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3. MITIGATION – Energy production 

# $%$&' ( )$!* $+!, - . - &' / - , !$( !Energy Plan on the 2015 horizon!0 * )1* !1' ( +), - 2+!%* - !# $%$&$( !- ( - 234!
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4. MITIGATION – Industry 
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5. MITIGATION – Transport 

# $%! &'! () %! * +,$! - %. (&/- ! /%- 0&$- ,12%! '&/! . 2,* +(%! . ) +$3%4! 56%! (&! ,(- ! ) ,3) ! 2%7%2! &'! %* ,- - ,&$- ! +$5!
. &$- (+$(!,$. /%+- %- 4!,$!1&() !+1- &26(%!+$5!/%2%7+$(!(%/* - 8!

9) %!'&/%- %%+12%!(/%$5!,- !+!- ,3$,' ,. +$(! ,$. /%+- %!,'!+00/&0/,+(%!* %+- 6/%- !+/%!$&(!(+: %$!,* * %5,+(%2; ! (&!
* ,$,* ,- %!,(- !%' '%. (- 8!

The Catalan Passenger Transport Plan!5%',$%- !+!. &* 02%(%4!. &&/5,$+(%5!+$5!- 6- (+,$+12%!$%(< &/: !&' !
0612,. ! - %/7,. %- ! +$5! '+. ,2,(,%- 4! 0/&* &(%- ! +. (,&$- ! (&! ,$(%3/+(%! * &5%- ! &' ! (/+$- 0&/(4! +$5! . /%+(%- ! +$5!
. &$$%. (- !$%< !0612,. !'+. ,2,(; !- %/7,. %- !,$!/%- 0&$- %!(&!. ,(,=%$- >!3/&< ,$3!* &1,2,(; !$%%5- 8!9) ,- !?2+$!. 2%+/2; !
0/&0&- %- ! +! . &&/5,$+(%5! +$5! ,$(%3/+(%5! 0612,. ! ,$(%/@6/1+$! 0+- - %$3%/! (/+$- 0&/(! - %/7,. %4! ,$! < ) ,. ) !
/%362+/!/&+5!/&6(%- !+/%!+5+0(%5!+$5!. &&/5,$+(%5!< ,() !+$!,* 0/&7%5!+$5!%A(%$5%5!/+,2!- %/7,. %8!

B(!0/&* &(%- !+! . 2%+$%/! (/+$- 0&/(! - ; - (%* !< ,() ! * &/%!%$7,/&$* %$(+22; ! - &6$5!&0(,&$- 8!C%- 0,(%! () ,- 4!$%< !
+$5! * &/%!5/+- (,. ! * %+- 6/%- ! * 6- (! 1%! - (65,%5! (&! /%56. %!3/%%$) &6- %!3+- !%* ,- - ,&$!2%7%2- ! ,$!+1- &26(%!
(%/* - 8!9) %- %!,$. 265%!() %!'&22&< ,$3D!

a) E2%+/2; !promoting collective over individual transportD!

a.1)!F &+5- !+$5!2+$%- !* 6- (!1%!16,2(!%A. 26- ,7%2; !'&/!0612,. !(/+$- 0&/(!,$!. &&/5,$+(,&$!< ,() !/+,2< +; - 8!

a.2)!G6'' ,. ,%$(! '/%%!0+/: ,$3!+/%+- !* 6- (!1%!0/&7,5%54!< ,() !+((%$5+$(4!. 2&- %!(&!16- !+$5!/+,2< +; !- (+(,&$- !
(&!%$. &6/+3%!() %!6- %!&'!0/,7+(%!. +/- !+- !+!* %+$- !&' !3%((,$3!(&!0612,. !(/+$- 0&/(!$%(< &/: - 8!

a.3)! B$56- (/,+2! %- (+(%- 4! 2%,- 6/%! +/%+- ! +$5! . &* * %/. ,+2! 5,- (/,. (- ! * 6- (! ) +7%! 0612,. ! (/+$- 0&/(! < ,() ! +!
(,* %(+12%!+$5!- %/7,. %!+5+0(%5!(&!() %,/!* &1,2,(; !/%H6,/%* %$(- 8!

a.4) I /1+$!5%- ,3$!0/,&/,(,%- !* 6- (!1%!* &5,',%5!,$!/%2+(,&$!(&!/&+5!(/+' ',. !- &!() +(!+22!. &22%. (,7%!0+- - %$3%/!
(/+$- 0&/(!- %/7,. %- !) +7%!%+- ; !+. . %- - !(&!. ,(; !. %$(%/!< ,() !0/,&/,(; !&7%/!0/,7+(%!7%) ,. 2%- 8!

