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Generation of	
  knowledge related to	
  
future climate:	
  water resources



Generation of	
  knowledge:	
  an approach

i. Define	
  context:	
  regional	
  &	
  climate	
  features;	
  human	
  &	
  
environmental	
  uses

ii. Get	
  data:	
  Hydrological	
  (resources),	
  social-­‐economic	
  
(demand),	
  “environmental”	
  (sustainability	
  criteria)

iii. Analyze:	
  so	
  many	
  tools	
  …
iv. Get	
  conclusions	
   >>	
  	
  generate	
  recommendations
v. Discuss	
  them	
  with	
  stakeholders/actors
vi. Take	
  decisions



The METROBS|Aigua project



METROBS|Aigua:	
  study content

i. Water	
  needs	
  in	
  the	
  Ter-­‐Llobregat system,
ii. Climate	
  change	
  projections	
  in	
  the	
  Ter and	
  

Llobregat catchments,
iii. Effects	
  on	
  the	
  Barcelona	
  Metropolitan	
  Area	
  

water	
  supply,
iv. Conclusions,
v. Recommendations



The Ter-­‐Llobregat	
  system

Source:	
  http://www.aiguesdebarcelona.cat



The Ter-­‐Llobregat	
  system

Llobregat	
  River	
  
basin

Ter	
  River	
  
basin

Source:	
  ACA	
  – PGDCFC	
  2016-­‐2021,	
  p.	
  131



Water demand in	
  Barcelona





Where	
  does	
  Barcelona	
  get	
  its	
  water	
  from?

Source:	
  http://www.aiguesdebarcelona.cat



Water uses	
  in	
  Catalonia



Look, my son! 
That’s a river!!

Environmental impacts /	
  costs



Environmental impacts /	
  costs



Groundwater	
  resources

Source:	
  	
  ICGC	
  (2014).	
  Mapa	
  estructural	
  de	
  Catalunya.



Water demand in	
  the Ter-­‐Llobregat	
  system



...	
  However,	
  resources will change!!!



Climate change projections:	
  general,	
  ...

20-­‐year	
  running	
  mean	
  of	
  annual	
  
Temperature	
  and	
  Precipitation	
  
Change	
  for	
  emission	
  trajectory:	
  
Low	
  (RCP	
  2.6)	
  at	
  41.9°N	
  2.8°E.
http://gisclimatechange.ucar.edu/inspector



...	
  and in	
  the Barcelona	
  area:	
  temperature

Why temperature?	
  
Because of	
  evapotranspiration!!!

Source:	
  	
  SMC	
  (2015)



...	
  and in	
  the Barcelona	
  area:	
  rainfall

Source:	
  	
  SMC	
  (2015)



The water balance concept

Data	
  by SMC	
  /	
  2005-­‐2015
Source:	
  TICCC	
  /	
  CADS-­‐IEC	
  (2016)



Climate projections

Source:	
  TICCC	
  /	
  CADS-­‐IEC	
  (2016)



Estimate water budget variations

𝑹
𝑷 = 𝟏	
   −	
  

𝑬𝑻
𝑷

Source:	
  TICCC	
  /	
  CADS-­‐IEC	
  (2016)



Ratio Resources/Precipitation (R/P)



Mapping R/P	
  ratios in	
  Catalonia

R/P	
  (2021/Actual) R/P	
  (2050/Actual)

Source:	
  TICCC	
  /	
  CADS-­‐IEC	
  (2016)



Litoral:	
  -­‐19.5%

Interior:
-­‐9.6%

Pirineu:	
  +2.4%

Interior:
-­‐7.0%

Litoral:	
  -­‐3.1%

Pirineu:	
  -­‐2.7%

Mitjana	
  Llobregat:	
  -­‐9.1%

Besòs:	
  -­‐11.2%

Mitjana	
  Ter:	
  -­‐3.8%

Tordera:	
  -­‐4.4%

Climate influences	
  on	
  water resources
(2021)



