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Climate Change = More Floods, Bigger Floods
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Climate Impacts Everyone/Everything
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Climate Impacts Everyone/Everything
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ithway from Climate Change to Impacts Can be Complex

Warmer Air More
Temperature Intense
S Rain 2vents
Less
Snowpack,
Glaciers
Higher Channel Migration
Peak | Aggradation
Flo vs

Bigger / More Frequent Floods

Limited Egg/Fry Crop & livestock Lives and G

survival, losses, water property at
Premature out- quality, farm risk

migration infrastructure



ithway from Climate Change to Impacts Can be Complex

Warmer Air Less
Temperature Summer
s Prec’gitation
Less More ?
Snowpack, Evaporation
Glaciers 2
Lower
Low
Flows

Warmer Water Temperatures

CLIMATE

Migration Barriers / Increased Instream
Decreased Spawning success Flow Requirements?




Planning for climate change is about risk
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Climate change is NOT the only stressor

... It only matters If it’'s bigger than other factors.




Planning for climate change is going to be iterative

Climate Change Adaptation Cycle

Define planning purpose

Assess climate impacts and

p( vulnerabilities
¢ Set, review, and/or revise

adaptation goals, strategies,
and actions

Adjust actions
as needed

Monitor
action
effectiveness

Implement
adaptation actions




So How Do | Assess Impacts?

Snover et
al., Cons.
Bio.. 2013

Ve

Special Section

Choosing and Using Climate-Change Scenarios for
Ecological-Impact Assessments and Conservation
Decisions

AMY K. SNOVER,* 3 NATHAN J. MANTUA,*t JEREMY S. LITTELL,*+ MICHAEL A. ALEXANDER, §
MICHELLE M. MCCLURE,** AND JANET NYEtt

*Climate Impacts Group, University of Washington, Box 355674, Seattle, WA 98195, U.S.A.

tNational Oceanic and Atmospheric Administration, National Marine Fisheries Service, Southwest Fisheries Science Center, 110
Shaffer Road, Santa Cruz, CA 95060, U.S.A.

$Department of Interior Alaska Climate Science Center, U.S. Geological Survey, 4210 University Drive, Anchorage, AK 99508, U.S.A.
§NOAA, Earth System Research Laboratory, R/PSD1, 325 Broadway, Boulder, CO 80305-3328, U.S.A.

**National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Northwest Fisheries Science Center, 2725
Montlake Boulevard East, Seattle, WA 98112, U.S.A.

t1School of Marine and Atmospheric Sciences, Stony Brook University, Stony Brook, NY 11794-5000, U.S.A.

Abstract: Increased concern over climate change is demonstrated by the many efforts to assess climate
effects and develop adaptation strategies. Scientists, resource managers, and decision makers are increasingly
expected to use climate information, but they struggle with its uncertainty. With the current proliferation of cli-
mate simulations and downscaling methods, scientifically credible strategies for selecting a subset for analysis
and decision making are needed. Drawing on a rich literature in climate science and impact assessment and on

experience working with natural resource scientists and decision makers, we devised guidelines for choosing
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Choosing & Using Scenarios

Information / Context Expertise
1. Conceptual model: r_alllag_e:,
- Understanding of system E 10fogist,
« Sensitivity to climate ngineer,
etc.
2. Climate science: Climate
* Climate effects on system scientist
* Able to simulate?
* Spatial resolution
* Time scales (variability v. trends)
3. Decision context: Policymaker
* Robust v. most likely Risk Tolerance

CLIMATE

* Best vs. worst case
* Time horizon

Snover et al., Cons. Bio., 2013



So How Do | Assess Impacts?

1.

Observations; (ot about the consequences of past

events. We can often find out how much more likely
these events will be by looking at off-the-shelf
climate reports or datasets.

2. Modeling

Some changes are beyond the realm of what we’ve
seen in the past (e.qg., loss of winter snowpack).
Observations are also limited in where they are
available; models offer 100% coverage.

CCCCCCC




Example: Using Observations

Coastal Flooding

With 24" of sea level rise in
Olympia, the 100-year flood
event would become an annual
event.

LEGEND
Flooding Depth (ft.)
Bo-os
=
. 0.5-1.0
. 1.0-1.5
| REREX
. 2.0-25
. . 2.5-3.0
Photo by Janine Gates
Little Hollywood Photography . 3.0-35
CLIMATE
. 3.5-4.0 Yo
N7
Wo-+s IMPACTS

Simpson 2012

Snoveretal., 2013, Mauger etal., 2015 GROUP
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https://cig.uw.edu/our-work/applied-research/heavy-precip-and-stormwater/
https://cig.uw.edu/our-work/applied-research/heavy-precip-and-stormwater/

Example: Using Modeling

Map of Stations | Projected Changes in Precipita...

Intensity-Duration-Frequency ...

Model Validation

https://cig.uw.edu/our-work/applied-re

search/heavy-precip-and-stormwater/

Projected Change in Precipitation Extremes

e Olympia Airport
(456114)

e 1-hour Duration

o Water Year Maximum
e Percent Change:
2080s v. 1980s

Duration

1-howr

Water Year or Season

Water Year

Decade

2080s

Data Type
+ Extreme Precipitation
#* Total Accumulation

Data Type
M Extreme Precipitation

M Total Accumulation

% change from historical (1980s)

+150%
15U%

+1UU%

SN0

[=]

Total Z2-yr

Syr

25-yr 50yr  100-yr

9% change from historical (1980s)

______

______

LU

2080s

1580 1850 2000 2010 2020 2030 2040 2050 2060 2070 2080 2050
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https://cig.uw.edu/our-work/applied-research/heavy-precip-and-stormwater/
https://cig.uw.edu/our-work/applied-research/heavy-precip-and-stormwater/

Example: Using Modeling

-

https://cig.uw.edu/our-work/decision-support/culvert-phase
-2

/


https://cig.uw.edu/our-work/decision-support/culvert-phase-2/
https://cig.uw.edu/our-work/decision-support/culvert-phase-2/
https://cig.uw.edu/our-work/decision-support/culvert-phase-2/
http://www.skagitclimatescience.org/culvert-design-tool/
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