9) %!16- !2+$%!* 6- (!1%. &* %!+!/%- 0%. (%5!(&&2!,$!3%$%/+2!6- %8!

a.5)!E,(; !. %$(%/- 4!&25!(&< $- !+$5!. &* * %/. ,+2!5,- (/,. (- !* 6- (!1%!%+- ,2; !+. . %- - ,12%!1; !0612,. !(/+$- 0&/(!+$5!
* 6- (!1%!* +5%!,$(&!0%5%- (/,+$!+/%+- 8!

a.6)!E+/!- ) +/,$3 - ) &625!1%!%$. &6/+3%5!+$5!/%362+(%58!

a.7)!E&* 0+$,%- !+$5!0612,. !1&5,%- !- ) &625!,$(/&56. %!J0612,. !(/+$- 0&/(!7&6. ) %/- J8!
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7. MITIGATION – Agriculture 

2. !3 , $, 45. +, 6!, 07+184$87) !, . * !9$51: - 7) ) * +. 0!, 1158. $!;57!, . !+. 17) , 9) !+. !3 < =>) ?8+@, 4) . $!07) ) . #589) !
0, 9!) ( +99+5. 9!5;!ABC 6!+. !7) 4, $+@) !$) 7( 96!5@) 7!$#) !ADDE!- , 9) !F) , 7!, . * !G+$#!@) 7+;+) * !* , $, !;75( !=EEA/!

HI 1) 99!) ( +99+5. 9!, 7) !( 59$4F!* 8) !$5!1, $$4) !, . * !( , . 87) J!) ( +99+5. 9!%75* 81) * !- F!7+1) !175%9!, 7) !
+. 9+0. +;+1, . $!, . * !, 7) !G) 44!G+$#+. !KF5$5!%, 7, ( ) $) 79/!

L 55* !( , . 87) !( , . , 0) ( ) . $6!$#) !89) !5;!, * ) ?8, $) !;) ) * 9$8;;!;57( 84, $+5. !%751) 99) 9!, . * !) 4) 1$7+1+$F!
%75* 81$+5. !+. !%4, . $9!$#, $!89) !94877F!, . * !5$#) 7!%4, . $!, . * !, . +( , 4!- +5( , 99!, 7) !, 495!, 1$+@+$+) 9!$#, $!- ) 15( ) !
%59+$+@) !+. !) . @+75. ( ) . $, 4!$) 7( 9/!

8. MITIGATION – Forestry 

M57) 9$9!%4, F!, . !+( %57$, . $!754) !+. !$G5!* +;;) 7) . $!;+) 4* 9!+. !15( - , $+. 0!14+( , $) !1#, . 0) &!

! ! N#) F!, 7) !5. ) !5;!$#) !( 59$!+( %57$, . $!9+. : 9!, . * 6!!

! ! , $!$#) !9, ( ) !$+( ) 6!98%%4F!1, 7- 5. >. ) 8$7, 4!) . ) 70F!+. !$#) !;57( !5;!- +5( , 99/!N#, $!+96!$#) !G, 9$) !$#) !
;57) 9$7F!9) 1$57!0) . ) 7, $) 9!O: . 5G. !, 9!;57) 9$!- +5( , 99P!%75@+* ) !, . !, 4$) 7. , $+@) !;8) 4!G+$#!, !Q) 75!
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075G$#!, 9!, !%4, . $/!!
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$#) F!#, @) !, 4G, F9!- ) ) . /!

