the 1987-i2ferval
whereas for the future climatic evolution, two sméos were used of the possible climate changeadingtudie
carried out at international and national levelks tsee types of climatic scenarios: synthetici(aty) scenarios,
scenarios based on analogues and scenarios bagbd ontputs of the general circulation models.sTétudy
used two arbitrary scenarios, where the air tentpeyadaily values from the ownt climate are arbitra
modified (increased by 1°C and 2°C respectivelyd eggional climatic predictions by RegCM3 / 202Ga0
SRES A1B.

Yielded products are outlined through thematic @i&s at the level of Wallachia region comprising
mean multiannual data zoning as regards the budtih@nd flowering in the apricot, plum, pear apgla tree
species respectively, as well as the spring conmdex, in view to determine the fulfillment intefsaalong with
the earliest/latest occurrence dates of those gyvboth for the baseline climate (1961-2004) andltie future
one (2040 and 2080 decades respectively).

(72}
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Repeatability & Applicability
The project may be expanded to other areas ofdbetiy affected by climate change. Using climatidicators
justify specialization of agricultural production the context of climate change and the early tiasewith
increased resistance to drought and high tempesatnrsummer or cold winter.

Total costs: 460 000 EUR

Further references(websites, publications, etc.)

Web page:http://www.icdp.ro/ro-index.php?target=ro-climpactp omi-info

Publications: - Elena Mateescu, Adriana Marica, D. Alexandru @00, Climate changémpact on fruit growing
production’, Proceedings R.I.F.G.Pitesti, Vol. XX2009, ISSN 1584-2231, Editura INVEUULTIMEDIA SRL,
pp. 87-100.
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WG C - adaptation to climate change

Partner P11 - National Meteorological Administration (NMA)

Promoter  National Meteorological Administration, BucharedRgmania
Number of partners: 5

Regional Environmental Protection Agency Bucharest,
Urban and Metropolitan Planning Centre Bucharest,
Directorate Public Health Bucharest,

Institute of Biology Bucharest,

Meteo France, Toulouse, France

The AIR-AWARE system operating in the Buchareshare

Project 19 - LIFE AIRAWARE: Air Pollution Impact Surveillance
Name and Warning System for Urban Environment
http://life-airaware.inmh.ro

Type EC, Life Environment project
Thematic area: air

Period 11.2005-10.2008

Location Bucharest, Romania

Target Decision-makers, and environmental local and regjion
authorities from major cities affected by air péthm,
industrial operators, health authorities

Level Local, regional

Contact Rodica Sandu /NMA — Expert in air pollution field
Person Email: rodica.sandu@meteoromania.ro

Dan Dobrovolschi/ NMA — Expert in air pollution fie
Email: danidbrv@yahoo.com

Project description
Atmospheric pollution can be harmful to humans, dave a several effect on agricultural and for
production. In recent years it has been increagiregtognized that air pollution and climate chaage linked i
several ways, and that they could be beneficialyressed by integrated polidhile indications of the clima
impacts of increasing greenhouse gas concentratemmslready be seen in the rise of mean tempegatud th
increase in the numbers of extreme climate evelimights and floods), most impacts are likely tpgem ove
the next 50-100 years. Several processes in thesatmre-climate system must be considerguoeesses
which air pollution can affect climate, and by whihidimate change can affect air pollution.

The environmental goal of AIR-AWARE project is taprove the awareness and to facilitate determil@sisio
making from several groups concerning the air dyalnpact, with an important component in favor
prevention and mitigation actions. Alsbetoverall aim of the project is to build a pilat guality monitoring an
forecasting system in order to assist spatial prandecision-making, traffic management and padutcontrol i
the Bucharest metropolitan area by predicting theirenmental impact of air pollution. The systeras
distributed architecture with dedicated sub-systéamsair quality monitoring; atmosgiic numerical modellin
and forecasting; geospatial portal for data integna visualization, query and analysis; rapid-fl¢@4 hours
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feedback on air quality forecast to local authesitand slow-flow (weekly) feedback on air qualiawgmeters fo
mitigation strategies.

Results obtained

The developed air pollution impact surveillance aining AIRAWARE system can be used by local arities
of Bucharest to predict the impact of air pollutigmisodes and improve overall air quality througltdy physical
planning and urban development policies. AIRAWARBvides visual and user-friendly data on a GISfptat
for the current status of atmospheric pollutiomisasuring chemical contaminants in the air ancevevig bio
indicator species in the city’s parks.

Using current monitoring data and weather forecdsirt-term effects of acute pollution episodestman
calculated leading to the protection of the popaoiat

Reduction of air pollution in Bucharest is expediededuce the public health cost of airborne dissavith 175
000 euro per year.

Maps of contaminants provided by AIRAWARE systertl v used for updating the Bucharest Urban Zoning
Plan.

Success factors

-the cooperation of Bucharest's EPA with industpialluters for building the emission inventory;
-the participation in the project of experts in@allution and numerical weather modelling , Opd8&;,G
-the collaboration of all participants;

-the system can be easily adapted to be usedén othan areas of interest.

Indicators used

The indicators concerning the air quality data lsaraccessed from a stochastic database in GISjrepab
feedback on air quality.

After long-term use of the system, one can trac bae stochastic (climatologically) source of patn for
given impacts, identifying the climatologically gim of pollution, and proposing solutions for métgn.

Repeatability & Applicability

This project can be extended to other cities paifyaffected by pollution. Also, the local autites can used

this tool in their regions/urban areas in orderdentify the exact cause and source of pollutiout, dlso to
estimate the impact on public health.

Total costs
Total budget 1,113,477.00 EUR
LIFE contribution 460,239.00 EUR

Further references
(websites, publications, etc.)
http://life-airaware.inmh.ro
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WG

C - adaptation to climate change

Partner

P11 - National Meteorological Administration (NMA)

Promoter

Number of partners: 16

- Charles University (CUNI), Prague, CZ — Coordarat

- National Meteorological Administration, BucharedRO - P 10
In Romania, the National Agricultural Research &®lelopmen
Institute Fundulea (NARDI Fundulea) will use theaseidentify
genetic and crop management solutions for redutiagmpact o
predicted climate changes on wheat production

)

Project
Name

20- FP6: Central and Eastern European Climate Chang
Impact and Vulnerability Assessment — CECILIA,
http://www.cecilia-eu.org

Type

Sixth Framework Programned the European Union, Specific
targeted research projects (FP6-STREP)

Priority thematic areas: 1.3.2 "Climate changeséntral-eastern
Europe" under research area 3.1.3 "Predictioniwfatic change
and its impacts" in part 3.1 concerning the "Impsaud
mechanisms of greenhouse gas emissions and atnniasphe
pollutants on climate, ozone depletion and carlks$ within
FP6 Sub-Priority Area "1.1.6.3 Global Change andsistems".

Period

2006-2009.

Location

Number of countries: 12
Czech Republic, Italy, France, Denmark, Greecet{zewand,
Austria, Romania, Bulgaria, Hungary, Slovakia, irdla

Target

CECILIA's primary mission is to improve the undarsiing of
local climate change in Central and Eastern Euaspkits impact
into forestry, agriculture, hydrology and air qogali

1. For decision-making purposeste develop guidelines f
adaptation to climate change. In 2008pmania approved tt
“Guide on the Adaptatioto the climate change effects”
Ministerial Order (OM 1170/29.09.2008).

2. For farmers o choice the species and varieties with |
capacity for adaptation to drought and desertificat and
development of “dry farming” system (for exampleprRanian
Agricultural Procedures Associations League /novegomental
Association)

2]

Level

International, national, regional

Contact
Person

Contact person/team leader of the project: dr. BoRe&enka
Email: tomas.halenka@mff.cuni.cz

Contact person - WP6 / NMA: dr. Elena Mateescu

Email: elena.mateescu@meteoromania.ro

Project description

The overall aim of this project is to assess thpaian of climate change at the regional to localeséar the
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D

territory of central and eastern Europe, with engghan using very high climate resolution in orttecapture th
effects of the complex terrain of the region. Fribra viewpoint of climate scenario production, thaal will be
achieved through a strategy of multiple and combiagproaches, namely variable resolution modeldyiRend
statistical downscaling methodologies. The printants, however, will be very high resolution RCMmocally
for targeted areas.

These objectives was achieved through the execatitre following specific tasks:

WP1: Assessment and provision of climate chang@rimdtion for downscaling and impacts

WP2: Regional climate modelling experiments

WP3: Statistical downscaling, localization, validat and scenario construction

WP4: Climate change and extreme events

WP5: Climate change impacts on hydrology and watamagement

WP&6: Climate change impacts on agriculture andstoye

WP7: Climate change impacts on air quality andtheal

Results obtained

(quantitative/qualitative — measurable)

The CECILIA projet brings for the first time very high resolutiorcldization of climate change scenarios
the targeted areas of central and eastern Eurafietive added value that these climate scenar@garduce
locally. This will provide necessary policy rednt information for decision makers and local auties
concerning the possibility of adaptation and/origaition measures. Moreover, it will provide kndvw anc
tools which can be further systematically usedthar analysis of the climate change elepment and climati
change impacts on different sectors of the sodametiye target region.

Several key issues connected with climate change hacome of interest in recent years, such asdbarence
of extremes (floods, droughts, and heat wavegfiects on air quality, with potentially severapacts on th
quality of life, health and safety. The occurrentéhese extreme events, in some cases causingflossnan life
and extensive damages or costs, is affected biethgon between extress and climate change. This relation
be better explored using the downscaling and higolution (10 km) climate modeling planned in thejgct
CECILIA.

Results from CECILIA will allow us to evaluate thveilnerability of different sectors in the regi partners
thereby providing relevant information for decisiorakers and local authorities for application oprapriate
adaptation and /or mitigation strategies.

Specialists from Agrometeorological Laboratory df1N were involved in WP6. Climate change impactg on
Agriculture and Forestry sectors, aimed at thrgucte- (i) agriculture, inclusive drought, crop productiand
pest; (ii) forestry, inclusive forest growth, mdittgaand pests; and (iii) carbon, focusing on chesgn the lan
carbon sik and productivity of forest and grassland ecoswgsteAll simulations were used to draw
recommendations on improved agriculture and foreahagement under regional climate change scenarios.
Agriculture applications addressed Austria, Slosaomanra, Bulgaria and the Czech Republic. The simulat
aimed primarily at winter wheat, spring barley améize. The result indicated high regional vari&pilf
production responses to climate change.

Specific measures for adaptation to climate chamdgke SouthEast Romanian agricultural area incl
improvement of the genotype varieties and yieldgprbved use of water by crops can be reached ubi
cultivars resistant to abiotic stresses, differsoit classes and changing the seeding date. Ainglyhe result
simulated on the grounds of 202050 climate change estimations made by regioimrahtic models highlighte
that the future climate evolutions may he have irtgu effects upon crops and they are conditiongdait
interaction between the following factors: currelitate changes on a local scale, severity of ¢énsgenario
forecasted parameters, how the increased CO2 cwatiens influence photosynthesis, and the gemetiare o
plant types. Winter wheat can benefit from theristgon between increased CO2 concentrations andehigiin
temperatures, while maize is vulnerable to clin@tange, mainly in the case of a scenario predidtimigand
droughty conditions. A comparative analysis of tlesults obtained showed that futurbanges in region
scenaridbased climate evolutions can have negative efigui® yield increase, development and formation
both analyzed crops, the vegetation season getsestand there are fewer days available to reachimg
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ripeness. Thishortening of the vegetation season is more markeddize crops than in winter wheat. Sug
forcing is mainly due to a probable increase irtexnperature, estimated by the regional model.

