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PopulaBon	
  density:	
  110	
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  km2	
  

Rainfall:	
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  city:	
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GDP	
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  capita:	
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This	
  project	
  aims	
  at	
  evalua[ng	
  the	
  water	
  footprint	
  of	
  one	
  
of	
  Spain’s	
  “green	
  regions”	
  

	
  
The	
  analysis	
  is	
  extended	
  to	
  cater	
  for:	
  	
  

•  Virtual	
  water	
  flows	
  

•  Extended	
  water	
  footprint	
  

•  The	
  integra[on	
  of	
  green	
  water	
  in	
  the	
  regional	
  water	
  balance	
  	
  
	
  

Grey	
  water	
  is	
  not	
  accounted	
  for	
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Sector-­‐based	
  calcula[ons	
  follow	
  standard	
  approaches:	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Double	
  coun[ng	
  is	
  avoided	
  (i.e.	
  indirect	
  livestock	
  WF	
  vs	
  agricultural	
  

WF)	
  
	
  

Most	
  calcula[ons	
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  databases,	
  coefficients	
  and	
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APPROACH	
  TO	
  COMPUTING	
  THE	
  REGIONAL	
  WATER	
  FOOTPRINT	
  

WFdirect	
  =	
  Σ	
  (animals	
  ·∙	
  direct	
  use	
  per	
  animal)	
  
WFindirect	
  =	
  Σ	
  (animals	
  ·∙	
  virtual	
  water	
  embedded	
  per	
  ton	
  of	
  food	
  ·∙	
  tonnes	
  of	
  food)	
  
	
  
WF	
  =	
  Σ	
  (Evapotgreen	
  ·∙	
  Total	
  Surface	
  +	
  Evapotblue	
  ·∙	
  Irrigated	
  Surface)	
  
	
  
WF	
  =	
  P	
  ·∙	
  [(1	
  +	
  w	
  ·∙	
  ETo	
  	
  /	
  P)	
  /	
  [(1	
  +	
  w	
  ·∙	
  Eo	
  	
  /	
  P)+(P	
  /	
  ETo	
  )]]	
  
WF	
  =	
  P·∙	
  ∑n,z=1	
  r	
  ·∙	
  [(1	
  +	
  wz	
  ·∙	
  ETo	
  /P)	
  /	
  [(1	
  +	
  wz	
  ·∙	
  ETo	
  	
  /	
  P)	
  +	
  (P	
  /	
  ETo	
  )]]	
  
	
  
WF	
  =	
  (Inhabitants	
  ·∙	
  average	
  allowance)	
  –	
  Return	
  
	
  
WF=	
  (Rooms	
  ·∙	
  occupa[on	
  rate	
  ·∙	
  allowance)	
  
	
  
WF	
  =	
  Demand	
  –	
  Return	
  
WF	
  =	
  Number	
  of	
  workers	
  ·∙	
  allowance	
  per	
  worker	
  (and	
  ac[vity)	
  
	
  
WF	
  =	
  0.010	
  ·∙	
  Surface	
  –	
  1.117	
  
WF	
  =	
  Evapora[on	
  rate	
  ·∙	
  surface	
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RESULTS	
  OF	
  THE	
  REGIONAL	
  WATER	
  FOOTPRINT	
  

Sector	
   Green	
  water	
  
(Mm3/yr)	
  

Blue	
  water	
  
(Mm3/yr)	
  

TOTAL	
  
(Mm3/yr)	
  

Agriculture	
   1173	
   1.5	
   1175	
  

Forestry	
  (+	
  nature)	
   1502	
   -­‐	
   1502	
  

Livestock	
   -­‐	
   9	
   9	
  

Domes[c	
  use	
   -­‐	
   8	
   8	
  

Tourism	
   -­‐	
   0.4	
   0.4	
  

Industry	
   -­‐	
   25	
   25	
  

Reservoirs	
   -­‐	
   45	
   45	
  

TOTAL	
   2675	
   89	
   2764	
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RESULTS	
  OF	
  THE	
  REGIONAL	
  WATER	
  FOOTPRINT	
  

TOTAL	
  
WATER	
  

FOOTPRINT	
  
	
  

2764	
  Mm3/
yr	
  

Agriculture:	
  44%	
  
Forestry	
  (and	
  
nature):	
  56%	
  

Reservoirs:	
  41%	
  
Domes[c:	
  35%	
  
Industry:	
  13%	
  
Livestock:	
  8%	
  

Agriculture:	
  1.5%	
  
Tourism:	
  0.5%	
  

	
  
