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Questions

e Have stream temperatures
changed over the study period?

—If yes, why?

* \What climate variables explain
Interannual variability in stream
emperatures ?

 How will climate change affect
future temperatures?
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Stream Temp. Long-Term Trends 1995-2017 (All Sites Combined)
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Stream Temp. Long-Term Trends 1995-2017 (All Sites Combined)
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Conclusions Part 1 (Trends)

o | X ﬁ 5@ all useful predictors of inter-annual stream
temp variation

- heffect greatest rivers and large streams.

e Trends:
— Greatest increases in July
— ?‘ limiting rises In August stream temps (and flow matters less)

— Site-specific responses vary
 Rising air temperature Y‘
* Flow-sensitive tribs warming faster/f ;‘>I¢ (bad news for spring Chinook)
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Tools and Conceptual Model for Climate Change Assessment
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Tools and Conceptual Model for Climate Change Assessment
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SPATIAL STREAM NETWORK (SSN) MODEL

= Adapted from NorWeST (Isaak et al. 2017)
= Statistical (empirical)
=SSN: Ver Hoef & Peterson

e Spatial correlations
* Network/tributary structure

e Linear mixed effects (regression)
» GIS-based reach attributes as predictors
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CLIMATE SCENARIOS

Periods .
_ Relative to
e Baseline: 1990-2017 average 1990-2017 Baseline
e Future: 2070-2099 average Scenario August

Name

Air
Temperature

Streamflow | Snowpack

August Air temperature
e Downscaled climate models

Moderate
Emissi +2.4 ° -310 -63¢
August Streamflow (F:'é';sfgi’ 24 L Sl 6%
e Hydrologic simulations: Trinity,
Feather, Yuba, American Rivers High
Emissions +4.4 °C -46% -83%
April 1 Snowpack (RCP 8.5)

e Xiao et al. 2013 gridded model

34
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Baseline vs 2070-2099 High Emissions (RCP8.5)

Mean Daily Max.
August Temp.
Increase (°C)

Wooley Cr.

- 0.9-1.2
1.2-1.5
1.5-1.8
1.8-2.1
2138

i . 2.7-3.0
- 3.0-3.3

NF a/m .

é«‘a/mo/y@s

Vs
SF Salmon )A\
Most sensitive ;

Main, SF, & NF Salmon Trib Mouths
(n = 23 sites) (n = 30 sites)
3.25-
3.00-
Increase 2 75
above 2 50 -
Baseline )
. 2.25 1
& 20
1754 I .
1.50 - é
1.25
25.0 | ‘
22.5- ‘ |
Temperature 20.0 1 ‘
(°C)
17.5 1
15.0 -
@ o o o
5 %cf;@@ Q_QQ%\\@ @Ci;&‘i‘@
Q )




Conclusions Part 2 (Climate Change)

Water temps warm 1.7-3.3 °C (3.1-5.9 °F)
by 2070-2099) if emissions not reduced...
0.9-2.0 °C with reduced emissions

Cold water contracts upstream

Large rivers warm more than small streams

— Trib mouth refugia become increasingly
Important

— Need to protect/increase cold water

Floodplains restoration for thermal diversity
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Smoke effect greatest in
rivers and large streams

Mainstem Klamath
and Trinity rivers
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