Success factors
(which element/s led to the success of the project)

- the CECILIA project integrated the best Europeapertise in regional climate modeling with higlsateition
impact studies in order to provide new policy relavinformation on climate change and its inteoagi with
society at the regional scale;

- the results can be used into appropriate adaptaind mitigation response strategies in targateasa

- climate change represents a major factor affgdtie global and European environments. Changiagdadoility
of natural resources such aater supply may adversely affect the sustaingbilft European activities. A mo
stressed environment will be even more vulnerableatural hazards, such as severe storms, droagfitding
events, than is the situation in the present clonabndtions. CECILIA with its high resolution clima
simulation tools can help anticipate and ameliortite adverse impacts of climate change on the local
environment and natural resources of the targetgioms.

- finally, the results shown in this study are venportant and they can contribute to laying theugids of an
developing management options to adapt to and abgtiglimate change-related negative effects affgatrop
systems. These options could include: using ifidgain maize crops, changing the seeding date gusamtain
wheat genotypes that require a high or moderatealization and shorter photoperiods as well asaternaize
hybrids with a better resistance to drought, chamnghe agricultural practices and crop rotatiorteeding the
areas cultivated with autumn crops etc.
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In the rainfed conditions, without taking into acabthe CO2 effect, WUE decreases significant2B%o in
2020 up to 74% in 2050. By application irrigatitime water use efficiency increases for both sceady
1.5-2.5% (without CO2) up to 8-19% (with CO2), cargd with the current climate. The irrigation
application that increases grain yield and minimigeapotranspiration is likely to increase moraigicantly
the efficiency of water utilization by the crops.

Indicators used

Climate change scenarios used in this project &tuete the effects on agricultural activities aasda on:

- the outputs from regional climate models at uggh resolution / RegCM3 - 10 km resolution;

- two time horizons, respectively 2021-2050 and120700

- statistical downscaling methodologies (SDS) ieorto provide local climate information;

- high-resolution (both in space and time) weathéa depresenting present (1961-1990) and changedteli
conditions (2021-2050 and 2071-2100);

- the set of weather variables and their spatidltamporal resolution may differ for various syssestudies -for
ex. the most important weather variables thatctliyedetermine the crop yield are solar radiation, priégiion
and temperature. On the other hand, the crop resporhigh temperatures clearly depends on thexcteairof the
temperature increase as well as the developmeag® sf the crop.
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- in order to study the regional aspects and vditigb of climate change impacts in Centiiahstern Europes
agriculture three critical areas was addressed:

1) The effect of climate change on the future agroatimconditions over the territory;
2) The effect of climate change (including the effeEhigher ambient COconcentration) on crop grow
and productivity of key crops;

3) Developing recommendations for adaptation opticset on the case study results.
- a number of agronomic adaptation strategies earebommaded to avoid or reduce negative climate ch:
effects and exploit possible beneficial options:

1. measures for improve management, us@mtelction of water resources in irrigated agtime;

2. adaptation measures to improve managerafficiency and use of existing irrigation systerasd
elaboration of technological and technical meansrfigation;

3. adaptation measures for use of rationdlemonomically viable irrigation regimes.

Repeatibility & Applicability
At European level, the approach can be used inldgvent of pilot project on development of prevent
activities to halt desertification in Europe. Fotample, EC-DGE/Grant Applications). At national é&vthe
research results can be used by genetics to obdsieties and hybrids with genetic resistance wught and
climate change, or to develop guidelines for wates in agriculture. For example, we used the osatfnaim
regional climatic models to obtain results in genehodeling and technological meassi® reduce climat
change effects. The National Agricultural Reseanet Development Institute Fundulea (NARDI Funduledl)
use these result® obtain winter wheat varieties with an increasegacity for adaptation to climate chat
(GRIMPCLIM project no. 51-073 /” Ways to reduce tingpact of climate change on wheat production int8
Romania). http://incda-fundulea.ro/cercet/contr51073.html

(@)

Total costs: 2.750.000 EUR

Further references
(websites, publications, etc.)
Web page:http://www.cecilia-eu.org

Publications:

- Elena Mateescu, D. Alexandru (2010) — “Managenmeebmmendations and options to improve the crop

systems and yields on South-East Romania in theexbaf regional climate change scenarios over ZIZD",
Scientific Papers, Series A LIl - Agronomy, Unisgy of Agronomic Sciences and Veterinary Medicioie
Bucharest, Faculty of Agriculture, ISSN 1222-5388,328-334.
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WG C - adaptation to climate change /IRIR RI WKH SDUWQHU
Partner P11 - National Meteorological Administration (NMA)
Promoter Number of partners: 30
- University of Florence, Department of Agronomy ahdnd
Management, Italy — Coordinator
- National Meteorological Administration, Buchard0 — partner
Project 21 - COST Action 734: Impacts of Climate Change and
Name Variability on European Agriculture: CLIVAGRI proje ct /RIR RI WKH SURMHFW L
Type Research project on impact of climate change aagtatdon
measures
Period 2006-2010
Location Number of countries: 28
Austria, Bulgaria, Croatia, Cyprus, Czech Repulibenmark,
Finland, France, Georgia, Germany, Greece, Hungatgnd, Italy,
Luxembourg, Netherlands, Norway, Poland, Portugamania,
Serbia, Slovakia, Slovenia, Spain, Switzerland t&thKingdom,
Turkey
Target 1. Decision makers from Ministry of Environment (MEand
Agricultural (MARD)
2. experts from Academy of Agricultural and ForgsSciences
2. NGOs
3. farmers
Level International, national, regional
Contact  Contact person/ Chair of the ActidArofessor Simone
Person ORLANDINI
Email: simone.orlandini@unifi.it
Contact person of NMA: dr. Elena Mateescu
Email: elena.mateescu@meteoromania.ro

Project description

The main objective of the Action is the evaluatmipossible impacts from climate change and vaitgton
agriculture and the assessment of critical threshdbr various European areas. This goal will beieaed
through the accomplishment of intermediate aimsoprisler to define the current and future levels wfical
thresholds and hazards for agricultural activitgd @mvironmental resources. The Action will be @atrout by
four working groups with different tasks: agroclicaindices and simulation models review and asees$ of
tools used to relate climate with agricultural meges; evaluation of the current trends of agratiamindices an
simulation model outputs describing agriculturalpants and hazard levels; developing and assessinge
regional and local scenarios of agroclimatic caodg; risk assessment and foreseen impacts orudigree The
activity of WGs has been structured as a sort dfirygresenting on the rows the methods of analgsid on th
columns the phenomenon and the hazards. Eacheaotiers point describes the evaluation of past, gaeand
future trends of climate and so the impacts oncatitire. Based on these results, possible actispscific
recommendations, suggestions, warning systemspwittlaborated and proposed to the eselrs, depending ¢
their needs.

WG1: Agroclimatic Indices and Simulation Models

WG2: Evaluation of the Current Trends of Agroclimdhdices and Simulation Model Outputs describing
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Agricultural Impacts and Hazard Levels.
WG3: Developing and Assessing Future Regional asahLScenarios of Agroclimatic Conditions.
WG4: Risk Assessment and Foreseen Impacts on Aigrieu

Results obtained

- Determination of the possible change and vaitgtof climate patterns in European regions;

- Collection and review of agroclimatic indices aihulation models used to assess the impactsnofid and
hazards on agriculture processes;

- Establishment of analysis methods (definitiofire§uency, intensity, trend, etc.);

- Assessment of required resolution (spatial antbteal) for practical agroclimatological applicat

- Analysis of trends of agroclimatic indices anehsiation model outputs based on the applicatiopast, presen
and future climatic conditions;

- Evaluation of the impacts on agriculture;

- Addressing the specific needs of decision maletgnsion services, farmers and the other end-tseatefine
the hazard impacts on agriculture, by defining rt@ndations, suggestions and also early-warnirgsgs
Publication of the results of the Action will be Bfo types: scientific papers and technical manuHte first
should be promoted and encouraged by the MC instasfnco-authored papers in international journaild
reviews. The second will be a very useful mecharisrdisseminate the results to the NHMSs, thecafjure
research institutes, the agricultural extensiowises and public administrations responsible fordIglanning
This will allow these users to put into practice girocedtes and protocols established by the Action thrg
specific well-organized guides.
Direct links will be established with the Europe&mion (relevant DGs, e.g., Research, Environm
Agriculture), existing European networks (EUMETNETthe network of European Meteorological Servic
projects (MARS project) and bodies, and also witM®@/and FAO. Links will also be established withioaal
and international societies interested in problerhagriculture and climate change and variabiliuropear
Socigy of Agronomy, International Society of Biometelmgy, European Meteorological Society, etc.). Ey
year, during the meeting of the MC and WGs, inteonal agencies involved in the fields of the CO&ivity,
and representatives of the users, will be invitedxchange information and to coordinate and devejymergie
and collaborations.

Organized workshops will also be a means for digsating the results especially among potential sised fo
promoting COST activities in Europe and worldwi@pecial efforts will be made to invite external kete
speakers and to publicize the workshop outsideAitt®on. Wherever possible the Action will host wshiops
jointly with other international meetings.

These will include:

- European Meteorological Society annual meeting

- European Conference on Applied Meteorology

- European Conference on Applied Climatology

- International Congress on Biometeorology

- European Society of Agronomy congress and wornsho

Success factors

Meteorological and agrometeorological data, climatodels, indices, methods and tools can represeaseful
support for the all actors of agricultural sectiaretter plan the analysis and the adaptatioruodfiean
agriculture to climate change and variability impac

—

a

es),

1

(72}

Indicators used

(related to success factors)

- survey of agrometeorological practices and apptiois in Europe regarding climate change impacts
- specific indicators: drought indices, water baoomponents, heat index, rainfall, soil moisture

- climate scenarios
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- agrometeorological models — DSSAT, WOFOST, CER#®at and Maize
- satellite observations — Remote sensing and @GpBcations

Repeatibility & Applicability

In the field of COST Domain: ESSEM - Earth SysteoieBSce and Environmental Management, in 25 March

2010 has been sent a new proposal COST Action etioghic "Agricultural Water Management" with thdet
“Climate change and water resources in Europe:|@iggs for (agro) meteorological services and nasfor,
improving water use efficiency and water managemensidering various spatial and temporal scal&sé new
proposed COST action will therefore identify resbagaps, evaluate the state of art in applied naisthenc
collect and disseminate relevant know-how at tlseaech level. Further, the important link to stakdars (the

water consumers) will be improved considering tlegional aspects and conditions for an effective

implementation of recommended measures to be deselo

Total costs: 80.000 Euro
The following countries have actively participatedthe preparation of the Action or have otherwisdicated
their interest: Bulgaria, Czech Republic, CyprusenBark, Germany, Greece, Hungary, lIreland, |
Netherlands, Norway, Poland, Romania, Slovenia,ir§gaited Kingdom. Also the World Meteorological
Organization (WMO) and the Food Agricultural Orgsation (FAO) have expressed their interest in ggeting
and collaborating in this COST Action. On the badisational estimates provided by the represamatof thes
countries, the economic dimension of the activitesde carried out under the Action has been estihat
roughly EUR 100.000.

