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climate information with decision-making
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Focus Is on natural resource
management in the Northern Rockies
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How can climate information better
support adaptation planning?

Climate v bei
Information _y eln_g
Interactive,
217 starting now!
Decision-

making



Quick Exercise

Directions are to either:
-Open an email to towler@ucar.edu or use chat function

(people on webinar)
-Grab a pen and paper (group offices on video)

Let’s take 1 minute to do the following:

List words or phrases that come to
mind when you hear the term:
“climate information”



mailto:towler@ucar.edu

Climate information can mean
many things!
Decadal/Centennial Climate: Jet stream, ocean currents, landscape, trends

(climate change, Pacific Decadal Oscillation)

Seasonal Climate: Descriptors: Averages, variability, extremes
Predictors: Sea Surface Temps (EI Nino), Atmospheric
Pressure

Types

Daily Weather: Precipitation, temperature, wind, humidity, streamflow, etc.

Paleo Observed Daily Seasonal
Reconstructions Record Weather Forecasts

|
Past Present Future

Timescale

Collaborate to identify types and timescales of climate
Information that are possible and useful for decisions.




Why focus on natural resource
mangers?

Decision: Is this
area suitable for a
whitebark pine
restoration project?

i i i
Society Resource Policy-
Individuals managers makers

Users of Climate Information



Because resource mangers make
decisions that are:

-regionally influential

-important for ecosystems & societal SEIUBISIL S

area suitable for a

benefits whitebark pine

. e torati ject?
-achievable and executed in finite [ R =
timeframe
“requiring only key climate info needs

|
Society Resource Policy-
Individuals managers makers

Users of Climate Information



How can climate information better
support adaptation planning?
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Climate change information Is often
considered from the top-down

Climate Climate change
Information

Emission Scenarios
Global Climate Models
Downscaling
Impacts

Decision- - Vulnerabilities
making

(Adapted from Dessai and Hulme (2004); Figure 1)



Top-down does address
vulnerability questions...

JUA

Temp response (deg. C)

...but 1ssues
still exist:

s -Scale, uncertainty,
0.5 and | 1

(Source: IPCC (2007); Figure 11.12)

-Applicability to
decisions or actions




Few top-down approaches result In
adaptation measures

Climate Climate change
Information

Emission Scenarios
Global Climate Models
Downscaling
Impacts

Decision- x Vulnerabilities
making

(Adapted from Dessai and Hulme (2004); Figure 1)



Bottom-up methods provides a
complementary approach

Climate D
Information * Climate
& Vulnerabilitie
? Adaptive Capacity
Climate Sensitivity
Decision- ID System Specificity
making Decision

(Adapted from Dessai and Hulme (2004); Figure 1)



Bottom-up 1dentifies specific decisions
and needed climate information

Specific Decision

| Decision Tree for Determining if Swans ’

start N Will Leave a Breeding Area L. but lssues
|unfu49u: Cygrets | [Fledged Cwlwfs or None | - -
| I still exist:
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(Sojda 2002)




Adaptation planning will benefit from
a combined approach

Climate
Information

Top-down
Bottom-up
Decision- <

making




How can climate information better
support adaptation planning?

Climate
Information
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Top-down /  Need to identify decisions
and assoclated climate

Decision: How will likely shifts in

temp and precip affect my

climate variable

forest management goals?

decision variable



Flip decision to investigate

Bottom-up

How do current shifts in

Decision: -Hew-wil-Hkely-srifts+h-
temp and precip affect how | manage

climate variable

foreSt 7 [aatala¥a¥alalaaYaVla) i il a FaYa)

climate sensitivity

my

[P

decision variable
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|[dentifying bottom-up decisions
requires your expert knowledge

Bottom-up
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Example #1: Gros Ventre R. flows

Wyoming Divisions

44 45
|

Latitude
43

USGS Gros Ventre River at Zenith gage

42

Variable | Flow

Time Daily

Space Gage
Dates 1987-present* I I I | | I I |

41

* Nlo winter records -111 -110 -109 -108 -107 -106 -105 -104

Longitude



Example #1: Gros Ventre R. flows

USGS Gros Ventre River at Zenith gage

Variable | Flow
Time Daily
Space Gage
Dates 1987-present*

* No winter records

Latitude

N

\ /

N

Top-down

Wish List

nd future water

guantity changes at gage:
<-annual flows (spring runoff) >

-low flows -

-peak flows

-timing of runoff

-water temperature

A\ | |
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Longitude



Flow records show variability In
spring runoff
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EX. #1
Explore associated historic precipitation

