INSIDE METEOROLOGICAL HQ

I mean, what if we just come out and say that we have
no idea what the weather will be?”
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1895-2023 Trend

Summer — Central Basin
_ (+0.9°F/Century)
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Winter — Central Basin

Washington, Climate Division 8 Maximum Temperature

1896-2023 Trend
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Spring Temperatures : Lesser Change

Washington, Climate Division 8 Average Temperature
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Late Summer Precipitation —
Previous 3 Decades have been Mostly Dry

Washington, Climate Division 8 Precipitation
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Mean pET (inch)
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Summer potential evapotranspiration is
increasing in the Columbia Basin, and
continued rises are projected.
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Daily pET (inch)

High Potential Evapotranspiration Days in Eastern WA
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USDA Agricultural Research Service
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Cold Hardiness Zones
2040-2069, Higher Emissions (RCP 8.5)
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CESM1-CAMS rcp85 (2040-2069) - hist (1979-2008) mm
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Projected Change in Annual Mean Precipitation

ENSMN rcp85 (2040-2069) - hist (1979-2008) mm

55N

50N

- 45N

N 110W




Annual Days With Maximum Temperature Above 86° F (30° C), Higher Emissions (RCP 8.5)
Lower Snake Basin
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Projected Change in Annual Days With Maximum Temperature Above 86° F (30° C)
2040-2069 (Higher Emissions (RCP 8.5)) vs. 1971-2000 (Historical)
- Lower Snake Basin
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Projections for 2040-2069 Higher Emissions (RCP8.5) Future Scenario
Grant County, Washington
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Projections for 2040-2069 Higher Emissions (RCP8.5) Future Scenario
Franklin County, Washington
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Current Climate Analogs (Moderate Heat Stress)
Whitman Mission National Historic Site
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Future Climate Analogs
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(Visitor Center)
Best Moderate Poor Not Similar
(0-1 st.dev) (1-2 st.dev) (2-3 st.dev) (>3 st.dev)

2040-2069, Higher Emissions (RCP 8.5), 18-
Model Mean

61.5 days

Whitman Mission National Historic Site
(Visitor Center)

?1:’! ~
‘:b‘, Leaflet | Powered by Esri |Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user ¢

Moderate Heat Stress (Days of Heat Index = 90F in Apr-Oct)
2040-2069, Higher Emissions (RCP 8.5), 18-Model Mean



Future Climate Analogs
Whitman Mission National Historic Site
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Projected Change in Apr. 1st Average Snow Water Equivalent
2040-2069 (Higher Emissions (RCP 8.5)) vs. 1971-2000 (Historical)
Kootenai Basin
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Figure 1. Topography of the Columbia River Basin. and composite mean monthly hydro-
graphs for natural flows at The Dalles. Oregon, and flows originating in Canada.
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The 2015 drought is the type of drought we expect to

become more common in a warmer climate.

US Pacific Northwest, 42-48°N, 112-124°W ; 2040-2069, RCP4.5
Oct-Feb Temperature vs. Oct-Feb Precipitation
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August Mean Surface Air Temperature and
Maximum Stream Temperature, 1970-1999
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Duration hydrograph of 7—day averagse runoff
for MWashington
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TAKE AWAY POINTS

Observations indicate slowly rising temperatures with
considerable variability on time scales of years to decades

Trends in observed precipitation in the region are minimal,
except in summer (maybe!)

Climate model projections indicate that trends in mean
temperature will surpass the present variability near the middle
of the 215t century

The consensus of the climate models is for wetter winters and
slightly drier summers



SST Anomalies: 26 Nov — 2 Dec 2023
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Percent Chance (%)

Official NOAA CPC ENSO Probabilities (issued Nov. 2023)

based on -0.5°/4+0.5°C thresholds in ERSSTv5 Nino-3.4 index
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How many moderate-to-strong El Nifio winters (Jan-Mar) had below-average snowfall?
J '.e‘.» v, N - :

1959-2023 number of years (out of 13) NOAA Climate.gov
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Sad children trying to scrape together enough snow to make a snowball in the D.C. area last winter.
Even worse, they didn’t get a snow day. Photo credit: Michelle L'Heureux.
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JAN-MAR TEMP & OCT-MAR PRECIP

WA Statewide October-March Precipitation

(versus Southern Oscillation Index for prior year June-November) WA Statewide January_MarCh Temperature
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Winter (Nov-Mar) Anomalies with
Strong El Nino Events

Temperature Precipitation
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Apr-Sept Runoff

Average Flow (cfs)

Past El Nino Events and Streamflow

Columbia River at The Dalles
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Past El Nino Events

Difference from average temperature (C)

Monthly sea surface temperature Nino3.4 Index values
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U.S. winter precipitation during the 7 strongest El Nifios since 1950
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WA State Winter (Dec-Mar) Temperatures

O Strong El Ninos

Washington Average Temperature
December-March
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Monthly Forecasts from NOAA/CPC’s Climate Forecast System Model

CFSv2 forecast monthly T2m anomalies CFSv2 forecast monthly Prec anomalies
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Seasonal Temperature Outlook @

Valid: Dec-Jan-Feb 2023-24
Issued: November 16, 2023

Seasonal Forecasts from NOAA’s
Climate Prediction Center (CPC)
for Dec 2023 — Feb 2024
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Seasonal Temperature Outlook @

Valid: Mar-Apr-May 2024
Issued: November 16, 2023

Seasonal Forecasts from NOAA’s

Climate Prediction Center (CPC)
for Mar-May 2024
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Seasonal Precipitation Outlook @
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Issued: November 16, 2023
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Summary

The wet season is getting off to a typical start

El Nino will be with this through winter and
then wimp out in spring/summer 2024

There is a chance that it will be a strong to
very strong El Nino, and if so, we are more
likely to get near normal precipitation totals

The odds of warmer than normal winter

temperatures are considerably higher than
usual



How are the upcoming fall and winter
seasons liable to play out?

* Floods — Lower probability of severe flooding in WA
(the atmospheric rivers at the beginning of December
have caused major flooding, which is not uncommon)

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

* Cold-air Outbreaks — Less likely than in the historical
record; extremely low temperatures would be quite
the surprise

 End of Season Snowpack — Probably skimpier than a
typical year during the last decade or two



Questions?



Average Streamflow (cfs)

Walla Walla River Apr-Sep Streamflow
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IN A CHANGING CLIMATE,
ENSO IS EXPECTED TO...

Processes that could lead to

El Nifo-like future

elevated top of troposphere

Land cloud shadmg

surface

NOAA Climate.gov

ainjesadway sie

The last 4 decades
have featured a
preponderance of

La Nina conditions but

we cannot be sure
this is anything but

a fluke.

Processes that could lead to
La Nina-like future

increased
longwave cooling
at warm pool edge

more water drx alr

vapor, stronger 4 :“
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Y

surface

NOAA Climate.gov

Lee et al. (2022)
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