4]

Further references

- Web page:http://www.cost734.eu

- Publications:

- V. Alexandrov, Elena MateescuA. Mestre, M. Kepinska-Kasprzak, V. Di Stefano, Nalezios (2008)
»~summarizing a questionnaire on trends of agrodicnadices and simulation model outputs in Eurof@OST
Action 734, Survey of agrometeorological practiaed applications in Europe regarding climate changects
ESF-COST Office 2008, Pp. 115-153;
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WG C - adaptation to climate change

Partner P12 — Environmental Protection Agency Covasna

Promoter | Ministry of Environment and Forests

Project 22 - Program for installation of heating systems usegmewable
energy, including replacement or supplement conweak
heating systems3reen House Program

Type National Program implemented at regional level

Period 2010

Location Romania

Target Persons domiciled in Romania, owners / part owoepsoperty
on / in which the project is implemented

Level National

Contact Luminita Cornea, cluminita@apmcv.ro

*UHHQ +RXVH 3URJUDP

Project description
The program aim is to improve air, water and sodldy by reducing pollution caused by classicaltiney
systems that use wood and fossil fuels to produeertal energy and to stimulate the use of systerssdon
renewable energy sources. Through this prograraaiable funds from the National Environment Féod
persons domiciled in Romania, owners or part owagpoperty on / in which the project is implemeshtas
follows:

a) up to 1400 Euro for a solar installation;

b) up to 1900 Euro for installing heat pumps;

c) up to 1400 Euro for heating systems bas#dtpebriquettes, wood filling, and any scraps sadetable
waste, etc.
Eligible persons submit their projects at Environta¢ Protection Agencies and, after evaluationnanfcing
contract is signed with selected persons. For eaohty there is an amount of funds available.

Results obtained
- In the first stage more than 200 houses will repleanventional heating systems with systems treat u
renewable energies
The Program will continue depending on funds abdlitst

v)

Success factors
- The program started at'duly, 2010 and 120 persons submit already thejepim

Indicators used
- nr. of projects implemented

Repeatability & Applicability
This program can be repeated every year for aripmaég enhance the use of renewable energy.

Total costs:262.500,00 Euro for Covasna County

Further references
http://afm.ro/program_casa_verde.php
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WG C — adaptation to climate change

Partner Noord-Brabant
Promoter Community of ‘s-Hertogenbosch "
Project 23 - The water machine — suburban area with a closed

water system

Type technological

Period 2006-2015

Location  ‘s-Hertogenbosch

Target Municipalities

Level Local

Contact Rklerks@brabant.nl
S.tax@s-hertogenbosch.nl

Project description

‘De Groote Wielen’ is a new suburban area on tigheast side of ‘s-Hertogenbosch. Its design has be
influenced by many layout elements. Water is pestape of the most visible elements.

Early in the planning phase of the development &wmte Wielen th&Vater Machineappears in the blueprints
There are three main reasons for developing theM¥éachine. Firstly the provincial government ahe tocal
Water board requested that storm water storagddbeunanaged within the suburb. There should be no
hydrological influence outside the area. Every dibpvater needs to stay within the area. The seceasbn is
that water has a positive image and increasesdiue vf the public area and the properties. Thirttlg
development area was a low lying polder to statthwio develop houses in this area the land legetiad to be
raised. The sand to raise the area was retrieeatirhat is now the central lake. This lake now fiors as the
main buffer for the whole storm water system. Th®le rainwater system in the area is known as \tfatér
Machine”.

The water machine exists of several componengadh neighbourhood the interpretation of the wieme is
different. Also, a number of components cover thel suburb.

Central Water Machine

The suburb covering elements are:

- the central lake,

- the low ring,

- the marsh and

- the high ring.

The low ring is the collecting system that transpavater from several districts to the purificatimarsh. The low
ring is a canal like construction. The main aintlef low ring is to transport water from the neightimods to the
purification marsh. The marsh purifies natural wale means of varying water depths and specialtetdiga. The
water quality of the marsh water is acceptablélitthe central lake and the water gardens. Thé higg is meant
to introduce water into the suburb. This is arfiaral waterway which ensures continuous flow ie thater
system. One branch of the high ring runs to theany school. This has an educational purpose.

The water machine is provided with a water levehaggement system so that fluctuations between veetign
periods can be managed. The level of the cenkaldan fluctuate between + 1,40 and + 1,70 m NAR.[€vel
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of the low ring is kept on 1,80 m +NAP by meansiafam. This can raise to 2,10 m. + NAP. By accgptiese
differences in water level less pumps and powegdsired to keep the water system in movement.

Water quality

The goal is to attain the highest possible watatityiwhere public health is one of the most intpot concerns.
This means that the water quality is measured agtieres per year. The central lake has recentyladiocated
as a swimming water location. This is monitoredeoagery fortnight by the local Water board.

Results obtained

By giving water a central place in this new subuarbeea, a very attractive living environment hasrbereated.
The water system is closed: all the rainwater Id hiethe area and stored in a central lake. Fiogrcentral lake
its distributed into the area again.

The quality of the water is very good, making atamsible watermanagement possible.

Success factors
Active use of water in an suburban area: creatingtttactive living environment, recreational usevater
(swimming, fishing, boating), and closing the losaiter system.

Indicators used
Closed water system
Water quality

Repeatability & Applicability
This example of watermanagement in a suburbancareaery well be repeated in other new suburbaasare

Total costs
N.A.

Further references
www.degrootewielenonline.nl
www.S-hertogenbosch.nl
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WG C — adaptation to climate change

Partner P13 - Provincie Noord-Brabant

Promoter Waterschap Aa en Maas (= regional water authority)

Project 24 - Deltaplan Dry Rural Areas (Deltaplan Hoge
Zandgronden)

Type Technological, economic

Period 2010 - onwards

Location  East Brabant (Peel region)

Target Water authority, regional government, farmers, N&O’

Level Regional

Contact Sare de Boersfleboer@aaenmaag.nl
Ernst-Jan Melisiegmelisie@aaenmaas).nl
Frank van Lamoerfiflamoen@brabant.yl

Project description

Introduction

Rural areas in the South of the Netherlands arsngapith (seasonal) water scarcity. This is a peabfor many
(economic) sectors: agriculture, nature consermatiainking water supply, shipping, recreation &marism. Due
to climate change (more and longer dry periodsénsummer) these problems will increase in theréutlihe
total area concerned covers about 6.008ifrthe Dutch provinces of Brabant and Limburg. pe with these
problems the Waterboard Aa en Maas initiated sorediproject in which the water authorities coopexaith
farmers’organisations and the State Forestry Servic

Aim

The project aims at defining regional adaptatioatsgies by stimulating self-support in fresh watgoply
(buffering and infiltration), diminishing water demd and the sensitivity for water shortages (neywsrrobust
nature and re-allocation of land use) and promagiifigient use of available water (irrigation, inferm the
Meuse river).

Challenges
- Engaging Public an political support for innovatagaptation measures

Cooperation with national research initiatives (Katedge for Climatewww.knowledgeforclimate.il
The Deltaplan Dry Rural Areas is the policy coupget of the scientific research programme Knowlec
for Climate.

Cooperation with national adaptation measures @xogrammexww.deltacommissaris.nl/english

Results obtained
(quantitative/qualitative — measurable)

Specification of consequences of climate changéfedifferent functions in the area (future batanc
between water supply and demand)

Selection of feasible and acceptable adaptatiategfies and measures
Active network of cooperating stakeholders

ge
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Success factors
(which element/s led to the success of the project)

cooperation between all relevant regional stakedrslih the field of water management and water us
connection with policy development and planninthatnational level (Delta Programme)

small scale pilot projects, room for experiment

consensus between institutions and stakeholddestige process of participation

Indicators used
(related to success factors)

number of pilot projects
number of stakeholders involved
degree of active cooperation and co-funding (imseof written agreements and €)

Repeatability & Applicability

(why and how this experience is replicable in ott@mtexts)

Although the content of the project is highly tagd tot the regional setting, tbeocessmay prove an example
for other regions facing similar problems

Total costs
€ 100.000,--

Further references
(websites, publications, etc.)
www.aaenmaas.n(in Dutch)
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WG C — adaptation to climate change

Partner P13 - Provincie Noord-Brabant

Promoter Provincie Noord-Brabant
Knowledge for Climate
Het Groene Woud

Project 25 -Multifunctional Land Use
(Multifunctioneel Landgebruik)

Type Communication, economic

Period 2009 - onwards

Location  Noord-Brabant (several locations)

Target Water authority, regional government, farmers, N§O
municipalities

Level Regional

Contact Frank van Lamoerfflamoen@brabant.yl
Karin van Herwaarderkberwaarden@brabant)nl

Project description

Introduction

The Brabant countryside — although still retairéngural character — is a densely populated andatsgl area.
Demands for available space are many and oftedictimi. Land prices are high. Adaptive measuresdpe
with climate change impacts can be space consumduing even more pressure on available spaceofdhe
solutions may be multifunctional land use, incregusand use efficiency and providing added valueconomic,
ecologic (biodiversity) and public sense.

A complicating factor is the process of transforiora{driven by social and economic changes) hapgeaiready
in the regions concerned. As future spatial claimay differ greatly from current land use patteswutions for
multifunctional use must bear a certain amounteilbility and resilience.

Two — interconnected — projects on multifunctioiaald use are now running in the region of Brabant:
1. MFL - Groene Woud: focussing on combining agriaadtland use and biodiversity

2. MFL — Knowledge for Climate: focussing on develapimnovative land use combinations for clim

change adaptation (e.g. water retention and biopraskiction)

Objective

The main objective of both projects is to analysespatial claims associated with climate chapgeofing’ of
water, agriculture, nature and housing and to iflepbssible adaptive strategies in dry rural ar€entral
guestion is how these claims and strategies caoimbdined with current or future land use typesusaeg on
multifunctional land use.

Key deliverables
One of the key deliverables of both projects esdbmpletion of business plans. It is the ‘proofnaf pudding’
for multifunctional land use in Noord-Brabant. Defion of the business plans involves 5 steps

An analysis of the effects of climate change oniapplans and developments in Noord-Brabant;
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An inventory of multifunctional land use combinats) suitable for the Noord-Brabant setting;
A ‘speed dating’ workshop with stakeholders, airaédharing ideas and building coalitions;
A second workshop with stakeholders, aimed at lisatgon and detailing of selected ideas;
The writing of concrete business plans.

Results obtained
(quantitative/qualitative — measurable)
- An overview and analysis of practical solution maultifunctional land use as an adaptation strategy;
A business plan for 4 locations in Noord-Brabaritich describes some of these practical solutions i
‘real life’ cases;
Guidelines — on both content and process - forrtipdementation of multifunctional land use as an
adaptation strategy in dry rural areas

Success factors
(which element/s led to the success of the project)

spatial analysis, leading to selection of releaases
identification of mutual gains for stakeholder,daswners and entrepreneurs
emphasis on the economic ‘drivers’ for multifunata land use

Indicators used
(related to success factors)

number of business cases
number of stakeholders involved
number of users of factsheets and guidelines

Repeatability & Applicability

(why and how this experience is replicable in ott@ntexts)

The overview (factsheets ) and the guidelines @omgganeral information on multifunctional land uSkases are
selected from the Netherlands and abroad (EU) bliseness plan approach can be transferred andeatdimpany
setting in which multifunctional land use is a preéd solution (high spatial pressure, competiagrd, demand
for high returns on land investments). Part ofghggect is carried out within the internationalesriated
Knowledge for Climate project. Research and devatg within KfC is aimed at application on a Eurape
scale.

