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The	
  Challenge	
  
Consideration	
   of	
   climate	
   change	
   effects	
   is	
  
increasingly	
   called	
   for	
   in	
   ecological-­‐impact	
  
assessments	
   and	
   conservation	
   decisions.	
  
However,	
   effective	
   use	
   of	
   climate	
   change	
  
information	
  is	
  limited	
  by	
  misperceptions	
  about	
  
the	
   strengths	
   and	
   weaknesses	
   of	
   available	
  
information	
  and	
  best	
  practices	
  for	
  coping	
  with	
  
uncertainty	
  in	
  future	
  projections.	
  

To	
   account	
   for	
   the	
   major	
   sources	
   of	
  
uncertainty	
   associated	
   with	
   projecting	
   future	
  
climate,	
   climate-­‐change	
   projections	
   are	
  
developed	
   using	
   multiple	
   greenhouse	
   gas	
  
scenarios,	
   global	
   climate	
   models,	
   climate	
  
model	
   runs,	
   and	
   downscaling	
   methods.	
   The	
  
resultant	
   proliferation	
   of	
   climate-­‐change	
  
projections	
   poses	
   substantial	
   difficulties	
   for	
  
scientists	
   and	
   managers	
   seeking	
   a	
   defensible	
  
choice	
   of	
   climate-­‐change	
   scenarios	
   in	
   publicly	
  
visible,	
   potentially	
   litigious,	
   decision-­‐making	
  
contexts.	
  

A	
   common	
   strategy	
   for	
   coping	
   with	
   the	
  
increasingly	
   large	
   array	
   of	
   climate-­‐change	
  
projections	
   is	
   to	
   limit	
   the	
   range	
   of	
   outcomes	
  
considered	
   by	
   attempting	
   to	
   evaluate	
   and	
  
select,	
  a	
  priori,	
   the	
   “best”	
   scenario	
   for	
   impact	
  
assessment.	
  This	
  approach	
  is	
  ill-­‐founded:	
  the	
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“best”	
   scenario	
   depends	
   on	
   the	
   biological	
  
system	
   under	
   consideration	
   and	
   the	
   context	
  
and	
   priorities	
   of	
   associated	
   decisions.	
   As	
   a	
  
result,	
   the	
   most	
   appropriate	
   scenarios	
   for	
   a	
  
particular	
   analysis	
   will	
   not	
   necessarily	
   be	
   the	
  
most	
   appropriate	
   for	
   another.	
   Given	
   this	
  
complexity,	
  what	
  is	
  a	
  defensible,	
  objective	
  and	
  
tractable	
  approach	
  to	
  scenario	
  selection?	
  	
  

Guidelines	
  for	
  Choosing	
  Climate-­‐Change	
  
Scenarios	
  for	
  Ecological	
  Impact	
  
Assessment	
  	
  

Selecting	
   scenarios	
   for	
   impact	
   assessment	
  
requires	
  understanding	
  biological	
  sensitivity	
  to	
  
local	
   climate-­‐related	
   environmental	
   factors	
  
(biological	
   expertise),	
   assessing	
   how	
   well	
  
processes	
   controlling	
   changes	
   in	
   these	
   factors	
  
are	
   spatially	
   resolved	
   in	
   the	
   development	
   of	
  
different	
  climate	
  change	
  scenarios	
  (expertise	
  of	
  
climate	
   and	
   climate	
   impacts	
   science),	
   coupled	
  
with	
   screening	
   criteria	
   appropriate	
   to	
   the	
  
decision	
   context	
   (insights	
   and	
   direction	
   from	
  
managers	
   and	
   policymakers).	
   Table	
   1	
   (back	
  
page)	
   addresses	
   common	
   misconceptions	
  
about	
  the	
  utility	
  of	
  climate	
  change	
  scenarios.	
  	
  

1. Begin	
  with	
  the	
  end	
  in	
  mind:	
  identify	
  
drivers	
  of	
  biological	
  sensitivity	
  to	
  climate	
  
before	
  focusing	
  on	
  climate	
  change	
  
projections.	
  	
  

a) Develop	
  a	
  conceptual	
  model	
  that	
  links	
  
biological	
  response	
  to	
  local	
  climate	
  

b) Determine	
  the	
  most	
  important	
  climate	
  
effect	
  pathways	
  and	
  local	
  climate	
  
drivers	
  through	
  sensitivity	
  analysis,	
  
expert	
  judgment,	
  or	
  other	
  approaches	
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2. Identify	
  appropriate	
  sources	
  of	
  
information	
  for	
  future	
  scenarios	
  of	
  local	
  
climate	
  drivers.	
  	
