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Goal of PACE™* fellowship Is to work at
the interface of climate and societal
applications

*Postdocs Applying Climate Expertise

T
(NCAR) (NOAA/USGS)
Climate Science: Society:
+—>
Knowledge production Impact and response

Focus IS on natural resource
management in the Northern Rockies



Webinar Agenda

1. Challenges and opportunities
of using climate information in
decision contexts

2. Case study of Gros
Ventre River flows: past,
present, and future



Several 1ssues need to be addressed
before climate information can be used
In management decisions

(1) Data resolution for local impacts




Climate model resolution Is Improving

IPCC (2007) IPCC (2013) Nested Regional Climate
Model (NRCM)

Figure source: Hurrell, J. W., J. Tribbia, and W. Collins, 2008: Future
Directions for the NRCM project. NCAR, Boulder, CO.



Observational data provides “highest
resolution” - but only at point scale




Several 1ssues need to be addressed
before climate information can be used
In management decisions

(1) Data resolution for local impacts
(i1) Focus on average response




Average % change may increase...
... but distributions provide critical information
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Several 1ssues need to be addressed
before climate information can be used
In management decisions

(1) Data resolution for local impacts

(1) Focus on average response
(111) Uncertainty in moisture signal

60°W



Consensus of precipitation response can
differ between climate models
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Precipitation changes over North America from the MMD-A1B simulations. Left: fractional changes in
precipitation between 1980 to 1999 and 2080 to 2099, averaged over 21 models. Right: number of
models out of 21 that project increases in precipitation. (Figure 11.12.; Solomon et al. 2007)

Solomon, S., Intergovernmental Panel on Climate Change, United Nations Environment Programme, and World Meteorological
Organization (2007), Climate Change 2007: The Physical Science Basis: Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change, 996 pp., Cambridge University Press, Cambridge; New York.



Climate scenarios can help to
overcome uncertainty problem

Wet &
Hot
Wet &
Warm
Dry & Avg P & Wet &
Heat Avg T \ Avg T Avg T
\_/

Moisture
Examine natural variability

Examine most likely scenarios



Translation tools aim to
address these 1ssues

| Climate ﬂmodel output e
(including high resolution)
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Translation tools aim to
address these 1ssues

| Climate ﬂmodel output
(including high resolution)
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Need to identify decisions and
assoclated climate

Decision: Do my  wildlife population

decision variable

management goals need to be modified based on

likely shifts in precipitation and streamflow

climate variable

characteristics?



Webinar Agenda:

1. Challenges and opportunities
of using climate information in
decision contexts

140°W 100°W 60°W 202

2. Case study of Gros
Ventre River flows: past,
present, and future




Explore Gros Ventre R. flows example

Wyoming Divisions
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Flow records show variability In
spring runoff
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Explore associated historic precipitation

Wyoming Divisions

Q _
NOAA Wyoming Division
(Snake Drainage)
Variable | Precipitation Z 9
Time Monthly .
Space Divisional
Dates 1895-present o
;i |
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Precip (in)

Divisional precip shows natural
variability range
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Annual flows track linearly with
winter average precip
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Reconstruct annual flows from precip

et)

1500

-fe

al Flow (mill acre

Total Annu

2000

1000

500

T Sicomeieton! - -30% Linear Trend (Decrease) in

med <1 Annual Flows between 1896 & 2009
#

.V i M\vf\ vﬂv/\v' | W | M M
Lt

I I I I I
1900 1920 1940 1960 1980 2000

Year



Paleo-data can also be
considered 1n reconstruction

(Figure removed for online posting, but see recent efforts to reconstruct the Snake River
(from 1600-2005) in:

Wise, E. K. (2010), Tree ring record of streamflow and drought in the upper Snake
River, Water Resour. Res., 46, W11529, doi:10.1029/2010WR009282.



Flip decision to investigate
sensitivity to natural variability

Are
Decision: Domy __ wildlife population

rogust to “natH ral”
management goals

likely-shifts-in—  precipitation and streamflow

characteristics?




Climate scenarios can help to
overcome uncertainty problem

Dry & Avg P & Wet & Hot
Hot Hot
Dry & Avg P & Wet &
Warm Warm Warm
//\
Dry & Avg P & Wet &
Heat Avg T \ Avg T Avg T
\_/
Moisture

Examine natural variability



Combining observations with resampling
tool Is an informative option

Translation Management decision
Tools
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natural variability...
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Test decision under natural variability

Translation Management decision
Tools



Can also “condition” resample towards a
future forecast

Total Annual Flow (million acre-feet)
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forecast:

25% “Dry”



Can also “condition” resample towards a
future forecast
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Can also “condition” resample towards a
future forecast

1500
]

1000
1

|._

SR N . ol —» Define “Dry” Threshold
' ' 450 MAF = 0t Percentile

—é— - (0/114 years below)

0
]

Total Annual Flow (million acre-feet)

] I 1

Historic Future Future
forecast:  forecast:  forecast:
25% “Dry” 50% “Dry” 0% “Dry”



Compare decision under natural &
“conditional” variability
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How would NRCM 36km model output
“condition” the resample?

Nested Regional Climate
Model (NRCM)



How would NRCM 36km model output
“condition” the resample?
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* Using bias-corrected precip. to observed 1995-2005



Several caveats to these results:

(1) Preliminary: NRCM model is still being run and tested

(i1) Subjective: Results are sensitive to my choices: baseline
period (1995 — 2005) for bias correction, time slice,
model grid points....

(i) Limited: Results are snapshot from just one regional
model (NRCM); multi-model results can characterize
uncertainty (e.g., some show increase in winter (DJF)
precipitation)




A well-defined decision
variable is critical

— Flow-f(Preup) — —— Decision?
: i +
T ' - ‘-" 4 i
Climate B . : Impact
variable variable

(Precip) (Flow)



Next step: Test conditional resample
approach with a nest survival model

Nest
survival

Temperature, & G ol
Precipitation

*(Newlon and Saab in press)
*(Saab et al in press)



A) Thoughts on
resampling in
general and
“conditional
resampling” in
particular?

Resample

Discussion

B) Thoughts on ways
to shift from
communicating
“change in avera
to “change in
distrilzution”?,

) Thoughts on
effectiveness of
testing decisions
under (i) “natural” &
(i1) “conditional”
variability?

/D) Thoughts

on specific
decision or
Impact
variables that
would be
well-suited to
testing this

\

. framework? )