Total costs
€ 200.000

Further references

(websites, publications, etc.)

www.knowledgeforclimate.climateresearchnetherlanidg English, project information and
downloads)

www.hetgroenewoud.corfin Dutch)
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WG C — adaptation to climate change

Partner P13 - Provincie Noord-Brabant

Promoter  Provincie Noord-Brabant
Brabant Waterboards (3)
Water Company (Brabant Water)

Project 26 -Knowledge for Climate — Dry Rural Areas

Type Technological, economic, communication

Period 2009 - onwards

Location  Brabant (and other provinces)

Target Water authority, regional government, farmers, N&O’

Level Regional

Contact Frank van Lamoen, codrdinator Hotspot Dry Rurala&re
(fvlamoen@brabant.jl

Monigue Slegers, Knowledge for Climate office
(m.slegers@programmabureauklimaat.nl

Project description

Introduction

Knowledge for Climate is a national programme fanate change adaptation. In this programme, gacti
orientated research is carried out in order to sttggoject implementation.

The Provincie of North Brabant is coordinator af thotspot’ Dry Rural Areas within this programmét the
moment research projects are running focussingyi@e themes:

Rural areas: development of water supply and derstxategies for agriculture and nature
Governance: new coalitions and roles for dealinty wiimate change adaptation in regional networks

Decision support systems: supporting policy devalept, project development and transfer of
information in the science-policy interface

Challenges for dry rural areas in the Netherlands

Flooding and water stress are significant problenagriculture and nature conservation. This presesmater
managers with new challenges, especially giversttieter requirements which have been made withrdetp
the water quality (the Water Framework Directiv|E)e current intensive use of land by agricultureasclimate
proof and interferes with achievement of the mar@gent water quality requirements. It also ineesathe risk
of diseases and pests, such as bluetongue.

Large areas of countryside situated on higher sgnaiynd, are currently undergoing a transition fifood
production landscape to a more consumerist mutiitional landscape. During this transition perioational anc
local government try to encourage intensive livelstarms to switch from cost price oriented producfor the
world market to a market in which, for example teetjuality or more consideration for animal wedfaan be
realized. This will help the system to make a abntion to water management, environmental quality
(groundwater directive, acidification, Water FranoekvDirective), nature conservation and scenicitjgal An
increasing number of civilians, both individualsiaron-agricultural businesses, are joining farnagcs

are looking for qualities that are found in ruredas and thus becoming the new economic contribtibathe
countryside. In addition, it will also be necessargleal with the increasing pressure of urbarorati

Climate change puts this complex transition procesker heavy pressure, therefore businesses aivitlunals
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will increasingly choose to locate to those ardab® Netherlands, which are above sea level. Gpresly, the
national ecological network will need to be madmate proof; the water retaining capacity of thediscape will
need to be increased; and more space will need todated for water storage. Various claims onespalt mean
that tension between private and public interedtsrerease and the need for coordination betwssatial scale
will become essential. Solving this tension betwd®rrging interests on a range of the spatialadinistrative
spectrum, must be an important part of the devedspimplanning.

Objective

To develop knowledge regarding the effects of dam@ange on regional development in the shornaedium
terms. Rural areas on higher sandy ground will toyme dramatic transformation: during the comingrgehey
will transform into a multi-functional landscapethre coming years. An increasingly dynamic watenaggement
system means that a climate change will put thissfiormation under a lot of pressure. Floodingwaater stress
will also cause problems more often.

Main issues
effects of water storage and effectiveness of nreasan agricultural areas
effects of water stress and effectiveness of measur
effects of climate change (incl. water stress)enrealisation of the spatial national ecologicsinork
(connectivity) and biodiversity protection
investigate at a regional level how climate-relaiskls can be incorporated into the planning precesl
the regional decision-making process

Results obtained
(quantitative/qualitative — measurable)

adaptation strategies for dry rural areas (regaset)
new alliances and networks in the science-politgrface
water demand and supply forecast in climate changeario’s

Success factors
(which element/s led to the success of the project)

cooperation between scientists and stakeholders
combination of applied (demand driven) and fundamaleesearch
linking scales (regional-national-european)

Indicators used
(related to success factors)

number of regional cases involved
number of publications (scientific, professionangral)
number of stakeholders involved

Repeatability & Applicability

(why and how this experience is replicable in ottamtexts)

Although research is carried out in selected cagaphasis is put on widely applicable output andaue.
Knowledge for Climate focuses on information exafenn a international scale. To ensure this contipara
studies are carried out in an international panework.

Set up of the programme is comparable with the @arKLIMZUG (www.klimzug.dg

Total costs
The total programme has a budget of €50 millidre Brabant co-financing is € 150.000.

Further references

v)

www.knowledgeforclimate.org
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WG D - communication/participation

Partner LP - HMUELV

Promoter HMUELV

Project 1 - Children’s book on travelling water drops

Type Communication, Education

Period Since 1995

Location |Hesse

Target Children between 3 and 10 years old.

Level Regional

Contact Karin.dietrich@hmuelv.hessen.de

Project description

Since the year 1995 the Ministry provides the following two storybooks
for children of the ages 3 to 10 years old.

+Ein Wassertropfen auf Reisen" — The travelling Wat  er Drop.

A story book for children of the ages 3 to 10 years old focussing on water saving attitudes.

The two water drops, Plitsch und Platsch enjoy their way of life with their friends at a beautiful spring in the woods. On day this source
runs dry. Therefore Plitsch and Platsch begin to investigate who may be made responsible for the disappearance of the water. Plitsch

and Platsch figure out that mankind consumes a lot of water. Together with their friends Anna and Peter they start to develop ideas
for saving water.

+Plitsch und Platsch. Abenteuer am Bach* - Plitsch and Platsch. Brook Adventures.
A storybook for children of the ages 3 to 10 years old focussing on the brook biotope. The story emphasises the dimension of close to
nature waters and sensitises children on problems that may occur out of water pollution.

While having a downstream boat trip Plitsch and Platsch meat a lot of typical plants and animals. They also realise a waste water
treatment plant and learn by their friends Anna and Peter how to analyse the water quality.

Results obtained
Since 1995 over 510.000 copies distributed in Garma
10.000 copies each produced and distributed irsFPalnd Czech.

Success factors
Over the period of 15 years now this storybookeigrinted based on the request of Kindemgss, elementar
schools and families.

Indicators used
Number of distributed copied over the period ofygars (on average 34.000 p.a.).

Total costs
Since 1995: 300.000 EUR for approx. 500.000 copidke story book.

Repeatability and Applicability
It can be a model for other regions in Europe.

Further references
http://www.hmuelv.hessen.de/irfHMULV Internet?cB16f3fe4c705089d1de64372a9e9e6a
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WG D - communication/participation

Partner P3 - Ministry for Environment of the GovernmentArfigon

Promoter Dept. of the Environment of the Government of Arago

Project 2 - Representation of the children's play La Chiflada Historia del Agua” (The Crazy Story
of Water)

Type Awareness and education

Period 26th, 29th, 30th and 31st of December 2009

Location Zaragoza

Target Children and families

Level Local

Contact Eduardo Sanchezesanchezsal@aragon.es

Project description
The Aragon Water Institute, a public law entitytbé Department of the Environment of the Governnaériragon
has been carrying out diverse activities to diseatei advice on saving and correct practices iusieeof water as part
of the Aragon Strategy for Climate Change and Cleagrgies.

"La Chiflada Historia del Agua” project consistefiavganising four sessions of dramatised envirortaiezducation
concerning water in four large shopping centreZamagoza over the Christmas period. The initiattvéo create
awareness amongst a public consisting of childresh families about the importance of correct wak@nsumptior
habits in the home.

D

1%

The objective of the play is to make children anldits aware of the importance of taking care ofewand the
environment to ensure the "good health" of the nahtesources in the future.

During the session, children were transported t2028nd discovered that the rivers were sick. Thaokamusing
characters, they investigate and discover whyitleg are in this condition: the blame lies withmfans and their bad
habits. Through games and songs and using a laagbagis understandable to everyone, childrenaaiults become
aware of the importance of taking care of the emvitent, and in particular, of rivers.

At the end of the play, the children receive a 'M@dizen handbook" which consists of a brochuréhveidvice fo
saving and good practices in water consumptioroateh

As a complement to the play, awareness creationitees were carried out in the shopping centrensisting of
handing out brochures by mimes who rode aroundities on original bicycles.

P

The activity was advertised in the local press lapdneans of the shopping centres' own resources (tlebsites, P4
systems, posters, etc.)

Results obtained
2,000 people attended the sessions.
5,000 brochures were handed out.

Keys to success
The sessions were performed in the main shoppinggesein the city, making the most of the Christrpasod wher
the influx of public is very high. The children veeaccompanied by their families who also saw tlag phd receive
the messages, therefore the awareness creatigitiestmanaged to reach a diverse public and rsbtie children.

o =

Indicators used
The attendance data was provided by the shoppimgesewhich hosted the performances.
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Repeatability and Applicability
Every region could contact with our agency of atlgerg to acquire the scripts, ideas about howréss sets an so
in order to represent this play with local actors.

Total Cost

€32,700

Mounting the Play - €25,000 € VAT included
Brochures - €3,700 VAT included
Advertising - €4,000 VAT included

Other references
None
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WG D - communication/participation

Partner P3 -Ministry for Environment of the Governme
of Aragon

Promoter Dept. of the Environment of the Government of
Aragon

Project 3 - Advertising campaign "Tenemos un Plan,
¢cudl es el tuyo?" (We've got a plan, what's
yours?)

Type Awareness raising and education

Period December 2009, January 2010 and February 2010

Location Zaragoza

Target Citizens, companies

Level Local

Contact Eduardo Sanchezesanchezsal@aragon.es

Project description

The Aragon Water Institute, a public law entitytbé Department of the Environment of the Governnaériragon
has been carrying out diverse activities to diseatei advice on saving and correct practices iusigeof water as part
of theAragon Strategy for Climate Change and Clean Enerligs This Strategy is a document to plan the actiwite
combat the climate change, to which all the instihs, companies and organisations that commit $iebras tg
carrying out action plans to reduce emissions naneee.

In December 2009, the need to create a newtivity with the clear objective of "insight intaction” was verified
Several studies showed that the general publiddieah in the importance of taking care of the eminent in addition
to detecting an improvement with regards to awasgdout the problem of the climate change antbitsequences
but it was also clear that the citizens did notwrteow they can be protagonists in the fight agaifistate change.
Therefore, and following the design line of prexda@ampaigns a new slogan was created: “TenemokaongCual es
el tuyo? (We've got a plan, what's yours?) withamma of obtaining an active commitment from the gleaf Aragon
against climate change. The objective of the cagmpaias to obtain an active commitment from citizesits regard tg
the use of water and to climate change.

The campaign used a very direct message: "We Hesady mobilised ourselves in the fight againsinelie change,
what are you waiting for to do so?", which becaheglogan: “Tenemos un plan, ¢ Cual es el tuyo” (#v/got a plan,
what's yours?). At all times, creativity calls faction through the presentation of comic strip dngs that consum
water in a responsible way. These drawings ainetarbexample to be followed by the general publio wanted to
have an "action plan".

