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Objective: To support climate change adaptation planning
in NPCWNF by analysis and visualization of current and

projected trends in seasonal climate variables

Types of questions to address:
Is a sighal of climate change already observable?

If so, what is the spatial and temporal nature of change?
How does current change compare to modeled future projections?

How do current and projected trends compare to historic climatic
variability to which current NPCWNF resource management is
already adapted?

Where are the areas currently demonstrating climatic stability, and
where is climate changing most?



PRISM Spatial Climate Datasets

* Physiographically
sensitive mapping

* Official climate
datasets of the
USDA

*800-m and 4-km
resolutions

* Monthly tmin,
tmax, precip
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Spatial Climate Datasets — “Climate Western North America”
Wang et al 2012



Current trends in climate space

Dataset: PRISM, 800m resolution
Variables: Seasonal tmin, tmax, precip
Time slices:

Baseline = 1901-1980
Current = 1981-2011, 1991-2011, 2001-2011

Analyses:
Per pixel deltas between current and baseline

Per pixel departures from range of historic variability



1901-1980

Quantifying historical
climatic variability
supports an
understanding of the
rate and magnitude of
departure from “normal”









Future trends in climate space
Dataset: Climate Western North America, 4km resolution

Variables: Seasonal tmin, tmax, precip, annual tmean,
annual climatic moisture deficit (CMD)

Time slices:
Baseline = 1961-1990

Future = 2041-2070
GCMs — 7 GCM average for tmean & precip
3 GCM average for tmin, tmax, and CMD
Emission scenario = A1B

Analyses:
Per pixel deltas between baseline and midcentury future

Per pixel departures from range of historic variability


































































Change in Precipitation
1981-2011 vs 1901-1980



Change in Precipitation
1991-2011 vs 1901-1980



Change in Precipitation
2001-2011 vs 1901-1980



Change in Precipitation
1961-1990 vs 2020s



Change in Precipitation
1961-1990 vs 2050s



Change in Precipitation
1961-1990 vs 2080s

































30 yr vs. baseline, spring minimum temperature departures, +1SD



20 yr vs. baseline, spring minimum temperature departures, +1SD



10 yr vs. baseline, spring minimum temperature departures, +1SD
























30 yr vs. baseline, summer minimum temperature departures, +1SD




20 yr vs. baseline, summer minimum temperature departures, +1SD




10 yr vs. baseline, summer minimum temperature departures, +1SD




30 yr vs. baseline, summer minimum temperature departures,




20 yr vs. baseline, summer minimum temperature departures,




10 yr vs. baseline, summer minimum temperature departures,
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Temperature
1981-2011 vs 1901-1980



\.Ildllsc i ividaaliiituilni
Temperature
1991-2011 vs 1901-1980



\.Ildllsc i ividaaliiituilni
Temperature
2001-2011 vs 1901-1980



Change in Minimum Temperature
1981-2011 vs 1901-1980



Change in Minimum Temperature
1991-2011 vs 1901-1980



Change in Minimum Temperature
2001-2011 vs 1901-1980





















Proposed Spatial Analysis
Water Resources

1) Stream Temperature
— NorWest
* Recent 1993-2011
e Potential future: +1.0°C and +2.0°C



Proposed Spatial Analysis
Water Resources

2) Stream Flow
— VIC (Variable Infiltration Capacity)
e Historic vs 2040s (ensemble of 10 GCMs)

* Variables:
— Mean Annual Flow
— Channel flow
— Center of Timing

— Flow7q10: 7-day low flow with a 10-year return
interval



























