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Weather, climate, and climate change




The difference between weather and
climateis time

Salem, OR
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Difference from 1961-1990 average (°C)

Observations in Global Climate

Global average temperature anomaly
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Hottest Years on Record - Salem, OR

Data from the National Weather Service -Portland, 1981 -2010 averages
https://www.wrh.noaa.gov/pqr/sleclimate/pg36.pdf
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Dry November 2019 \/
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Santiam Park Fire burns 189 acres near Lyons, but all
evacuations lifted
f

Bill Poehler, Zach Urness and David Davis, Salem Statesman Journa

It's the First Day of Spring
and It's Already Wildfire
Season 1n Oregon

by Ned Lannamann - Mar 20, 2019 at 1°46 pm

WILDFIRES

2019 Oregon wildfire season shortest this
century

2019 wildfire season was only 99 days




Greenhouse gases (water vapor, CO ,, CH,4, N,O) play a
critical role in determining global temperature

<

Some sunlight that hits
the earth is reflected.
Some becomes heat.

O: and other gases
in the atmosphere
trap heat, keeping
the earth warm.

Rapid increases in greenhouse gases are
changing this natural balance
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Carbon dioxide Is Increasing

Atmospheric CO, at Mauna Loa Observatory
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Global temperatures

Global Land and Ocean

1.00°C BO°E
e &°F
S0°C 0.90°F
0.30°C 0.54°F
0.10°CH 'LIJI 0.18°F
—0.10°C J‘“F - -0.18°F
-0.30°C - -0.54°F
—0.50°C T T T T T T T T -0.90°F

I I I I I
1880 1890 1200 1910 1920 1930 1940 1950 1960 1970 1980 19490 2000 2010 2019

Anomalies = Difference from 1901 to 2000 average temperature

Source : https://www.ncdc.noaa.gov/cag/time -series/global



Temperature trends by station

Average annual
temperature has
iIncreased +1.6 F
since 1920.

Almost every station
shows warming.

Extreme cold conditions
have become rarer.

Minimum temperatures
rose faster than
maximum temperatures.
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L o
S s, Nearly every glacier in
the Cascade Range has

retreated during the
past 100 years

g

South Cascade
Glacier, 1928 (top)
2016 (right)



Nearly every glacier
In the Cascade
Range has retreated
during the past 100
years

Since 1900, glacial area in the North
Cascades
has decreased by 46%

1928 (top)
2016 (right)




Bend Glacier,
1938 (top)
2016 (right)



Snowpack is decreasing

Snow -water
equivalent

1955 -2016

Mote et al. 2018



Snowpack is decreasing

Snow -water
equivalent

1955 -2016

Snow -dominant
watersheds

Rain -dominant
watersheds

Mote et al. 2018



Projected temperature in Pacific Northwest
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Precipitation projections

Small increase in average winter precipitation and
year -to -year variability.

Low precipitation and extended drought
conditions are expected.

Extreme events, like heavy rainfall associated
with atmospheric rivers, are also anticipated
to occur more often.
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What will future climate feel like?
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Future climate feel | 1 ke é

Granite Bay, CA

Northeast of Sacramento, CA
https://fitzlab.shinyapps.io/cityapp/



Thi s 1 s what W e

There Is a natural greenhouse effect.

Humans are increasing the greenhouse
effect by adding gases to the
atmosphere .

Effects of a changing climate are already
apparent.

There will be more global warming to
come.
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Climate controls
ecosystem processes
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The hydrologic cycle



Climate controls
ecosystem processes
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The hydrologic cycle Plant establishment,
growth, and mortality



Climate controls
ecosystem processes
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The hydrologic cycle Plant establishment,
growth, and mortality
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Disturbance



Watershed Historical

Classification ﬁ{ \ Watershed
| types will shift

(" Ratio of Peak SWE )
to October to March
Precipitation

C3 <0.1  Rain dominant
@& o.1-0.4 Transitional

\C:B >04 Snow dominant)
Al1B

Snow dominant
watersheds become
transitional (mixed
rain and snow).