The following media were chosen for the campaigdia, local television, local press, Internet arekmal advertising
(urban bus). Complementary actions were also chmig, such as sending out Christmas cards witliTtaeemos un
plan ¢ cual es el tuyo?” campaign adapted with @hais motives.

The months chosen for the launch were: Decembed, Z2@huary 2010 and February 2010.

Results obtained
The campaign was well accepted by the general pahli the institutions, who increased their intereadhering to
the Aragon Strategy for Climate Change.

Keys to success
The time chosen for launching the campaign wasectgras we made the most of the Christmas peribdnwitizens
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are more open to receiving positive messages,thiieaame time, it is when they follow more constist habits. Th
first step to achieve an action is a change didti and it was verified, through surveys and pigdtion levels of the
general public at events in favour of the environtneow the general public of Aragon had assimildtes importance
of taking care of the environment and was therefeagly to move on to a higher level of commitment.

11°J

D

Indicators used
Number of visits to the web page of the projectttAd moment this web is not available.

Repeatability and Applicability
Aragon is able to give the creativity to the regiavho need it.
We could give a suitable format to be adapted byidhal designer.

Total Cost

€136,000

€20,000 Creative concept and design.
€116,000 Campaign in the media

Other references
See enclosed: examples of creativity
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WG D - communication/participation

Partner P3 - Ministry for Environment of the Government| of
Aragon

Promoter Dept. of the Environment of the Government of Arago

Project 4 - Free distribution in the streets of wagr-saving
packs

Type Awareness raising and education

Period July 29,-August 2, 2009

Location Zaragoza, Huesca, Teruel and Calatayud

Target General public

Level Regional

Contact Eduardo Sanchezesanchezsal@aragon.es

Project description

The Aragon Water Institute, a public law entitytioé Department of the Environmental of the Govemmnoé Aragon
has been carrying out diverse activities regardisgemination and creating awareness, as paredRfos de calidad"
(Quality Rivers) campaign, aimed at fostering gpoactices regarding saving water at home.

The specific objective of the campaign "Free disition in the street of water-saving packs" wasctteate
ecological consumption habits amongst the genestaligpwhich are sustainable over time.

As a starting point, it aimed to make the use ef derator (a device for saving water in taps) & hbme more
widespread, by means of handing out units, freghafge. Together with the aerator, people werengasbrochure
which informed about other small everyday gestureish together mean a considerable saving of vedtbome.

To carry out this campaign, 10,000 aerators wegeiised and a small explanatory brochure was dedigmeng the
same image as the "Rios de Calidad" campaign, tohwhbelongs. These two items made up the "wsé®ing
pack".

To distribute these packs, several activities weagied out in the street, in the form of a trawgll point of
information, which visited the four main cities Aragon: Zaragoza, Huesca, Teruel and Calatayud.tdiget for
the campaign was, therefore, the citizens of thie nidban centres in Aragon.

It was felt to be a good idea to hand out the itentee main squares and places with a high infiugeople. To do
this, mobile marquees were set up, decorated Wéhmage of the "Rios de Calidad" campaign, in Wwhichost or
hostess was responsible for handing packs outsweps:by.

The importance of creating awareness in a complateand adapted to the level of commitment of ediiren was
understood. For this, we had specialist staff frilta Aragon Water Institute who accompanied the shasid
hostesses and offered the possibility to increafsermation and deal with any doubts in situ.

The campaign started on 29th of July 2009 (a Wetlngsand ended on 2nd of August (a Sunday), lastidgys in
all. When choosing these dates, we took into cenatibn the fact that during the summer monthstrsumption
of water is greater than during the rest of the wea also coinciding with the driest period.

Results obtained
The aerators handed out allow for a 50% savindnerconsumption of water in each tap. In view offta that 10,00
devices were handed out, consumption of the eanvalf 5,000 taps was saved.

Keys to success
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We consider that the choice of handing out thestenthe street was a success, the advantages are:
1.- To reach a very diverse public including akagnd social classes.

2.- The marquee itself is an advertising featuo,just for the citizens who come to it to receilie pack, but also f¢
passers-by, drivers, bus passengers, etc.

3.- The free handing over of an aerator which iy @imple to install encourages people to makdithestep toward
action.

4.- Summer is a time when the general public isenteceptive to messages about the responsible roptisa of
water.

Indicators used
Number of aerators and brochures handed out.

Repeatability and Applicability
Aragon is able to give the creativity to the regiovho need it
We could give a suitable format to be adapted byidhal designer.

Total Cost

€23,770.03

Design and printing of the brochures: €1,250 VAgluded
Purchase of the aerators. €15,070.72 VAT included
Setting up the information point €7,449.58 VAT udéd

Other references
None

D

=
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WG D - communication/participation

Partner P3 - Ministry for Environment of the GovernmentArigon
Promoter Department of the Environmental of the Governmémragon
Project 5 - Aragon:El libro del Agua (Aragon: The Book of Water)
Type Dissemination of information

Period 2007-2008

Location Zaragoza

Target General public

Level International

Contact Eduardo Sanchezesanchezsal@aragon.es

Project description
The2008 International Expositiontook place irzaragozebetweeril4th of Juneand14th of September

“Water and sustainable development” was the bragnjkest of the Exposition. This subject was divideth various
themes; "Water, a scarce resource"; “Water fof';liféd/ater landscapes” and “Water as a feature étating between
peoples".

[N

As part of this Exposition, the Department of thevitEonment decided it would be a good idea to plibé book calle
“Aragon: el libro del agua” to continue with the actions of dissemination awdr@ness creation that the Governn
of Aragon had been carrying out and aimed at ergativareness amongst the general public aboutrperiance o
water in our everyday lives. A novelty was the wdeartistic expression as a vehicle for creatingiremmenta
awareness.

=

The large-format, high-quality book aimed, by meafisa large number of images, to bring people cldsethe
aesthetic statements of water in Aragon througprééisence and absence.

The set of more than 500 photographs invited omeftect and to rethink matters related to watechsas the shortage
of it, man's administration of water or the beanftyvater in nature.

The 607-page book started with a serieprofogueswritten by the Minister of the Environment of tB@vernment o
Spain and the President and Vice President of Arago

From this point onwards, literature and photograpleye the disciplines chosen to give expressiotinéomarls that
water has left on art.

Famous artists, politicians, social leaders, bissinpople or representatives of associations afianmal scope offered
their reflections about water through articles sadous documents compiled in the part call@dions of water".

After this, the set gbhotographswere ordered according to several categories:

- Suspended water

- When water takes on suggested shapes

- Where water flows and where it seems to appear.
- Subsistence culture

- Water well administrated
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- The eyes of the river.
- Engineering

- Exodus and drought
- Secular traditions.

The book finished up with a part in which the geheublic could offer their visions about watersimort inspiring
sentences. For this, the mass media had previmislyned about how to send in these short phrdsethe book
“Gotas”. (“Droplets”)

1,000 copies of this unique book were publishedcivhin part, were distributed free of charge toraies and Town
Councils.

In addition, part was separated to be sold in tregén Pavilion of the 2008 International Expositéord in bookshops.

Results obtained
The Aragon Pavilion at the 2008 Zaragoza Expo effédeal conditions to gauge the reactions of #eral public
with regard to water. One of the indicators of tliend was the good sales of the book “Arago6nibebldel agua”,
which sold out quickly.

Success factors
By setting the project in the 2008 Zaragoza Expmade the most of growing environmental awarepasscularly
focused on matters concerning water, its importaarae the responsibility of human beings in the rgengent of &
resource that is essential for life.

&

Indicators used
Number of copies sold.
Register of Libraries.

Repeatability and Applicability
Art is a form of expression without barriers. Wdidee that using art as a form of creating envirental awareness,
through the work of local artists, can be usefd eglevant in any region.

Total costs
30.000 €

Further references
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WG D - communication/participation

Partner P5 - Emilia-Romagna Region

Promoter Emilia-Romagna Region

Project 6 - Acqua, risparmio vitale (Water, vital saving)

Type Awareness raising and education

Period 2004-2009

Location Emilia-Romagna territory

Target Emilia-Romagna households

Level Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description

The regional communication campaign “Water, vieling” was initially launched in 2004 following alplic opinion
survey which had been realised by the Region oreradnsumption within the household/domestic sph&he
campaign started a process of important cognithanges (to favour a larger acknowledgement ongei of wate
consumption), of action and behaviour (to prop@icts and domestic behaviours which bring alonbigher saving
and of values (raising awareness towards the wiadenatic), which allowed to make the citizens miafermed anc

conscious of the problematic related to water déimesnsumption. In the communication plan of tlagnpaign, the

main instrument has been a brochure, rich in usefggestions and coloured images, delivered viatm#ie Emilia-
Romagna households in almost 2.000.000 copiesr otbguments have been a web site, radio and Thoercials
poster and advertisements as well as a bookmardcdasion of the major national fairs and publieres dedicated t
environment, many brochure have been distributedtivens and participants and when possible disodands o
“kits” for domestic water saving (flow reducers dadcet aerators). During 2008, the campaign has bestyled (ney
slogan: “Half full or half empty? Whatever you tkisave water!”) and re-launched, with new slogat #e sendin
of other 2.000.000 new brochure. The encouragisglt®obtained from the demonstrative initiativaed ¢he project
put in place by the Region have concretely shovat, twith small efforts, such as simple domestierdgibns anc
minimised economic investments, it is possible litaim water savings up to an high 12%: an exceptional result
we consider that we are dealing with drinking watése overall result is extremely encouraging: gkide the concre
“numbers” emerged from many of these experientesntost important output is without any doubt ltttable to the
strong repeatable significance which water saving eonservation policies have highlighted, allowimgt only for

their vast and capillary diffusion, but also foeithstrengthening and consolidation in terms oflitriéity and goodness.

{

H—U)kua—ho

e

D

Results obtained

Modifications of domestic/urban water use behadparg. as below:

What people do to save water 2002 2005
Use fully loaded dishwasher 1,4% 72, 7%
Avoid leaving the tap open while brushing teetlavétg or washing hands 11,1% 45,5%
Install water efficient taps or tap aerators 2,2% 38,5%
Use water saving toilets 2,8% 29%

Success factors
The key elements that made this campaign succemsfuéffective have been the informative documemtairovided
to the public, together with the distribution oétkits for domestic water saving.

Indicators used
Number of distributed brochure (4.000.000 totalinber of involved families (4.000.000 total); numbéinvolved
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institutions (9 provinces, 349 municipalities, gtaumber of informative materials requested toRlegion by the
stakeholders (> 100.000); number of distributeatéamerators (> 100.000); number of web site cosftasits (2009:
12.555).

Repeatability and Applicability
Highly applicable and repeatable communication agipin other contexts.

Total cost
€ 200.000 (approx.)