Forestry Technology Centre of Catalonia. Area of Plant Ecology and Forest Botany!
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Forest Botany, 17) , $) * !+. !ADDT +9!, . !, %%4+) * !7) 9) , 71#6!$7, +. +. 0!, . * !$) 1#. 5450F!$7, . 9;) 7!1) . $) 7!+. !$#) !
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9. MITIGATION – Waste management 
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! ! "# $ # %&# &'( ) "* "+ ,- . ,/ 012,34"* "# 51,6783710"9": - 102314"

The 10; - 13"- <"3=0"68,> ?3,6"6=?<50",<"@?3?8- <,?A"0B0673,/ 0"27> > ?14"C1- > "3=0"# . / ,2- 14"@- 7<6,8"
C- 1"3=0"D723?,<?E80"$ 0/ 08- ; > 0<3"- C"@?3?8- <,?"F@# $ DG, includes the following points related with 
?51,6783710"?<. "C- 102314: "
"
&=0"0CC0632"- C"68,> ?30"6=?<50"- <"?51,6783710"?10"7<6013?,<H". ,/ 0120"?<. "6- > ; 80BH"and interact 
with each other and with cultural, political and socio-economic factors. The main factors are the 
abandonment of agriculture and changes in land use. These factors may have repercussions as 
serious or more as climate change itself. The reduction of crop land and forests because of 
urbanization is very strong in some areas, mainly near the largest urban areas. The abandonment of 
land in other areas may lead to the loss of biodiversity, to a reduction in landscape quality, and to an 
increase in the risk of forest fires. In contrast, the conversion of crops to forests could increase the 
carbon sink. 
 
&=0" 102; - <20" 3- " 68,> ?30" 6=?<50" / ?1,02" ?66- 1. ,<5" 3- " ?51,678371?8" ?<. " C- 1023" 2; 06,02I" This 
differential effect has been observed for high-temperature stress, for the degree of sustained 
response and acclimatisation to CO2 increases in the atmosphere and for vulnerability to O3 
concentration increases. 
 
&0> ; 01?3710",<610?202"6?<"80?. "3- "3=0"1?; ,. "> ,<01?8,J?3,- <"- C"- 15?<,6"> ?3301",<"?51,678371?8"
?<. "C- 1023"2- ,82",<"3=0"2=- 13"301> H"and in the long term, to a reduction in soil nutrient availability. The 
latter may worsen if an increase occurs in the C/N ratio of matter returning to soils, due to an increase 
in atmospheric CO2. 
 
&=0"510?3023"3=10?3"3- "@?3?8?<"?51,6783710"?<. "C- 102314",2"10. 760. "K?301"?/ ?,8?E,8,34"due to the 
increase, with temperature, of evapotranspiration and the possible reduction in rainfall. If water supply 
to irrigated areas is secured, these areas could increase their productivity. This issue, however, is 
complex and is under the influence of multiple factors impinging on crop productivity, such as soil 
type, and so on.  
 
@=?<502",<"3=0"68,> ?3,6"/ ?1,?E802"K,88"?CC063"; 1- . 763,/ ,34"?<. "61- ; "1,2L2I"The reduction in cold-
hours could lead to a drop in the production of woody crops, such as apples, pears, cherries and 
peaches in traditionally fruit-producing areas such as the Plana de Lleida. A change in the variety 
which is cultivated could solve the problem for species like the peach, but for apples and pears the 
risc es higher. If the increase in temperatures advances the flowering period, or the risk of frost 
damage is maintained, the degree of uncertainty in production will increase. If the risk of frost damage 
is reduced, earlier-blooming peach or apricot varities could be introduced, of lower quality and less 
productive, but of higher sales price. Also, the growing of medlar could be introduced, and citrus crops 
extended, possibly introducing, if the increase in temperaturas and reduced frost-damage risk was 
substantial enough, tangarines and lemons. The reduction in the number of frosty winter days would 
also favour other unirrigated woody crops, such as olives, with a reduction in the risk of crop loss and 
a lower need for replacement.  
 
