
Scenario	
  Planning	
  



Exposure	
   Sensi2vity	
  

Adap2ve	
  
Capacity	
  

•  Expert	
  input	
  and	
  analysis	
  of	
  
vulnerabili4es	
  for	
  each	
  resource,	
  
including	
  confidence	
  levels	
  and	
  
uncertain4es	
  

•  Send	
  out	
  transcribed	
  worksheets	
  for	
  
your	
  review	
  

•  Evaluate	
  resource	
  vulnerabili4es	
  through	
  
a	
  thorough	
  review	
  of	
  the	
  scien4fic	
  
literature	
  
-  Rank	
  components	
  of	
  vulnerability	
  

and	
  write	
  short	
  summaries	
  
describing	
  key	
  informa4on	
  from	
  the	
  
literature	
  

•  Peer	
  review	
  of	
  dra@	
  products	
  by	
  experts	
  	
  

Recap	
  of	
  Day	
  1	
  &	
  Next	
  Steps	
  on	
  VA	
  



Example	
  Products	
  
Summary	
  
documents	
  that	
  
iden4fy:	
  
•  Overall	
  

vulnerability	
  
•  Sensi4vity	
  

•  Climate	
  
•  Disturbance	
  
•  Non-­‐climate	
  

•  Exposure	
  
•  Adap4ve	
  capacity	
  
•  All	
  associated	
  

with	
  confidence	
  
rankings	
  and	
  
documented	
  
uncertainty	
  





Certain:	
  death	
  and	
  taxes	
  
	
  

Uncertain:	
  everything	
  else	
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Uncertainty	
  under	
  Climate	
  Change	
  



Denial	
  
Oversimplify	
  

Express	
  false	
  confidence	
  

	
  
	
  

Paralysis	
  
Plan	
  for	
  everything	
  

Wait	
  and	
  see	
  

Responses	
  to	
  Uncertainty	
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•  Natural	
  resource	
  management	
  has	
  
always	
  faced	
  uncertainty	
  
–  Anxiety	
  about	
  uncertainty	
  o@en	
  leads	
  to	
  
“analysis	
  paralysis”	
  

–  Don’t	
  deny	
  it,	
  embrace	
  it	
  
•  Document	
  where/why	
  there	
  is	
  

uncertainty	
  
•  Three	
  types	
  of	
  uncertainty	
  

–  Climate	
  projec4ons	
  
–  Ecological	
  responses	
  
–  Management	
  effec4veness	
  

•  Dis4nguish	
  between	
  uncertainty	
  in	
  trend	
  vs.	
  rate	
  &	
  magnitude	
  

Addressing	
  Uncertainty	
  



U
nc
er
ta
in
ty
	
   Adap2ve	
  

Management	
  

Low	
  High	
  

Controllability	
  

Scenario	
  
Planning	
  

Hedge	
  
Your	
  Bets	
  Low	
  

High	
  

Op2mal	
  
Control	
  

Adapted	
  from	
  Peterson	
  et	
  al	
  2003	
  



	
  	
  	
  	
  What	
  is	
  scenario	
  planning?	
  

A	
  process	
  in	
  which	
  we	
  envision	
  mul1ple	
  plausible	
  
futures,	
  and	
  consider	
  effects	
  on	
  our	
  priori1es	
  and	
  

decisions	
  

Scenarios	
  à	
  plausible	
  futures	
  that	
  we	
  develop	
  given	
  
what	
  we	
  know	
  from	
  science	
  and	
  expert	
  knowledge	
  

A	
  

B	
  

C	
  

D	
  



	
  	
  	
  	
  What	
  is	
  scenario	
  planning?	
  
Scenario	
  planning	
  is	
  a	
  method	
  for…..	
  	
  
-­‐  exploring	
  what	
  the	
  future	
  could	
  look	
  like	
  
-­‐  comparing	
  how	
  resources	
  could	
  be	
  affected	
  	
  
-­‐  comparing	
  what	
  management	
  ac4ons	
  could	
  be	
  taken	
  

Expert	
  knowledge-­‐
driven	
  rather	
  than	
  
analysis-­‐driven	
  



UNCERTAINTY	
  

	
  	
  	
  	
  Why	
  scenario	
  planning?	
  