Further references
http://www.regione.emilia-romagna.it/wcm/acquarispm/index.htm
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WG D - communication/participation

Partner P5 - Emilia-Romagna Region

Promoter Emilia-Romagna Region

Project 7 - National Forum on water saving and corexvation
Type Dissemination of information

Period From 2005 onwards

Location National territory

Target Institutions, universities, associations, utilities

Level National

Contact Emanuele Cimatti ecimatti@regione.emilia-romagna.it

Project description
The ‘National Forum on water saving and conservaticas established in 2005 with the objective afr@asing th
efficiency in the use of water through the ametiora of the coordination and of the knowledge s@ramong th
actors involved in the water cycle. This projeetr&td from the recognition of several difficultiesthe diffusion o
positive experiences due to the high territorialgfnentation. In response to these lacks, the Fevamestablished
with the aim of becoming a shared and organisetfopta to dialogue and share knowledge amongst thedwof
researchers, water services managers, associatiatisnal and local institutions, non-governmerdgeganisation
environmental associations. The objectives of thieifa are: to favour the diffusion of news, data argeriences; t
tackle with the Regions and the other relevantradtee factors which limit and slow down the p@iion water saving
(e.g. tariff method); to develop a nepisodic national communication campaign; to pgetber a technical table wi
the Regions that defines a national program anceam@bes with the EU for the implementation of thet
Framework Directive, also to foster the attentionvfater in the other sectors; to extend and exgdgnojects so as to
become the “dragging factor” which allows filve valorisation of the already existing initi&s, which have not y
become “system”; to integrate the institutionaligies with the entrepreneurial initiatives andzgtis participation.
The Forum is articulated tmematic work groupt which participate both public and private astor

Success factors

The success of this experience derives from thatiore of a network among stakeholders and insbitigtiwhic
facilitates the distribution and the access torimi@tion and best practices. In addition to thatlaewoimportant aspect
which led to the success of the initiative is theation of different organisational levels thatilitates the concrete
identification and implementation of the best pekcand activities to raise awareness on watengavi

Results obtained
The birth and the development of the Forum browglthe realisation of several documents and putiidiea resulting
from meetings and conferences which took place thweryears. The results produced are availabl¢aliamh on the
Forum’'s website. In December 2009 the Region ErRlienagna inserted the Forum in the Regional Lav2@19,
which will allow to structure it as a National Assation for a better recognition of the work domefar by the Forun
and for the further development and strengthenfrie project. So far almost 700 individuals andifitutions and
agencies have registered to the forum and parteipathe different working groups. Furthermore atn2500 peopl
have subscribed to the newsletter.

D

D

Indicators used
Number of stakeholders registered to the Forum-g@1); number of subscribers to the newsletter @250umber of
participants to the Forum conference/workshop/san#00-500 per year).

Repeatability and Applicability
Highly applicable and repeatable networking systemvater saving.

Total cost
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€ 150.000 (approx.)

Further reference
http://www.forumrisparmioacqua.it
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WG D - communication/participation

Partner P5 - Emilia-Romagna Region

Promoter Consorzio di Bonifica di secondo grado per il Canal
Emiliano Romagnolo - CER

Project 8 - Permanent Exhibition on Irrigation
Technologies

Type Dissemination of information

Period Since 1989

Location Emilia-Romagna — Bologna

Target Farmers, Technicians, Students

Level National, Regional

Contact Emanuele Cimatti ecimatti@regione.emilia-
romagna.it

Project description
The permanent exhibition on irrigation technologgaimed to provide farmers and technicians wi#aic up to date,
information about irrigation technologies availaloie the market and to disseminate and provideitigion High
Efficiency Irrigation Technologies. Water savingvebtechnologies are presented drawing the attemticthe end users
and ofthe Extension Services on the opportunity to imprthe irrigation water management at field or faale
The operating irrigation technologies are placedpen field. More than 50 models of drippers, 8@imand micrg
sprinklers, movable sprinkler solid sets, pumpléer, dosing or injection pumps for fertigatiore aromposing th
exhibition. The show is upgraded every year. Dutimg visit a collection of publications, that pogrites bench test
results of microirrigation materials, most of th@mluded in the show, studies on irrigation techhi&conomic aspects
and on irrigation water saving management, isitisted to the visitors. Students from High SchdoAgriculture and
Agricultural Universities can take a practical elam irrigation technologies visiting the PermanErhibition. The
permanent exhibition offers the opportunity to ilmgation water stakeholders (CER, CER’s assodidteand and
Water Reclamation Bureau) to provide the basic kadge addressing a more efficient water use besrdesvater
distribution. The permanent exhibition is among Hwions taken to fulfil the water saving objectiveet by the
Regional Action Plan for Rural Development 2007-201

1]

Results obtained
The indirect impact of the project on the waterisgannot be assessed.

Success factors

Stimulation of a water saving awareness and cultateng end users. Fast and wide dissemination el mwigation
technologies, boosting adoption of the more edfititechnologies promoted and co-funded in the drarh the
Regional Action Plan for Rural Development.

Indicators used
The exhibition hosted 350 groups of visitors, igsta more than 3500 farmers and technicians.

Repeatability & Applicability
Similar exhibition on irrigation technologies cae leasily set up everywhere. Permanent exhibitiongrra@yation
technologies were set up in other ltalian regi@enipania, Molise, Apulia, Sardinia) under the CEHBesvision.

Total costs
15.000 € per year

Further references
http://www.consorziocer.it/ricerca_campi.html
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WG D - communication/participation

Partner P5 - Emilia-Romagna Region

Promoter Comune di Sala Bolognese — Consorzio di Bonifica

Project 9 - Ecomuseo del’AcquaEcomuseum on water)

Type Education and awareness raising

Period From 2007

Location Ecomuseo dell’Acqua - Cassa di Espansione del edadolo, Via
Zaccarelli, 16 - 40010 Sala Bolognese - BO - Italy

Target Institutions, universities, associations, farmeshnicians, students.

Level Local/Regional

Contact | Emanuele Cimatti ecimatti@regione.emilia-romagna.it

D

Project description

Sponsored by City of Sala Bolognese and “ConsatzBonifica” (shared with Emilia Romagna Region d@havince
of Bologna) the “Ecomuseo del’Acqua” museum ilhaseés the relationship between people and wateniarea tha
for centuries has to deal with excesses of itgsivieeginning river Reno. The aims of the museuthésdiffusion of

knowledge of all aspects of the water world: techhicultural, social and environmental.
These didactic educational aims are achieved tlrouganizing:
- Conferences, seminars, training courses.

- Activities: cultural, historical, social, envirorental, etc. ..

- Educational activities for schools

- Non-profit activities

1t

Results obtained
Around 6000 visitors from 2007 to present.

Success factors
The secret of success is to communicate techrmcedapts easily.

Indicators used
Number of visitors, number of schools, number @&rds.

Repeatability & Applicability
The project is replicable, adapting to the aquaticironment of the area.

Total costs
€ 1.000.000,00

Further references
http://www.ecomuseodellacqua.it/
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WG D - communication/participation

Partner P9 — REC

Promoter The Regional Environmental Center (REC)

Project |10 - The Green Pack Programme

Type Education and awareness raising

Period 2001 - 2011 ongoing

Location EU Ms: Bulgaria, Czech Republic, Hungary, Slovakaland,
Other countries: Albania, Azerbaijan, Belarus, Basmd
Herzegovina, Kazakhstan, Kosovo, Kyrgyzstan, FYR
Macedonia, Montenegro, Russia, Serbia and Turkey

Target Children from grades 2 to 6, secondary school stisdand
their teachers

Level National, regional, local

Contact Kliment Mindjov, Senior Expert, Regional Environnai
Center (REC)kmindjov@rec.org

Project description

The Green Pack, a multimedia environmental educddiy intended primarily for secondary school teas and the
students about environmental protection and swsténdevelopment. The Green Pack’s interactive ranlfi-media
presentation makes it a lively source of informatior anyone interested in environmental challengrespired by the
political process "Environment for Europe”, the @rePack interactive educational materials haverpri¢ed its
sophisticated political messages on sustainableldement by adapting them for teachers and students

(1%

It includes a 200-page teachers’ guide, an intea@D-ROM for students, a video-film collectionpbaard game and
various other educational aids. Each Green Pac&dapted to a particular country, with national aedional
information supplementing the core material.

The Green Pack has been produced in 14 national regidnal editions, each one adapted substantiiely,
collaboration with national education and environtak ministries, to the particular country’s enviroental context
and translated into the relevant language or lagggieDistribution is carried out in cooperationhamiational educatio
ministries and targeted at school teachers vianiirgi workshops. National versions have appearedPofish,
Hungarian, Bulgarian, Czech, Slovakian, RussiamaAlan, Turkish, Macedonian, Azerbaijani, CroatiBosnian
Montenegrin, and a general European version hasreeluced in English.

=]

The Green Pack includ&? topics related to environmental protection amsteinable development, including wa
divided into five chapters:

Environmental Components: air, water, soil and iexity;

Threats to the Environment: urbanisation, noisest&zand chemicals;

Human Activities and Impacts: energy, transpodustry, agriculture, forestry and tourism;

Global Challenges: climate change, ozone deple#icidification, and issues affecting seas and a&;ean

Values: ethics and values related to consumerismain hedh and the environment, citizens' rights, and rasftlity
for the Earth's future.

The chapter on water includes a section on reduaiager use, saving water at home as well as congeand
protecting water in general.

Green Pack Junior, a versioh the Green Pack specifically geared towards thecatibnal needs of children frg
grades 2 to 6 and for schools with less technigalpenent and fewer multimedia facilities. The mitsrare divided
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into 10 topics that look at the interaction betweawironment, society and economic developmentsdhepics ar
used to demonstrate how human beings are connextetidd how we affect, the environment in which live and,
most importantly, what this means for society. E&mpic comprises a structured lesson plan and tppasting
materials required to plan and deliver a classhensubject. The lesson plans create an interastiyeof learning by
using discussions, brainstorming, role playing, audidoor activities. Each lesson plan provides tdscher with
background information on the topic, teaching olbjes, a methodology, the required materials, ssiggetiming, an
possible teaching locations. At the end of eacbolegplan teachers will also find supporting factteend other tools
such as colouring pages, tests and even fairyt@lestopics present the key issues facing the woddy: pupils ar
encouraged to think critically about them and tognately, to become involved citizens.

@D

&N

@D

Results obtained
Since 2001, the Green Pack leen implemented in 14 countries. Over 28,000 iGRseks have been produced, i
than 20,000 teachers have been trained to usadtseme 2 million students have been taught ussinieractive
multi-media materials.

Success factors
Each Green Pack is adapted to a particular couwitly, national and regional information supplemegtithe core
material, in collaboration with national educatemd environmental ministries and local experts.

Indicators used
N.A.

Repeatability and Applicability
It has been already repeated, applied and adaptedi ¢couhtries’ conditions. Lessons learned and metlogg are
available at REC.

Total costs
N.A.

Further references
Project websitehttp://greenpack.rec.org/
http://archive.rec.org/REC/Programs/Greenpack/ginemtml
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WG D - communication/participation

Partner P9 — REC

Promoter Regional Environmental Center (REC), CO Bosnia and
Herzegovina

Project 11 - Sharing waters

Type Dissemination of information

Period 2007 -

Location Neretva and Trebisnjica river basin, Bosnia and
Herzegovina

Target - Nature park Hutovo blato

- Hydropower plants and dams operators
Level International
Contact Zoran Mateljak zoran.mateljak@tel.net.ba

Project description

The main aim of the project “Sharing waters” is éohance biodiversity protection and nature conserveby
improving water management in the Neretva and $rgioh rivers basin and to promote local orgarisatiand of
cross-border exchanges between local organisatindspeople in the interest of managing shared ressuNaturg
Park “Hutovo blato” is selected for the conservatiarget of the highest priority. In water managetiierms, “Hutovg
blato” represents summation of all upstream infagsnand it is a heart where waters from rivers efeliva and
Trebisnjica meet. In nature conservation termis, & Ramsar site, important for bird migration. fehare endemic fish
species and it is generally rich in biodiversity.
World Wide Fund for nature (WWF) Mediterranean Pamgme in collaboration with REC BiH establishedean of
respectful experts with task to analyse the wateids (quantity, quality and timing) of the key spedbirds, fish an
flora) of the Nature Park “Hutovo blato”. Besideothiversity researches, hydrology and hydrogeoldgyies have
been developed in order to understand complex weggme of Hutovo blato, which is situated in kersirea with vas
number of underground connection that the natueetasring water in and out. The natural watermegis heavily
disrupted by hydro-technical infrastructure in upparts of the basin, which jeopardises wetlandduwibvo blato. The
Sharing waters project aims to provide recommeadatio secure quality, quantity, and timing of watet would
stop biodiversity loss.

