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GOAL:	  stress-‐based	  midpoint	  
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!   No	  common	  midpoint	  for	  human	  health	  and	  ecosystems	  

!   Consistent	  (propor7onal)	  results	  cannot	  be	  obtained	  
between	  a	  midpoint	  indicator	  and	  the	  endpoint	  indicators	  

	  
!   Desire	  to	  develop	  a	  stress-‐based	  midpoint	  indicator	  	  

à Not	  necessarily	  correlated	  to	  HH	  and	  EQ	  
à Simple	  single	  indicator	  to	  support	  decision	  
à In	  compliance	  with	  ISO	  14046	  

	  Consensus	  work	  started	  in	  2014	  incl.	  3	  expert	  workshops	  
-‐>	  Recommended	  method	  at	  beginning	  of	  2016	  



Main	  ques7on	  
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Water	  Scarcity	  /	  water	  stress	  
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!   Previous	  methods:	  mainly	  use-‐to-‐availability	  ra7o	  

!   Withdrawal-‐to-‐availability	  (WTA)	  
!   Consump7on-‐to-‐availability	  (CTA)	  
!   Consensus:	  Demand-‐to-‐availability	  (DTA)	  

!   Demand	  includes	  human	  (CTA)	  and	  ecosystem	  demand	  (EWR)	  

!   Addi7onally:	  natural	  scarcity	  
!   Aridity	  
!   Consensus:	  Area	  /	  Availability	  

!   Assess	  on	  monthly	  7me	  step	  
	  
	  
	  



2	  op7ons	  for	  the	  agreed	  indicator	  
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DTAx	  =	  	  

x	  

AWaRe	  =	  	  
Availability	  -‐	  Demand	  

*Demand	  =	  human	  consumpRon	  +	  environmental	  water	  requirement	  (EWR)	  

1	  

2	  
Area	  required	  to	  generate	  demand	  
Max	  value	  if	  Demand	  ≥	  Availability	  

Area	  

Equal	  contribu7on	  of	  rela7ve	  and	  
absolute	  availability:	  X	  =	  0.34	  X	  

Area	  
	  

Availability	  	  

Combine	  Demand-‐to-‐availability	  with	  	  scarcity	  (availability	  per	  area)	  

Demand	  
	  

Availability	  	  



Func7ons	  
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CTA	  

DTAx	  

AWaRe	  

•  	  DTAx	  
•  Linear	  rela7on	  to	  CTA	  
•  Area/A	  defines	  slope	  
•  EWR	  defines	  intersect	  

•  AWaRe	  
•  Non-‐linear	  rela7on	  to	  

CTA	  
•  Cut-‐off	  required	  

•  Area	  /A	  defines	  slope	  
•  EWR	  defines	  cut-‐off	  

EWR	  

m3/m2	  

D	  >	  A	  
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EWR	  =	  
35%	  

EWR	  =	  
80%	  

Cut-‐off	  (1000	  *	  average)	  
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CTA	  

CTA	  

EWR	  

EWR	  

1.0	  

1.0	  

We	  used	  EWR	  
ranging	  from	  	  
30-‐60%,	  
based	  on	  
Pastor	  et	  al.	  
2014	  

Richter	  et	  al.	  
2012	  suggest	  
80%	  EWR	  
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DTAx(0.34)	  1	  

Orders	  of	  
magnitude	  

1

1

0.34	  
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2	  

Orders	  of	  
magnitude	  

1

1

1

1

AWaRe	  –	  	  
range	  0.1	  -‐	  1000	  



Choices	  in	  both	  indicators	  
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•  Environmental	  water	  requirements	  implies	  a	  
norma7ve	  choice	  for	  “fair	  condi7on”	  	  
•  Varies	  from	  30-‐60%	  in	  method	  chosen	  here	  
•  Aqua7c	  ecosystems	  only	  (not	  terrestrial)	  