Litoral:	
  -­‐29.0%

Interior:
-­‐12.2%

Pirineu:	
  -­‐4.5%

Interior:
-­‐9.3%

Litoral:	
  -­‐11.7%

Pirineu:	
  -­‐8.0%

Mitjana	
  Llobregat:	
  -­‐13.1%

Besòs:	
  -­‐19.5%

Mitjana	
  Ter:	
  -­‐9.9%

Tordera:	
  -­‐15.4%

Climate influences	
  on	
  water resources
(2050)







Conclusions

i. AMB	
  water	
  supply:	
  SUP	
  (85%),	
  SUB	
  (15%)
	
  Ter	
  (55%),	
  Llobregat	
  (45%)

ii. Water	
  resources	
  projection:	
  	̶
  	
  16%;	
  in	
  detail,	
  12	
  hm3	
  
at	
  Llobregat	
  &	
  45	
  hm3	
  at	
  Ter	
  headwaters	
  in	
  2050,

iii. Major	
  vulnerability	
  at	
  Ter	
  headwaters;	
  yet	
  even	
  
larger	
  at	
  the	
  overall	
  Llobregat	
  basin,

iv. AMB	
  depends	
  on	
  external	
  resources,	
  so	
  other	
  
basins	
  should	
  be	
  considered	
  when	
  planning	
  supply

v. Put	
  alternative	
  resources	
  into	
  value.



Recommendations

i. Get	
  your	
  resources	
  known:	
  invest	
  on	
  knowledge!
a)	
  Explore	
  local	
  resources	
  availability	
  and	
  water	
  
reuse	
  potential.	
  

b)	
  Figure	
  out	
  which	
  will	
  be	
  the	
  costs:	
  monetary	
  &	
  
non-­‐monetary.



Recommendations

ii. Promote	
  water	
  saving	
  and	
  wastewater	
  treated	
  
water	
  reuse;	
  bet	
  for	
  desalination.	
  This	
  will	
  mean	
  an	
  
additional	
  cost	
  to	
  users	
  of	
  the	
  AMB;	
  however,	
  this	
  
cost	
  is	
  presently	
  paid	
  by	
  the	
  donor-­‐basins.
Define	
  regional	
  hydrological	
  relationships	
  based	
  on	
  
a	
  “mutual	
  commitment”,	
  rather	
  than	
  “solidarity”.



Recommendations

iii. Promote	
  a	
  bottom-­‐up	
  governance,	
  and	
  encourage	
  a	
  
transversal	
  team	
  with	
  people	
  from	
  all	
  interested	
  
basins.
Sustainability criteria	
  must	
  be	
  followed!



Recommendations

iv. Educate citizenship	
  in	
  the	
  value	
  of	
  water,	
  …	
  not	
  
its	
  price!
Warrant access	
  to	
  water	
  resources	
  to	
  everyone	
  
using	
  social	
  policies.
Tax commercial	
  and	
  luxury	
  water	
  uses.



Recommendations

v. Citizens	
  must	
  be	
  aware	
  that:

1)	
  Climate	
  change	
  is	
  neither	
  a	
  chance	
  nor	
  the	
  
outcome	
  of	
  a	
  random	
  process;	
  its	
  causes	
  are	
  well-­‐
known	
  and	
  measureable.
2)	
  Its	
  consequences	
  are	
  known	
  based	
  on	
  scientific	
  
knowledge (climate	
  projections,	
  modeling,	
  …)
3)	
  Despite	
  uncertainties	
  (and	
  Mr.	
  Trump	
  as	
  well),	
  
mitigation	
  and	
  adaptation	
  are	
  urgent.	
  Water	
  
resources	
  stand	
  as	
  one	
  of	
  the	
  most	
  
vulnerable	
  elements.	
  Action!!!



Thank you!!!



Relació R/P:	
  projeccions

Actual

2021 2050



Futures	
  línies	
  de	
  treball

i. Considerar	
  la	
  capacitat
a	
  nivell	
  municipal,