11

o
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Results obtained
The project expert team focused on the bioditerseeds in terms of water of Hutovo blato ecosysteAt this aim
five most important areas for biodiversity (hots)ohave been identified which suffer of lack of eratThe
predominant ecosystems are flooding meadows whesseration is needed. The ecological needs ofiteeafeas have
been identified by the experts team and can be suined in the following key parameters:
i) at least 10 cm level of water is necessary betw@ctober — March,

i) up 10 cm in period April — June,

iii) dry period from July to September except the streams of Huldetm and Derane lake which must never dry y
any period of the year.

Success factors
The project team has been discussing all potestlations that could secure favourable conditionthé five hotspots.
There is a list of seven solutions as the outcomaous brainstorming internally and externalfytloe experts tean
It is important to remark that each of them has@mad cons that must be carefully evaluated.

The first group of solutiongs consisted of bringing water to these hotshaisginatural underground connecti
between Popovo field and Dabarsko field with Hutbleto i.e. to literally mimic natural flows. Theselutions woulg
be the most favourable but they are interrelateth wiiany uncertainties and some of these solutioosldvbe

182



INTERREG IV C-Project on Water Scarcity and Drough t

technically hard to achieve.
The second group of solutions are technically ba$kdse solutions would be more effective in teohgroviding

waters but one needs to be very careful bechwesehave some possible adverse effects that cam grosdditiong
threat to Hutovo blato’s biodiversity.

Indicators used
In order to further investigate influences of wategime to biodiversity in these five hotspots, team has set U
monitoring plans for water quantity, quality, ickitogy, ornithology, and flora.

Repeatability and Applicability
Experience can be repeated and applied in anybimanslary river basins taking into account the djpecbnditions.

Total costs
Approx. €250,000

Further references

http://www.panda.org/what we do/where we work/nerdiinean/about/med_freshwater/neretva/
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WG D - communication/participation

Partner |P12 - National Meteorological Administration Romeni

Promoter | Number of partners: 10

- Province of Parma — LP, Italy

- National Meteorological Administration, BuchareROD - P 10
Directorate Climate Change and Sustainable Development fitos
Ministry of Environment and Forests of Romania dioated
development the “Guide on the Adaptattorthe climate change effecf
approved by Ministerial Order in 2008 (OM 1170 (02008). Some of
the specific measures contained in the Code wehedad in this Guide.

Project |12 - ACCRETe Project / Agriculture and Climate Changes: how to
Reduce human Effects and Threats

Type Awareness raising and education

Period 2005-2007

Location |Number of countries: 6
Italy, Czech Republic, Greece, Germany, Romaniayesiia

Target Farmers, decision-makers

Level Interregional, national

Contact Contact person/team leader of the project: dr. ABtoez
Email comess@interfree.dr. info@accrete.eu
Contact person of NMA: dr. Elena Mateescu

Email: elena.mateescu@meteoromania.ro

Project description

Code of Attitudes

The aim of the project was to make private andipwators of the agriculture sector sensitive tegtlile consequenc

of climate change on agriculture production. Al® project aims to make people and agriculturaisifully aware of

this connection in order for them to assume preptiudes, achieve new technologies, and also pmmcustainab
agriculture.

Goals:
- be aware of the mutualism “agriculture — climelt@ange”;

- make private and public actors of the agricultsgetor sensitive to the possible production comseces cause

by this interaction;
- improve forecasting — and preventing systemsatiinal risks affecting agriculture (network).

The project includes: study phase, transnationaha&xge of experiences, observation, informatiossethinatior
through new products (DVD, code of attitudes, Detlan...).

D

2d

Results obtained
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The project ACCRETe intended to achieve the folfmyviesults:
- Observatory: establishment of a transnational network to erantiow agriculture interferes with climate
change in the partner regions. AIM: to monitor thtual relationship between agriculture and clincdtange in
the partners regions, specifically to analyze thtadeferring to the dosage €@nd the measurement of UV
radiation increase. Results: specific website andipation of the collected data
- Thematic Workgroups: information, promotion, and dissemination throuthee thematic work groups to
change attitudes and raise awareness for the ghkden climate change and agriculture, also inughtocal
actors.
- Chrissoupolis, Greece — February 2006. Topic:eltgwv renewable energies and implement
controlling of energy and energetic effectivenesagriculture.
- Potenza, Italy — November 2006. Topic: how tongfar patterns of better water resource
management to agriculture and reduce the climatags effects.
- Parma, ltaly — February 2007. Topic: increase emsustainable cultivation methodologies,
particularly organic farming
- Code of Attitudes for farmers (on DVD). This presentation summarizes risks foticadture that are due to
climate change. It will also promote attitudes whishould help to reduce human-induced impacts en th
climate.

The Code of Attitude was disseminated by all pastne specific users of each member country, resmdy to
the ministries in decision-making purposes, toféieners for implementation of technologies in cotrgractice.
Also, on February 21, 2008, Ministry of Environmentcollaboration with the Chamber of Deputies loé t
Romanian Parliament organized Conference calledptation and mitigation of climate change" wheresth
products were presented to publicize and implerogptoject results.

- A Transregional Declaration of Intents: “Transregional Understanding ACCRETe". All partaemdersigned
the declaration that show they are firmly willirgy follow up with research, cooperation, supporsastainable
agriculture and activities in the issues;

- An Awareness Campaign to inform citizens about risks that are due tonate change. Particularly
repercussions on agriculture will be stressed. Sfilehave time!” - the ACCRETe Project’s videoespis the
basic message of this project directed to creaingew attitude towards the environment and makiegple
more sensitive to the risks, in order to tone dbmwman-induced effects on climate change.

Success factors

- The Code of Attitudes for farmers representsntiaén instrument to be used by the political actorsaising the
farmers’ awareness on the necessity to adapt adettlatologies to climate change. Furthermore,dbéke is meant to
reduce the anthropogenic impact upon climate;

- the video-spot and all products (case studiesgnted at the project thematic groups and Dedberatvas translated
in the language of all partners, including Engliginsion

- publications of the exchange of transnationaldgoi@ctices on sustainable agriculture and sdieptiiblication
regarding the results of the scientific observatory

Indicators used
The Code of Attitudes for farmers
- The main agricultural activities impacting climatee outlined, together with the list of good preesi farmers
can adopt to reduce impacts and vulnerability.
The chapter 3 contain the main agricultural agésitind their specific aspects impacting climateafe® topic
are:

3.1 Crop Management and land use

3.2 Soil management and fertilization

3.3 Livestock managements

3.4 Water management

3.5 Renewable energies and energy efficiency
For each of the main agricultural activities, ag@hdescription of its mutual interactions witinwte is reported.
Suggestions for the adoption of best practicegiaen with emphasis on benefits for farmers andrenment.
For example, Chapther 3.4.1 Irrigation best manay¢practices
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Good practices:
Rate irrigation highly within the management sgste
Know the soils property like capacity of soil tolth water, and where in the soil profile the romttshe crop
are.
Design and maintain irrigation systems correctljgation system setup, age, and maintenanceraitink
factors in their ability to manage irrigation
Monitor all aspects of each irrigation event befohering and after the irrigation. Deciding of when
monitoring of where water is going, both during thiggation, by measuring system performance and
uniformity of application, and after the irrigatidoy assessing under- and over-irrigation.
Use more than one objective monitoring tools tcesctte irrigation. The most common and simplestidet!
digging holes to check soil water, observationhef appearance of plants, and the checking ofwieks-or
drain flows after irrigation and subsequent adj@sihin practice at the next irrigation.
Retain control of irrigation scheduling. With modeechnology, it is possible to set up irrigatigstems to
operate entirely automatically, based on the regdirom a probe or a set of probes.
Use software for water balance, running on persooaputers or on web servers. Models for practisal
must be simple, avoiding too many parameters, usefy for experimental purposes.

Farmer benefits:
Optimal use of irrigation water.

- The message afideo-spotit is: “We all are responsible for climate charaged individuals canral need to do th
right thing to limit this threat:

the sea, water, mountains, snow

nature is harmony.....balance....it is our home....ih&sworld we live in

yet, something is changing

fruits of the earth do not have water enough tavgro

man has become an arrogant polluting presence...... natswe defends itself

stop all this, be environmentally-friendly.....We atél in time!”

Repeatibility and Applicability
The Guide can be used as a model for other goadiggeguides, for example with special referencertmught anc
desertification, or floods. The exchange of experecreates the opportunity for other approachas the curren
status.

Total costs: 750.000 EUR

Further references
- Web page:http://www.accrete.eu
- Publications :

]

—

- Elena Mateescu(2007) — “EU-ACCRETe Project — Agriculture andrGdite Change: how to reduce human effects

and threats. Romania’s contribution and futuresstefhe Parliament Politics, Policy and People Mage, Issue 25
10 December 2007, pp. 76-77;

- Elena Mateescu(2007) — “EU-ACCRETe Project — Agriculture and Céta Change: how to reduce human eff
and threats. Presentation of the case studiesrpeesat the project thematic goups”, Publisher hynidipality of
Chrissoupolis, Greece, pp. 11-14, 14-18, 20-22;

- Elena Mateescu, V. Turcu2007) - “EU-ACCRETe Project — Agriculture and Céita Change: how to reduce hun

effects and threats. Regional facts and challeng€&iiapter 2 — Climate change in Europe and Ch&pteRegional

climate change impacts on agriculture, Publislyddbiversity of Rostock, Germany, pp. 18-71;
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WG D - communication/participation

Partner P13 - Provincie Noord-Brabant

Promoter Provincie Noord-Brabant
Telos — Brabant Centre for Sustainable Developniémiyersity

of Tilburg
Project 13 The People-Planet-Profit ScaPPP-scan)
Type Public/stakeholder involvement

Period 2008 — onwards

Location | Noord-Brabant (several locations)

Target Water authority, regional government, farmers, NGOs
municipalities, entrepreneurs

Level Regional, Local

Contact | Frank van Lamoerfiflamoen@brabant.hl
John Dagevogdagevos@uvt.nl

Project description

The PPPscan is an internet based tool for asseasthgromoting sustainable development. It is Hailtuse in early

planning stages (ex ante), when major decisiofihaire to be made and adapting plans to new naedsnsights i
still possible. Groups of stakeholder may use o to explore expectations and common goals itriectsired way.
Based on a questionnaire and a set of long tertaisability demands for the people, planet and ipdmain, the
scan presents strong and weak points of a plaefgrand provides insight in the amount of (dis)agrent betwee
stakeholders. The outcome of the scan should sk fosdurther discussion among stakeholders, leathnconsensu
on improvement of the assessed project.