•  Total	  human	  water	  consump7on	  as	  demand	  



Evalua7on	  Criteria	  
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Criteria	   1	  -‐	  DTAx	   2-‐	  AWaRe	  

Stakeholders	  acceptance	  
(ini7al	  survey,	  23	  
par7cipants,	  16	  answers)	  

Low	  (4/23)	  
-‐	  Only	  academics	  
-‐	  method	  developers	  

Good	  (12/23)	  
Industry,	  consultants,	  
academia	  and	  government	  	  

Main	  Norma7ve	  choice	   Absolute	  and	  rela7ve	  	  
availability	  	  have	  equal	  
contribuRon	  to	  impacts	  	  
(same	  correla7on)	  -‐>	  x=0.34	  

Regions	  where	  demand	  >	  
availability	  are	  set	  as	  
maximal,	  Choice	  of	  EWR	  	  
(equa-on	  is	  discon-nuous)	  

Physical	  meaning	   Two	  physical	  indicators,	  
combined	  empirically	  (result	  
no	  direct	  physical	  meaning)	  

Physical	  meaning,	  where	  
demand	  <	  availability	  (area	  
required	  for	  water	  
replenishment)	  

Which	  one	  do	  we	  
recommend?	  



No	  final	  reccommenda7on	  yet	  
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!   Working	  group	  could	  not	  agree	  unanimously	  on	  single	  
best	  method	  	  
! Method	  developers	  &	  academics	  split	  between	  methods	  
! Prac77oners	  and	  experts	  favored	  AWaRe	  	  
	  

!   Update	  of	  preliminary	  poll	  planned	  based	  on:	   	  	  
! Dran	  paper	  and	  comments	  
!   Updated	  methods	  	  
	  

	  	  



Preliminary	  recommenda7on	  
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!   The	  working	  group	  could	  not	  agree	  on	  single	  best	  
method	  yet	  
! Preliminary	  recommenda7on	  AWaRe	  	  

! based	  on	  the	  larger	  agreement	  by	  stakeholder	  
	  

!   All	  methods	  are	  s7ll	  in	  dran	  status	  
! only	  use	  for	  tesRng	  

	  

!   UNEP-‐SETAC	  harmoniza7on	  efforts:	  	  
! AWaRe	  and	  DTAx	  should	  be	  currently	  tested	  to	  
support	  decision	  



Download	  characteriza7on	  factors	  
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•  Preliminary	  characteriza7on	  factors	  download	  for	  
AWaRe	  and	  DTAx	  methods:	  	  

•  hUp://www.wulca-‐waterlca.org/project.html	  
•  Available	  on	  country	  and	  watershed	  levels	  (google	  

earth	  layer)	  

	  



Regional	  /	  temporal	  resolu7on	  
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•  Indicators	  calculated	  at	  the	  sub-‐basins	  scale,	  
available	  also	  at	  the	  country	  scale	  

•  Indicators	  calculated	  at	  the	  monthly	  scale,	  available	  
also	  at	  the	  annual	  scale	  

	  
à 	  Aggrega7on	  made	  to	  represent	  agricultural	  use	  

	  or	  industrial/domes7c	  uses	  (one	  value	  for	  each,	  
	  as	  well	  as	  a	  default	  value,	  aggrega7ng	  both)	  

	  



Next	  steps	  	  
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•  Address	  scaling	  of	  the	  indicator	  
•  Should	  it	  be	  directly	  applied?	  

•  Apply	  indicators	  to	  common	  case	  study	  within	  UNEP-‐
SETAC	  consensus	  work	  

•  New	  poll	  on	  indicators	  among	  experts	  
•  Pellston	  workshop	  in	  January	  2016	  
•  Final	  recommenda7ons	  (End	  of	  phase	  1	  of	  Flagship	  project)	  

	  
	  
	  

www.wulca-‐waterlca.org	  



SPONSORS	  
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QUESTIONS?	  
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www.wulca-‐waterlca.org	  