COMPLEXITY	
  
-­‐  Rate,	
  magnitude,	
  direc4on	
  of	
  change	
  
-­‐  Ecosystem	
  or	
  species	
  responses	
  

-­‐  Interac4ng	
  stressors:	
  land	
  use	
  change,	
  
ins4tu4onal	
  capacity,	
  social	
  systems,	
  
ecological	
  rela4onships,	
  etc.	
  

SCENARIO)#2!
High:!___________!
High:!___________!

SCENARIO)#3!
High:!___________!
Low:!___________!

SCENARIO)#4!
Low:!___________!
Low:!___________!

SCENARIO)#1)
Low:!___________!
High:!___________!



How	
  is	
  scenario	
  planning	
  done?	
  

1.  Iden4fy	
  and	
  priori4ze	
  cri4cal	
  climate	
  
drivers	
  

2.  Select	
  and	
  define	
  future	
  scenarios	
  
3.  Evaluate	
  poten4al	
  impacts	
  of	
  future	
  

scenarios	
  on	
  focal	
  resources	
  
4.  Iden4fy	
  poten4al	
  adapta4on	
  op4ons	
  

under	
  each	
  scenario	
  



Process	
  and	
  Objec2ves	
  
1.	
  Compare	
  impact	
  and	
  uncertainty	
  of	
  
different	
  climate	
  drivers	
  on	
  focal	
  resources	
  	
  

Impact	
  

U
nc
er
ta
in
ty
	
  

2.	
  Select	
  two	
  key	
  climate	
  drivers	
  

3.	
  Create	
  four	
  scenarios	
  and	
  compare	
  
resource	
  impacts	
  across	
  different	
  futures	
  

SCENARIO)#2!
High:!___________!
High:!___________!

SCENARIO)#3!
High:!___________!
Low:!___________!

SCENARIO)#4!
Low:!___________!
Low:!___________!

SCENARIO)#1)
Low:!___________!
High:!___________!



•  Barrier	
  island	
  provides	
  cri4cal	
  
habitat	
  for	
  threatened	
  species	
  
&	
  buffer	
  for	
  mainland	
  

•  Three	
  different	
  agencies	
  
manage	
  por4ons	
  of	
  Assateague	
  
Island:	
  NPS,	
  USFWS,	
  State	
  of	
  
Maryland	
  

•  High	
  vulnerability	
  to	
  sea	
  level	
  
rise	
  and	
  increased	
  storms	
  

•  Many	
  park	
  neighbors	
  were	
  
skep4cal	
  of	
  future	
  climate	
  
impacts	
  and	
  resistant	
  to	
  
management	
  changes	
  	
  

Scenario	
  Planning	
  at	
  Assateague	
  Island	
  
Na2onal	
  Seashore	
  



Assateague	
  Scenario	
  Planning	
  

Iden1fy	
  and	
  priori1ze	
  
cri1cal	
  climate	
  drivers	
  

Temperature	
  

Sea	
  level	
  rise	
  

Precipita4on	
  

Extreme	
  Storms	
  

Drought	
  

Key	
  Resources:	
  
	
  

Beaches/dunes	
  
Salt	
  marsh	
  

Mari4me	
  Forest	
  and	
  shrub	
  
Freshwater	
  ponds	
  
Piping	
  plover	
  
Wild	
  pony	
  
Red	
  fox	
  

Archeological	
  Resources	
  



Assateague	
  Island	
  Na2onal	
  Seashore	
  
Select	
  and	
  define	
  future	
  scenarios	
  	
  

SCENARIO	
  #1	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #3	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

SCENARIO	
  #2	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #4	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  



Assateague	
  Island	
  Na2onal	
  Seashore	
  

Increasing	
  temps	
  
Increased	
  storms	
  &	
  surge	
  
High	
  wave-­‐driven	
  overwash	
  
Increased	
  sediment	
  runoff	
  

Loss	
  of	
  land	
  
Saltwater	
  intrusion	
  

Increasing	
  temps	
  
Loss	
  of	
  land	
  

Less	
  precipita4on	
  
Saltwater	
  intrusion	
  

SCENARIO	
  #1	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #3	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

SCENARIO	
  #2	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #4	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