The tool has been designed on basis of a methaelapmd by Telos (the Brabant Centre for SustainBleleclopmen

at the University of Tilburg) Another applicatiari this method is the Sustainability Balance Sheséd for ex-post

monitoring of the development of a specific regfomm the perspective of sustainability. A SustailigbBalance

Sheet of Brabant has been made every four years gie late nineties. Because of its wide useTéhas method has

become the ‘common language’ of sustainability ratint.

Results obtained

As using the tool effectively leads to improvedndaand thus the original plans are never executadasurabl
results are hard to obtain. However user reviewsige some insight in the effects of the PPP séamide array o
userd (regional government , municipalities, NGBssiness organisationsplue the PPP scan as easy to use

effective in improving the ‘sustainability’ of pmjts. In provincial policy making, the use of theltcontributed to the

development of projects focussing on the use ofi@eic drivers for water management (including deplivith wate
scarcity and fresh water supply). Use of the PP&h Ss promoted by the Social-Economic Council (8alc
Economische Raad), an influential national advismard.

Success factors
The PPPscan has been used in a large number of projeatging from the planning of new estates and
development of a shopping mall to the definitionaohew provincial water plan. It is also applieds&veral ther
Dutch provinces and — through some Interreg prejeat other regions in Europe. Recently there has lerest in
using the PPPscan for water management in Eastekeyrand desert development in Egypt.
Key factors of success are:

- Universally applicable

- Simple set up and easy to use

- Effective in project development and communication

- Providing a common language for sustainable devedop
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- Integrating ecological, economic and social issues
- Freeware

Indicators used

The PPP scan does not provide an objective outdbkeethe sustainability of a project is 7 on alscaf 10), bu
shows expected effects (based on opinions) on ggoéxonomy and society of proposed projects aadsplin this
sense it is a planning and communication tool, diatémproving projects in an early planning stage.

Repeatability & Applicability
Experience with application in projects in the Netands and abroad shows the PPP-scan can benusey idifferent
projects and very different settings. In dealinghwivater scarcity its strength lies in integratithge ecological
economic and social dimensions of this issue. s ithbsupports thinking ‘out of the box’, leadingwards innovativ
solutions and new coalitions between stakeholders.

Total costs
There are no costs for users of the PPP-scan @@re¢wCustomising or translating the tool is pdesiim request.

Further references

The scan itself (English version) can be foundvanw.pppscan.org

A description of the method (in Dutch) is availabtehttp://www.brabant.nl/dossiers/dossiers-op-themigmimilieu-
informatie/meten-van-duurzaamheid.aspx/~/relatetiifB2da6f24 7a0ad4el5alblaed33ef

An introduction on the wuse of the tool for water magement (in English) is available
http://www.telos.nl/Publicaties/PublicatiesArtikalg6822.aspx?t=Grow%20with%20the%20flow
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WG WGD — communication/participation

Partner P 13 Provincie Noord-Brabant

Promoter Provincie Noord-Brabant

Project 14 - The Waterfootprint (WFP)

Type Awareness raising and education

Period 2010 — onwards

Location Noord-Brabant (several locations)

Target Water authority, regional government, (agricultyral
business, NGO's, municipalities, entrepreneurs

Level Regional, Local

Contact Henk Meerman (hjpmeerman@brabant.nl)

Project description

There is a relation between the consumption of ymtedand the impact on water systems everywhetkeirworld.
Many of the goods consumed in a country or regi@nrmt produced there but come from abroad. Somesyan
particular agriculture-based products, requiret @lavater during their production.

The waterfootprint is an indicator of direct andinect water use of consumers and producers. Therfeatprint of an
individual, a community or business is definedtestbtal volume of freshwater that is used to poedilhe goods an
services they consume.

Global pressure on freshwater resources is inergabecause of a growing demand for water intensigducts such

as meat, sugar and cotton, mainly caused by changgsbal population and income levels. Therefdrés vital that
we understand the link between food and fibre pctdn, the products we consume and the impact fireduction
has on scarce water resources in numerous aréas wbrld.

The waterfootprint can be used as a tool to achiba¢ issues like water shortages and pollution lsarnbetter

understood and addressed by considering produationsupply chains as a whole. In this way, goveniseivil

society communities, business, but also consunarplay a role in achieving a better managemeniatér resources.

The waterfootprint can easily be implemented in RP principle as a tool for assessing and prognairstainabl
development.

Governments can and should engage with consumdrbusinesses to work towards sustainable consurndugts
They can promote product transparency by meanslointary agreements per sector, standard settatglling or
eventually legislation. For example: 80 % of theer strawberries exported to Nortdeuropean countries are frg
the Cota Donana, a sustainable wetland in the Sofupain. The harvest of these winter strawbertiests hug
amounts of water which causes severe drought. Mesgucers in this region extract groundwater inllagal way. In

Holland, a big supermarket has made an agreemémtsaime growers in Spain because they export drayberries

grown in a sustainble way (legal and less watey lass insecticides etc.).

To achieve that Brabant will be considerded as siaguable province it is important to communicab®w the

waterfootprint to producers and consumers. Agreé¢sneith business, stakeholders, environmental fatiods and

other governmental authorities (national and iragomal) can lead to important communicative tdolsealize this.

Results obtained

The waterfootprint is not used yet as a standarithage but nevertheless there’s interest from bgsirte give produc

(4%

D
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transparency and to support regulation from govemm Some companies already initialized their ofwot
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standardized) labelling . The Water Footprint Nekvivites stakeholders with an interest in the es@otprint
concept to become partner to jointly execute reseand waterfootprint projects, to share practeawledge and ge
involved in open debates on critical issues rel&tedaterfootprint and sustainable water management
Otherwise there are many figures about the wattpfo of Dutch consumers, published by prof. Andttoekstra
University of Twente, developer of the waterfoatpri Especially the waterfootprint due to the canption of
agricultural products can be specified further iptoduct categories.

Reducing the water footprint can be part of theirenwnental strategy of a business, just like rengiche carbon

footprint. Second, many businesses actually facewse risks related to freshwater shortage in tlogierations o
supply chain. What is a brewery without secure wsigply or how can a company in jeans survive auttcontinued

supply of water to the cotton fields? A third reaso do water footprint accounting and formulateamees to reduce

the corporate water footprint is to anticipate tatpry control by governments. In the current stiage not so clea
how governments will responbtut obviously regulations in some sectors of bussimaay be expected. Finally, so
businesses see a corporate water footprint straéésgy as an instrument to reinforce the corporatage or tq
strengthen the brand name.

Success factors
First of all, environmental awareness and straiegyften part of what a business regards as itgptrate social
responsibility’. Reducing the water footprint cam fpart of the environmental strategy of a busin@ss like reducing
the carbon footprint. Second, many businesses lbctizece serious risks related to freshwater slgatén their
operations or supply chain. A third reason to ddewiaotprint accounting and formulate measureseduce the
waterfootprint is to anticipate regulatory contim} governments. Finally, some businesses see arabepwater
footprint strategy also as an instrument to reitdothe corporate image or to strengthen the bramden When

information is available on the impacts of a certiticle on the water system, consumers can makgcous choices

about what they buy.

Key factors of success are:
- Universally applicable
- Cooperation with business and foundations
- Cooperation with Water Footprint Network
- Effective in project development and communication
- Providing a common language for sustainable devedop
- Integrating ecological, economic and social issues
- Freeware

Indicators used

(related to success factors)
The waterfootprint does not provide an objectivicome (like the sustainability of a project is 7aacale of 10), but
shows expected effects (based on opinions) on ggadconomy and society of proposed projects aasplin this
sense it is a planning and communication tool, diatémproving projects in an early planning stage.

Repeatability & Applicability

First experience with application in projects skdie waterfootprint can be used in very diffeygojects and very
different settings. In dealing with water scardgitystrength lies in integrating the ecologicabmemic and social
dimensions of this issue. In this it supports tiigkout of the box’, leading towards innovativdig@mns and new
coalitions between stakeholders.

Total costs
Freeware

Further references
Information about the waterfootprint(English vergi@an be found onwvww.waterfootprint.org
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WG D - communication/participation (linked to WGA1)

Partner P14 - General council of Herault

Promoter General council of Herault

Project 15 - Guide production for promotion of altenative resources: rain
water, grey water, waste water, water of private bred weel, raw
water, swimming pool water.

Type Dissemination of information

Period September 2009 to May 2010

Location  No particular physical location

Target General Council of Herault's Stakeholders, citizens

Level Local, Regional

Contact | Caroline Muller:cmuller@cg34.frTel: 33 4 67 67 65 05
Philippe Lenoir plenoir@cg34.fr Tel: 33 4 67 67 65 01

Project description

The handbook aims to enlighten the decision matethe advantages of various alternative resoulcesl] allow to
describe the general conditions of the ecologteaghnical and economic measures (for instanceatwsfon financial
balance of water departments).

Results obtained
The handbook issued on the whole territory shoutdide useful tips at different steps of the derismaking process
from the very first choice between a large rangeater recovery options to the operational phasegt of individua
records of the handbook summarizes who-does-wbat, & which cost, under which safety conditioresc.

Qo

The rain water recovery policy will be issued ota@e scale and for multiple market targets thraugldownloade
files on a website.

Success factors
The General Council of Herault has commissionedreey office to conceive the handbook, sum up th@Kedge on
this topic, and carry on a communication file addesl to the local authorities.

Indicators used
- number of calls for information
- number of implementations or projects fulfilled

Repeatability and Applicability
Information spread throughout the guide, updategpécially in a fast running technical evoluticaRing into account
experience feedback and use of the guide for loggling sessions and the e-learning program.

Total costs
30000€TTC

Further references
Website:http://www.herault.fr/environnement/publication/dairessources-de-substitution
http://www.herault.fr/environnement/eau-potable
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WG D - communication/participation

Partner P14 - General Council of Herault

Promoter | General Council of Herault

Project 16 - Awareness campaign in schools for thpromotion of water
savings and distribution of small water savings ki

Type Raising awareness and education

Period School year 2008/2009

Location |Scattered school in Herault’s territory

Target Kids from 10 to 12

Level Local / Regional

Contact |Caroline Muller, e-mail: cmuller@cg34.fr; Tel: 334 67 65 05
Philippe Lenoir, e-mail:plenoir@cg34.fr, Tel: 33 4 67 67 65 01
Coopere34info@coopere34.org Tel: 334 67 54 19

Project description

The pedagogic project has been set to encouragks poyard a better understanding of impacts albaier shortag
and establish a diagnostic either in the schoaltdiome. The program includes also the correctofiseater save
devices and developing behaviours in water savings.

The aim of this initiative was also to test the lempentation of water sing equipements (hydroéconomic kits) wit
households in Herault.

= ®

Results obtained
The project was implemented in an experimental we87 classrooms and touched roughly 970 kids.

Success factors
Both teachers and associations involvement in dagigand implementing the pedagogic program. It evaated and
conducted in school with the active engagemesngfronmental education actors.

Indicators used
Pedagogic projects were assessed according toedifferiterions:
- home equipments of water savings devices
- volumes of water saved in schools
- volumes of water saved in each family

Repeatability and Applicability
Amongst numerous actions the general council oahlewishes to promote the dissemination of awagmampaign
in the framework of alpnning and a coordinated policy. Under those dmr the reiteration of measures to pron
water savings can be deployed successfully.

Total costs
34630€TTC

Further references

Website:
http://www.herault.fr/environnement/eau-potable
www.coopere34.org
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