  

Can	
   biological	
   effects	
   of	
   climate	
   change	
   be	
  
assessed	
  with	
  output	
  taken	
  directly	
  from	
  global	
  
climate	
  models	
   or	
   is	
   downscaling	
   or	
  modeling	
  
of	
   intermediary	
   effects	
   necessary?	
   Figure	
   1	
  
presents	
  a	
  decision	
  tree	
  designed	
  to	
  help	
  	
  

	
  

answer	
   this	
   question	
   for	
   the	
   local	
   climate	
  
driver	
   identified	
   in	
   Step	
   1,	
   with	
   details	
   and	
  
marine	
   examples	
   provided	
   in	
   Snover	
   et	
   al.	
  
Because	
   each	
   analytical	
   step	
   can	
   add	
  
uncertainty,	
  relying	
  on	
  output	
  from	
  as	
  high	
  up	
  
the	
   chain	
   toward	
   global	
   climate	
   models	
   is	
  
preferred.	
  	
  

	
  

Figure 1: Steps for determining appropriate source(s) of information for constructing climate change scenarios for 
local climate drivers. 
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3.	
  	
   Objectively	
  select	
  (a	
  subset	
  of)	
  scenarios	
  for	
  use	
  in	
  impact	
  
assessment	
  	
  

a) Identify	
  available	
  scenarios	
  	
  

o Use	
  output	
  from	
  as	
  many	
  global	
  climate	
  models	
  as	
  
is	
  feasible,	
  eliminating	
  only	
  models	
  failing	
  to	
  
reproduce	
  defining	
  aspects	
  of	
  the	
  system	
  or	
  with	
  
errors	
  affecting	
  model	
  sensitivity	
  	
  

o Use	
  multiple	
  ensemble	
  members	
  (i.e.,	
  simulations	
  
with	
  the	
  same	
  climate	
  model	
  and	
  emissions	
  
scenario	
  but	
  different	
  initial	
  conditions)	
  when	
  the	
  
“noise”	
  due	
  to	
  natural	
  variability	
  is	
  expected	
  to	
  be	
  
high	
  relative	
  to	
  the	
  “signal”	
  of	
  anthropogenic	
  
climate	
  change	
  for	
  the	
  parameter	
  of	
  interest	
  

b) Consider	
  limiting	
  scenarios	
  based	
  on	
  emission-­‐scenario	
  
characteristics	
  and	
  time	
  horizon	
  for	
  analysis	
  

c) Select	
  a	
  scenario	
  subset	
  for	
  analysis	
  based	
  on	
  decision	
  context	
  	
  

o For	
  risk-­‐averse	
  decisions	
  (e.g.,	
  management	
  of	
  endangered	
  species	
  to	
  avoid	
  extinction):	
  
Choose	
  the	
  climate	
  scenario(s)	
  indicating	
  the	
  largest	
  negative	
  impacts	
  or	
  examine	
  only	
  
climate	
  scenarios	
  on	
  the	
  basis	
  of	
  probable	
  emissions	
  scenarios.	
  

o For	
  risk-­‐tolerant	
  decisions	
  (e.g.,	
  when	
  planning	
  for	
  best	
  case,	
  with	
  ability	
  to	
  adjust	
  
management	
  if	
  necessary):	
  Depending	
  on	
  actual	
  level	
  of	
  risk	
  tolerance,	
  choose	
  the	
  climate	
  
scenarios	
  that	
  indicate	
  the	
  best	
  case	
  or	
  middle-­‐of-­‐the-­‐road	
  projections.	
  

o For	
  risk-­‐managing	
  approaches	
  (e.g.,	
  developing	
  strategies	
  robust	
  to	
  future	
  uncertainty	
  by	
  
planning	
  for	
  a	
  range	
  of	
  possible	
  outcomes):	
  Select	
  scenarios	
  that	
  represent	
  the	
  full	
  range	
  
of	
  existing	
  projections,	
  including	
  two	
  or	
  more	
  scenarios	
  that	
  represent	
  high-­‐	
  and	
  low-­‐end	
  	
  
changes	
  in	
  projected	
  effects.	
  	
  

Western	
  snowy	
  plover,	
  B.	
  Brink/The	
  Oregonian	
  

Lemhi	
  River,	
  ID,	
  The	
  Nature	
  Conservancy	
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Table 1: Common misconceptions about the utility of climate scenarios for ecological-impact assessments and decision 
making, implications for scenario selection and use, and links to guidelines for scenario selection.  


