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1920-2012 Temperature Trends

Squares aren'’t significant linear trends; circles are significant at 95%

Abatzoglou et al. 2014 (J. Climate)



Summer Temperatures: East Olympic Cascade Foothills



Water Year Precipitation:
East Olympic Cascade Foothills



Trends in Cascade Mountain
Snow Water Equivalent (SWE)



Magnitudes of Greatest

Mixed — High Flows 1-Day Streamflows

Winter & Spring

Snow-dominant
(Spring Melt)

Rain-dominant
(Winter Runoff)



Summer (Jun-Aug) Precipitation

Note overall decline during last 30 years



Potential Evapotranspiration (pET)

Bond and Bumbaco (2015)



Groundwater Level in
South Thurston County
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Modeled Temperature
In the Pac NW
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Expected Transitions in Watershed Types

Climate Impacts Group/UW
Hamlet et al. 2013
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Challenges for Water Managers

Summer Demand versus Winter Floods
nfrastructure (e.g., Reservoirs)
_egal Issues

Hydropower

Ecosystems (e.g., Fish Habitats & Migrations)
Recreation/Tourism

Groundwater Withdrawals






The Winter of 2014-15

Capital Press — March 2015
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The mouth

of the White
Salmon River
in July 2015



The Washington
Coastal Resilience
Project (WCRP)



Assuming uplift of 0.4 feet/century; note that a subduction
earthquake is expected to produce a land level change
at this location of -2.5 to -6.0 feet!
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SST Anomalies: 10-16 Oct 2021



850 hPa Temperature Anomaly

500 hPa
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Precipitation Anomaly
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500 hPa
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850 hPa Temperature Anomaly Precipitation Anomaly
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How are the upcoming fall and winter
seasons liable to play out?

* Floods — High probability of moderate to major flooding in
watersheds with west and northwest facing slopes

* Windstorms — Slightly higher odds than usual (there always
is the possibility of an intense storm)

* Cold-air Outbreaks — More likely than in the historical
record; extremely low temperatures are not expected

* Fog/Air Pollution — Decreasing long-term trend, but
pollution events occur virtually every winter

* End of Season Showpack — Probably more than in most
years during the last decade or two






Final Remarks

By one measure, the heat wave of 2021 was on the order
of a 1000-year event for the Pacific NW, and based on
accepted methods involving extreme events, it was made
much more likely by climate change.

Low minimum temperatures in winter are becoming less
severe and frequent; minimum temperatures in summer
are rising

Winter precipitation is liable to increase (but is not yet
evident in the observations); flooding from many
mountain watersheds appears to be increasing

Summer rainfall has declined over the last few decades,
which may represent a harbinger of climate change

Our challenges are liable to be associated with the timing
versus the overall amounts of available water in the
Pacific NW as a whole and SW WA in particular.






Summer Temperature Trends

WA Statewide

https://climate.washington.edu/climate-data/trendanalysisapp/



Questions?

OWSC website: www.climate.washington.edu

email: climate@atmos.washington.edu

Newsletter:
www.climate.washington.edu/newsletter

phone: 206-543-3145 (Karin)
phone: 206-525-7363 (Nick)


http://www.climate.washington.edu/
mailto:climate@atmos.washington.edu
http://www.climate.washington.edu/newsletter
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Climate Change Time of Emergence for the Pacific Northwest
When is the earliest change expected for monthly streamflow metrics?
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World Weather
Attribution
Philip et al. (2021)



Excerpt from the “Main Findings” of Philip et al. (2021)

o With this assumption and combining the results from the analysis of climate
models and weather observations, an event, defined as daily maximum
temperatures (TXXx) in the heatwave region, as rareas 1in a 1000 years would
have be east 150 times rarer without human-induced climate e.

 Also, th@ about 2°C hotter than it would hF/eniw’ﬁj

occurred at the beginning of the industrial revolution (when global mean

temperatures were 1.2°C cooler than today).
« Looking into the future, in a world with 2°C of global warming (0.8°C warmer
than today which at current emission levels would be reached as early as the

2040s), this event would have been another degree hotter. An event like this -

cu y estimated to occur only once every 1000 years, would occ€

5 to 10 years in that future world with 2°C of global warming.




Tohver et al. 2014
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Stomata closing with higher CO2 concentrations means
less water loss (transpiration) from some kinds of plants



Powdery
Mildew

Infection Rates
for Grapevine
Powdery Mildew



Survival of psyllids
reduced during cold
winters — Will changes
in climate allow them
to extend their range?

Potato Psyllids and
Zebra Chip



Implications for Growers

m Longer growing season and fewer winter
freezes will benefit many crops (but could
increase pests, weeds, diseases)

m Increasing CO, may increase productivity in
some crops

m Key: water supply

m  “Projections for potatoes indicate significant yield declines due to warming, with
losses of 9%, 15%, and 22% for the 2020, 2040, and 2080 scenarios respectively...
with elevated CO2 assumed to have a low beneficial impact on growth and

yields, compensating for losses only at temperature increases of 2.5 C or lower.”
— Stockle et al. (2010)