Increasing	
  temps	
  
Increased	
  storms	
  &	
  surge	
  
High	
  wave-­‐driven	
  overwash	
  
Increased	
  sediment	
  runoff	
  

Increased	
  nutrient	
  runoff	
  and	
  
blooms	
  

Saltwater	
  intrusion	
  

Increasing	
  temps	
  
Less	
  precipita4on	
  
More	
  frequent	
  and	
  
prolonged	
  droughts	
  
Saltwater	
  intrusion	
  

Evaluate	
  impacts	
  under	
  future	
  scenarios	
  



Assateague	
  Island	
  Na2onal	
  Seashore	
  

•  Inlet	
  forma4on/fragmenta4on	
  
•  Degrada4on/loss	
  of	
  salt	
  marshes	
  
•  Loss	
  of	
  mari4me	
  forest	
  
•  Saltwater	
  intrusion:	
  shi@s	
  in	
  

plant	
  types,	
  loss	
  of	
  fw	
  habitat	
  
•  Landward	
  migra2on	
  of	
  barrier	
  

island	
  

•  Degrada4on/loss	
  of	
  salt	
  
marshes	
  

•  Saltwater	
  intrusion:	
  shi@s	
  in	
  
plant	
  types,	
  loss	
  of	
  fw	
  habitat	
  

•  Landward	
  migra2on	
  of	
  
barrier	
  island	
  

SCENARIO	
  #1	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #3	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

SCENARIO	
  #2	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #4	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

•  Beach	
  &	
  dune	
  erosion	
  
•  Damage	
  to	
  mari4me	
  forest	
  	
  
•  Degraded	
  salt	
  marsh	
  habitat	
  
•  New	
  space	
  for	
  shorebirds	
  
•  Landward	
  migra2on	
  of	
  

barrier	
  island	
  

•  Some	
  beach	
  &	
  dune	
  erosion	
  	
  
•  Lowering	
  of	
  water	
  table/less	
  

freshwater	
  available	
  
•  Degraded	
  salt	
  marsh	
  habitat	
  
•  Landward	
  migra2on	
  of	
  

barrier	
  island	
  

Evaluate	
  impacts	
  on	
  resources	
  under	
  future	
  scenarios	
  



Assateague	
  Island	
  Na2onal	
  Seashore	
  

SCENARIO	
  #1	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #3	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

SCENARIO	
  #2	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #4	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

Evaluate	
  impacts	
  on	
  resources	
  under	
  future	
  scenarios	
  



Assateague	
  Island	
  Na2onal	
  Seashore	
  

Sand	
  Bar	
  
Plant	
  salt-­‐tolerant	
  species	
  
Flexible	
  infrastructure	
  

Plant/Restore	
  natural	
  buffers	
  
Managed	
  retreat	
  

Drowning	
  in	
  Place	
  
Plant	
  salt-­‐tolerant	
  species	
  
Flexible	
  infrastructure	
  

Plant/Restore	
  natural	
  buffers	
  
Managed	
  retreat	
  

SCENARIO	
  #1	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #3	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

SCENARIO	
  #2	
  
High:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
High:	
  Storms	
  

SCENARIO	
  #4	
  
Low:	
  SLR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Low:	
  Storms	
  

Parched	
  Ponies	
  
Plant/Restore	
  natural	
  buffers	
  

Iden1fy	
  poten1al	
  adapta1on	
  op1ons	
  

Moving	
  Target	
  
Flexible	
  infrastructure	
  

Plant/Restore	
  natural	
  buffers	
  



Benefits	
  of	
  Scenario	
  Planning	
  

•  Encourages	
  thinking	
  beyond	
  historical	
  trends	
  
•  Embraces	
  uncertainty	
  rather	
  than	
  ignoring	
  it	
  
•  Iden4fies	
  impacts	
  to	
  resources	
  across	
  
different	
  future	
  climates	
  

•  Highlights	
  adapta4on	
  strategies	
  that	
  apply	
  
across	
  different	
  future	
  climates	
  

	
  



Overview	
  of	
  Group	
  Exercise	
  

•  Break	
  out	
  into	
  your	
  habitat	
  
groups	
  

•  Two	
  parts:	
  
–  Selec4ng	
  climate	
  drivers	
  
–  Defining	
  scenarios	
  and	
  
evalua4ng	
  impacts	
  on	
  focal	
  
resources	
  

Desired	
  Outcome:	
  To	
  define	
  a	
  suite	
  of	
  future	
  climate	
  scenarios	
  and	
  
evaluate	
  the	
  impacts	
  of	
  different	
  scenarios	
  on	
  focal	
  resources	
  	
  

SCENARIO)#2!
High:!___________!
High:!___________!