2040s

Transitional
watersheds become
rain dominant

2080s

Hamlet et al. 2013




Ratio of 100-year

Flood Statistics
(21st Century : 20th Century)

~
<09 ® 15-17

09-1.1 @® 1.7-1.9
11-13 @ 1.9-2.1
13-15@ >2.1

2040s

2080s

Future
projections
of flood
risk in the
PNW

Hamlet et al. 2013



Changes In Hydrologic Extremes
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Streamflow will change
Willamette River at Salem, OR

Projected Non-Regulated Streamflow (2040-2069)

Willamette River At Salem, OR
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Streamflow will change
Rogue River at Lost Creek Lake, OR

Projected Non-Regulated Streamflow (2040-2069)

Rogue River At Lost Creek Lake, OR
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Higher

temperatures

will stress
salmon

Mapping Vulnerabilities

to Climate Change

NOAA Fisheries assessed the vulnerability
of 33 population groups* of Pacific
salmon & steelhead to climate change
along the West Coast.

Number & Risk Level of Population Groups

00 DO
QO MO s
> 4 2 el 1
Vulnerability
m—

W= winter run  Su = Summer run
Sp = spring rum

m
Moderste  Low

A g e b A | - R e A R A o LN Lt

Marine Threats
(X e sutoce temperature

0 e 4

n
s

m—

. :M\b x.. _. .

oy
.

2
-
-
o
“ PR
. \

\\ -
-ty /e >
& ) ¢ 3
-

Ruchif ¥

N,
.

44




2020s

2040s

2080s

Ratioof Low Flow (o ... ¢ 05 005

(7Q10) Statistics ® 05-065 0 0.95-1.1
(21st Century : 20th Century) ® 065-08 o >1.1

Future
projections of
low flow risks
INn the
Northwest

Hamlet et al. 2013




Changes in Hydrologic Extremes




U.S. Drought Monitor November 26, 2019 G Most precipitation

(Released Wednesday, Nov. 27, 2019)

Oregon Valid 7 am, EST m
Not
~ drought
|"t3“5ity: conditions
None
DO (Abnormally Dry) Drought
conditions
D1 (Moderate Drought)

D2 (Severe Drought) ﬂ Least
precipitation
Bl D3 (Extreme Drought)

B D4 (Exceptional Drought)

Mo Data

November 24, 2015

Intensity:
DO Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
- D3 Extreme Drought
- D4 Exceptional Drought
The Drought Monitor focuses on broad-scal
conditions. Local conditions may vary. See

accompanying text summary for forecast
statements.

Author:

Richard Heim
NCEI/NOAA
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e

http://droughtmonitor.unl.ed




At National

Climate + Irrigation shortages
Assessment » Heat/drought impacts
to agriculture

Climate - » Coastal fisheries losses

related _
* Spikes in heat

events of _ ilIness » Reduced recreation
2015 provide « Record cases of What » Wildfire impacts

a glimpse into infectious diseases [T i M * Declines in First Foods
the * Increases in in 2015 * Hypoxia/harmful

A emergency algal blooms
Northwe food assistance
future

* Drinking water quality
concerns
« Wildfire infrastructure

Source : USGCRP damage

https://nca2018.globalchange.gov/chapter/24 v



Climate change
affects Insects

Mountain pine beetle

Warmer temperatures
favor insects  by:

A Increasing
reproductive rate

A Allowing an
expanded range

Do T A e o




YUKON | NORTHWEST
TERRITORIES

z 2013
Mountain pine
beetle outbreak i
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USDA

=]
2019 Bark Beetle Forecast for California, Oregon and
Washington

The forecast is based on history of drought (amount of precipitation) and bark beetle
attacks in each 2.5’ (6.5 square mile) grid cell from 1993 to 2018 for California and 1966
to 2018 for Oregon and Washington. Cells with similar histories of bark beetle activity
and precipitation were then grouped together into ten risk (color) groups. These risk
groups (R) forecast a range of the likely number of trees expected to die from bark
beetles by the end of summer 2019.
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How will climate change
affect wildfire?
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U.S. Wildland fires, 2019 data as of 3 December 2019, data from NIFC.gov
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Largest fire since 1926 in Oregon is the
Long Draw Fire in 2012 that burned

557,628 -acres



Climatic change and regional
wildfires

Pacific Northwest, August 30, 2015

As temperature
Increases, more water
evaporates from the
landscape and plant
tissues

o B

Larger areas of low
fuel moisture

Regional
synchronization of
fires occurs

MODIS, NASA



Pacific Northwest, August 30, 2015

In 2015, 1.7 million
acres were burned In
Oregon and
Washington, with
over 9 million acres
burned in the
western United
States.
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Several fires In
2015 occurred In
west -side conifer
forests, including a
rare fire event in
coastal temperate
rainforest on the
Olympic Peninsula.