&=0"10. 760. "K?301"?/ ?,8?E,8,34"K ,88"E0"61,3,6,?8"C- 1"7<,11,5?30. "?10?2H"reducing the productivity of 
crops, such as olives, almonds, hazelnuts or grape. The effect of climate change over vinyeards 
would probable depend on particular microclimatic effects. Also, the increase in hydric stress will have 
an important effect on other unirrigated crops, such as cereals, in areas which are already relatively 
dry. In contrast, they may be cultivated more extensively in unirrigated areas which nowadays are 
more humid, such as the Berguedà. 
"
@- <20M70<602"3- "2> ?88"; 1- . 76012"6?<"E0",> ; - 13?<3I"The difficulty in adapting to alternative crops 
and their limited capacity to survive temporary market rejection, where a small flaw may render the 
product unsaleable. 
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12 ADAPTATION – Water management 

The report on the climatic change in Catalonia: executive summary from the Advisory Council 
for the Sustainable Development of Catalonia (CADS), includes the following points related with 
hydric resources and water supply: 
 
In Catalonia, effects of climate change over hydrological resources should be estimated taking 
into account the widespread tendency in the Mediterranean area: temperature increases, 
maintenance or slight reduction in precipitation and increased occurrence of extreme 
episodes (e.g. torrential rains). Repercussions on the hydrological dynamics are complex, but, 
broadly speaking, a substantial increase in evapotranspiration, a slower aquifer recharge and, except 
during extreme episodes, smaller fluvial discharges would all occur. The variability within and between 
years observed since 1960 in the Fluvià river could be an indicator of changes occurring in 
hydrological dynamics. In the coastal strip, the possible rise in sea-level, together with the 
abovementioned repercussions, could favour the intrusion of a saline wedge and, hence, reduce 
exploitation. 
 
Variations in demand and land-use changes in Catalonia will probably lead to the major short 
and medium-term modifications to hydrological resources, rather than global influences. 
Specifically, land-use changes (abandonment of pastures and crops) in the Ebre basin could have 
influenced significantly the recent discharges of the river itself. During the next years, it is crucial that 
hydrological policies are defined which specifically contemplate potential reductions in resource 
availability while simultaneously guaranteing water supplies. Management proposals are needed in 
which limitations due to the influence of environmental change, including climatic and anthropic 
causes, over human supply, and the equally-important water availability for ecosystems, are explicitly 
included. At present, the demand from internal basins makes up for about 80% of resources. This 
requires a finer management, in which savings initiatives, uses control, and, possibly, limits to land 
development will become essential. 
 
Presently, knowledge is acceptable about surface water resources, and approximate about 
underground resources. We must improve our knowledge about the different components of the 
hydrological cycle, through the monitoring of discharges and levels, and water quality, through studies 
and maps about change vulnerability, through studies of socio-economic repercussions, and through 
the prevention of uncertainty in water supplies in a context of variability. To adapt to climate change, 
the main challenge is to adapt to changes in uses and, especially, to changes in land organization 
influencing hydrological dynamics; i.e., to promote a combined use of surface and underground 
resources according to local availability. 
 

No proposals for fighting climate change are given from the field of hydrology, although there is 
scope for action bearing on the potential effects of climate change on water availability and 
hydrological dynamics. These actions, through adequate planning and solid environmental education, 
should promote the effective utilization and savings of local water resources.!

 
Climatic tendencies will not favour the recovery of present deficiencies in resource availability. 
Specifically, the recovery of groundwater levels in intensely exploited aquifers, quality improvements 
in areas with polluted surface or underground waters, or the salinization of coastal aquifers, and 
greater water availability for wetlands and riparian areas would become less likely, given the changes 
in hydrological dynamics implied. The risk of flash-floods in Catalonia is real. 
 
In balance with the concern for securing human supplies, environmental concerns should be 
included, too. Ecosystem dynamics depend, from many points of view, on adequate water 
availability. Nature is not just another consumer, but the main consumer. We must “negotiate” what 
percentage of resources belong to Nature, and which are we prepared, in the role of water managers, 
to hand over. Clearly, from the anthropic perspective, it is a deal favouring human needs; but we 
should realize that good hydrological functioning guarantees environmental protection and resource 
availability. 
 



Environmental education is a basic tool for the good management of water resources in 
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