Green	
  

2675	
  Mm3/yr	
  
	
  

	
  
Blue	
  
89	
  

	
  Mm3/yr	
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Green	
  water	
  accounts	
  for	
  the	
  vast	
  majority	
  of	
  the	
  regional	
  water	
  
footprint	
  

	
  
This	
  is	
  due	
  to	
  the	
  prevalence	
  of	
  pastures	
  and	
  forests	
  (pastures	
  

alone	
  account	
  for	
  50%	
  of	
  the	
  total	
  surface	
  of	
  the	
  region	
  and	
  
95%	
  of	
  the	
  agricultural	
  land)	
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  water	
  footprint	
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  located	
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  lesser-­‐
populated	
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In	
  truth,	
  a	
  lot	
  of	
  the	
  agricultural	
  water	
  footprint	
  can	
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  awributed	
  
indirectly	
  to	
  livestock	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
This	
  is	
  because	
  extensive	
  cawle	
  livestock	
  predominates	
  over	
  other	
  

types	
  
	
  
Cows	
  graze	
  freely	
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  FOOTPRINT	
  

99%	
  
927	
  Mm3/año	
  

1%	
  
9	
  Mm3/año	
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Virtual	
  water	
  flows	
  were	
  computed	
  based	
  on	
  trade	
  sta[s[cs	
  
	
  
Imports	
  and	
  exports	
  within	
  Spain	
  are	
  difficult	
  to	
  compute,	
  since	
  

the	
  available	
  stats	
  only	
  pertain	
  to	
  road	
  transport	
  
	
  
Import	
  and	
  export	
  sta[s[cs	
  with	
  the	
  rest	
  of	
  the	
  world	
  are	
  highly	
  

detailed	
  
	
  
Virtual	
  water	
  coefficients	
  computed	
  specifically	
  for	
  Spain	
  (CYII	
  

2011)	
  were	
  used	
  for	
  products	
  generated	
  within	
  Cantabria	
  and	
  
Spain;	
  WFN	
  coefficients	
  were	
  used	
  for	
  products	
  generated	
  
outside	
  Spain	
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RESULTS	
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  VIRTUAL	
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  FLOWS	
  

VW	
  Imports:	
  	
  
4.500	
  Mm3/yr	
  from	
  Spain	
  
800	
  Mm3/yr	
  from	
  the	
  world	
  

VW	
  Exports:	
  	
  
15.500	
  Mm3/yr	
  to	
  Spain	
  
1.500	
  Mm3/yr	
  to	
  the	
  world	
  

Agricultural	
  products	
  and	
  livestock:	
  	
  33%	
  
Foodstuffs	
  and	
  fodder:	
  67%	
  
Rest:	
  <1%	
  

Agricultural	
  products	
  and	
  livestock:	
  7%	
  
Foodstuffs	
  and	
  fodder:	
  93%	
  
Rest:	
  <1%	
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This	
  research	
  involved	
  liwle	
  fieldwork	
  
	
  
Calcula[ons	
  are	
  based	
  mostly	
  on	
  exis[ng	
  databases	
  (oficial	
  

sta[s[cs,	
  coefficients,	
  etc)	
  
	
  
There’s	
  no	
  guarantee	
  that	
  these	
  databases	
  are	
  strictly	
  

compa[ble	
  
	
  
Some	
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  were	
  performed	
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  order	
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  evaluate	
  

uncertainty	
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For	
  instance,	
  our	
  es[mate	
  for	
  domes[c	
  consump[on	
  was	
  
checked	
  against	
  actual	
  water	
  supply	
  data	
  (FCC	
  Aqualia,	
  a	
  
major	
  sponsor,	
  is	
  a	
  water	
  supply	
  company)	
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For	
  other	
  sectors,	
  such	
  as	
  reservoirs	
  or	
  industry,	
  we	
  used	
  several	
  
different	
  approaches	
  to	
  appraise	
  the	
  uncertainty	
  in	
  our	
  
results	
  

	
  
Industry:	
  

	
  WF	
  =	
  Demand	
  –	
  Return	
  =	
  14.5	
  Mm3/yr	
  
	
  WF	
  =	
  Number	
  of	
  workers	
  ·∙	
  allowance	
  per	
  worker	
  =	
  12	
  Mm3/yr	
  