SCENARIO)#3!
High:!___________!
Low:!___________!

SCENARIO)#4!
Low:!___________!
Low:!___________!

SCENARIO)#1)
Low:!___________!
High:!___________!



Overview	
  of	
  Group	
  Exercise	
  

Select	
  climate	
  drivers	
  
by:	
  
A.  Ranking	
  each	
  driver	
  by	
  

its	
  impact	
  and	
  
uncertainty	
  

B.  Circling	
  the	
  TOP	
  2	
  
drivers	
  that	
  represent	
  
priori4es	
  for	
  your	
  focal	
  
resources*	
  

Desired	
  Outcome:	
  To	
  define	
  a	
  suite	
  of	
  future	
  climate	
  scenarios	
  and	
  
evaluate	
  the	
  impacts	
  of	
  different	
  scenarios	
  on	
  focal	
  resources	
  	
  

*O]en	
  these	
  are	
  drivers	
  with	
  greater	
  
uncertainty	
  and	
  impact	
  

Low$ $ $ $ $ $ $Moderate $ $ $ $ $ $High$
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é	
  temperature	
  

ê	
  snowpack	
  

Δ	
  annual	
  
precipita4on	
  

Δ	
  precipita4on	
  
4ming	
  

é	
  fire	
  
frequency	
  &	
  
severity	
  

Changes	
  in	
  
storms	
  



Overview	
  of	
  Group	
  Exercise	
  

Define	
  scenarios	
  and	
  
evaluate	
  impacts	
  by:	
  
A.  Iden4fying	
  the	
  opposite	
  

extremes	
  of	
  each	
  
scenario	
  

B.  Iden4fying	
  the	
  major	
  
impacts	
  that	
  would	
  
occur	
  on	
  your	
  focal	
  
resources	
  

Desired	
  Outcome:	
  To	
  define	
  a	
  suite	
  of	
  future	
  climate	
  scenarios	
  and	
  
evaluate	
  the	
  impacts	
  of	
  different	
  scenarios	
  on	
  focal	
  resources	
  	
  

SCENARIO)#2!
High:!___________!
High:!___________!

SCENARIO)#3!
High:!___________!
Low:!___________!

SCENARIO)#4!
Low:!___________!
Low:!___________!

SCENARIO)#1)
Low:!___________!
High:!___________!

Low:	
  Precipita4on	
  
High:	
  Fire	
  

High:	
  Precipita4on	
  
High:	
  Fire	
  

High:	
  Precipita4on	
  
Low:	
  Fire	
  

Low:	
  Precipita4on	
  
Low:	
  Fire	
  

•  Closing	
  of	
  popular	
  
recrea4on	
  areas	
  

•  Increased	
  sedimenta4on	
  
in	
  rivers	
  

•  Lower	
  flows	
  reduce	
  
connec4vity	
  for	
  fish	
  

•  Heavy	
  rains	
  fill	
  
reservoirs	
  but	
  wipe	
  out	
  
roads	
  



Altered	
  Precipita2on	
  Pa^erns,	
  Drought	
  

Case	
  Study:	
  Scenario	
  planning	
  at	
  TomKat	
  Ranch	
  



Case	
  Study:	
  Scenario	
  planning	
  at	
  TomKat	
  Ranch	
  



Altered	
  Precipita2on	
  Pa^erns,	
  	
  	
  	
  	
  Drought	
  

Climate-­‐informed	
  planning	
  at	
  TomKat	
  Ranch	
  

Ac2ons	
  
•  Undertaking	
  water	
  budget	
  

assessment	
  	
  
•  Increasing	
  cover	
  of	
  na4ve	
  

perennial	
  grasses	
  
•  Reducing	
  need	
  for	
  

supplemental	
  animal	
  feed	
  
•  Increasing	
  locally	
  grown	
  

food	
  



Next	
  Steps	
  

Jan/Feb	
  2017:	
  
Adapta2on	
  Workshop	
  