Wyoming Divisions

NOAA Wyoming Division

(Snake Drainage)
Variable | Precipitation S o]
Time Monthly :
Space Divisional

Dates 1895-present

I I I I I I I I
-111 -110 -109 -108 -107 -106 -105 -104

Longitude



Ex. #1

Annual flows track linearly with
winter average precip
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Ex. #1

Reconstruct annual flows from precip

-30% Linear Trend (Decrease) In
_~"Annual Flows between 1896 & 2009
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1900 1920 1940 1960 1980 2000

Year



Ex. #1

Reconstruct annual flows from precip

-30% Linear Trend (Decrease) In
_~"Annual Flows between 1896 & 2009
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Need to identify how (and If)
decisions change with these results

2000
I
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- Observation
Trend '

‘ .Anﬂﬂ ﬂ/\.hn | ‘.J

T W

I I | | I
1900 1920 1940 1980 1980 2000

1500

1000

) Total Annual Flow (mill acre—feet)
500
H

0
I

Year

Or, do impacts and actions depend on a
different time of year (e.g., summer) or
shorter time step (e.g., daily)?

Is there a threshold that causes an
Impact (e.g., disease outbreak) or

WP T — = 7 action (e.g., decrease diversions)?
r

Identify impacts (e.g., ecological
changes) or actions (e.g.,
management decisions) from
decreasing trend

Bottom-
up




Limited resources require identifying
key climate information needs

Fish are adversely affected
(impact) when daily flows
are <5 cfs (threshold) for

3 days in a row in summer

Wish List (time scale), so | reduce
-Overwhelming upstream diversions
amount of information (action).

Identify needs

-Time-consuming to
produce

-May or may not be
useful to decisions




Limited resources require identifying
key climate information needs

Fish are adversely affected
(impact) when daily flows
are <5 cfs (threshold) for

3 days in a row in summer

Nf\e,ﬂbh List / (time scale), so | reduce
-Relationship between fish ?:;:Irgﬁ;n diversions
and flow C
-Daily low flows (summer) Identify needs

-Past/future risk of <5 cfs
for three days

-Adaptive capacity
(available alternatives
past/future)




Impact: Turbidity (NTU)

Example #2: Risk of a water quality
(turbidity) exceedance

A Outlier Value 120 91
— Local Smoother A A
o) o
N o Action: Above

threshold drinking
utility must switch
to groundwater

| source ($$)

4——~— Threshold:
5NTU

A

4G50 800 1200

Climate Variable: Average Winter Streamflow (cfs)

SO

(Towler et al. 2010)



Example #3: Daily Survival Rate for Lei’s "

Daily Survival Rate (DSR)

1.000

0.990 0992 0.994 0.996 0.998

: Aspen habitat

(early season nesters)
(Newlon and Saab 2011)

\ Burned conifer habitat
(5-10 years after burn)

(Saab et al. 2011)

Forest management
decision? Need to
work with managers

Daily Max Temp (C)

/ United States Department of Agriculture — Forest Service '“'D;N‘
Rocky Mountain Research Station UAS
MRS .

(Saab and Towler in prep)



Example #4: How managers of Pacific Flyaway
Council decide how to redistribute winter swans

Decision: Can this area contribute to the RMP Plan’s objective of
redistributing winter swans?

I:PL:'E st m r:mt:lc;;l enmen'l'
recent Can
: _ :
Island. — winter: - reduce_‘l‘o contribute
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Ne
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3= 5?; Of RMP
Ne
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(Sojda 2002)



|[dentifying bottom-up decisions
requires your expert knowledge

Bottom-up

Looking for volunteers for phone
Interviews (30 - 60 minutes) In
April/May on how you currently use
climate information in decisions.
Email: towler@ucar.edu



Interviews will helpand address
climate information deficiencies for adaptation

Qualitative Goals:

(1) Work together to
understand climate
Information that is

possible and useful
(See Dilling and Lemos in press, Figure 1)




Interviews will help understand andiaddress

climate information deficiencies for adaptation

Qualitative Goals:

(1) Work together to
understand climate
Information that is
possible and useful

(2) Discover bottom-up
decisions that have key
climate needs

Decision case
study < Q}p
(n=1-2)




Questions?

towler@ucar.edu

science for a changing world
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