	
  
Reservoirs:	
  

	
  WF	
  =	
  0.010	
  ·∙	
  Surface	
  –	
  1.117	
  (Hardy	
  et	
  al	
  2010)	
  =	
  75	
  Mm3/yr	
  
	
  WF	
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  Evapora[on	
  Rate	
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  Surface	
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  45	
  Mm3/yr	
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The	
  sectors	
  that	
  can	
  really	
  be	
  fine-­‐tuned	
  are	
  those	
  which	
  

are:	
  
-­‐  More	
  easily	
  measured/es[mated	
  (domes[c	
  use,	
  etc)	
  
-­‐  Compara[vely	
  smaller	
  in	
  magnitude	
  

However,	
  it	
  is	
  a	
  lot	
  more	
  difficult	
  to	
  es[mate	
  green	
  water	
  
consump[on	
  in	
  agriculture	
  and	
  forestry	
  
	
  
Uncertainty	
  can	
  be	
  quite	
  high	
  in	
  these	
  sectors	
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For	
  water	
  policy	
  purposes:	
  
	
  
-­‐  Knowing	
  your	
  WF	
  helps	
  you	
  bewer	
  understand	
  the	
  basin:	
  to	
  what	
  

extent	
  does	
  it	
  contribute	
  addi[onal	
  info?	
  

-­‐  Incorpora[ng	
  green	
  water	
  into	
  the	
  picture	
  

-­‐  Cantabria	
  exports	
  a	
  lot	
  of	
  virtual	
  water:	
  can	
  that	
  be	
  used	
  as	
  a	
  
nego[a[on	
  tool?	
  

-­‐  Other?	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

1.  Mo[va[on	
  
2.  Water	
  footprint	
  

of	
  Cantabria	
  
3.  Virtual	
  water	
  

flows	
  
4.  Integra[on	
  of	
  

green	
  water	
  in	
  
the	
  regional	
  
water	
  balance	
  

5.   Precisions	
  and	
  
uncertainBes	
  

6.   Conclusions	
  

18	
  

POLICY-­‐RELATED	
  PRECISIONS	
  



CONTENTS	
  

	
  
Cantabria’s	
  water	
  footprint	
  amounts	
  to	
  about	
  2765	
  Mm3/

yr	
  
	
  
The	
  green	
  water	
  footprint	
  exceeds	
  99%	
  of	
  this	
  figure	
  
	
  
The	
  green	
  water	
  footprint	
  is	
  awributable	
  to	
  agriculture	
  

(indirectly,	
  livestock)	
  and	
  forestry	
  (including	
  nature)	
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Cantabria’s	
  is	
  a	
  net	
  virtual	
  water	
  exporter	
  
	
  
It	
  exports	
  three	
  [mes	
  as	
  much	
  virtual	
  water	
  as	
  it	
  imports	
  
	
  
Most	
  imports	
  and	
  exports	
  are	
  related	
  to	
  the	
  food	
  industry	
  
	
  
Most	
  virtual	
  water	
  trade	
  takes	
  place	
  between	
  Cantabria	
  

and	
  Spain	
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Compu[ng	
  water	
  footprints	
  and	
  virtual	
  water	
  flows	
  is	
  rela[vely	
  easy	
  

from	
  the	
  methodological	
  standpoint	
  
	
  
However,	
  coun[ng	
  on	
  reliable	
  data	
  is	
  a	
  lot	
  more	
  difficult:	
  due	
  to	
  the	
  

vast	
  amount	
  of	
  work	
  involved	
  in	
  obtaining	
  enough	
  data,	
  resor[ng	
  
to	
  official	
  databases	
  is	
  frequent	
  

	
  
There	
  is	
  no	
  guarantee	
  that	
  these	
  are	
  compa[ble	
  for	
  prac[cal	
  

purposes	
  
	
  
Besides,	
  we	
  o�en	
  find	
  important	
  uncertain[es	
  in	
  the	
  main	
  

components	
  of	
  regional	
  water	
  footprints	
  (i.e.	
  anything	
  related	
  to	
  
green	
  water/vegeta[on)	
  

	
  
Working	
  with	
  uncertainty	
  ranges	
  appears	
  to	
  be	
  a	
  sensible	
  course	
  of	
  

ac[on	
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