Climate, Hydrology, and River Temperature:
climate impacts in the Western U.S.
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Climate Impacts Group, UW Seattle
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Domain 1

Downscaling global
climate models

The Climate Impacts Groupe
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Macro and fine-scale Impacts assessments Adaptation planning
hydrologic modeling P and outreach

Working since
1995 with a

focus on:

U.S. Pacific Northwest, Western U.S., Pacific Rim
Water, forests, fish, coasts, energy, human health, urban areas

Stakeholders: Private, public & non-governmental actors involved in
climate-sensitive policymaking, planning and decision making
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Roadmap: from scenarios to impacts



GOAL:

e Relevant climate variables
* Appropriate spatial scales
e Characterize uncertainties
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Greenhouse gas Emissions Scenarios
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AT 2071-2100 vs. 1950-1999, 42-50°N, 110-124°W
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Climate Model Projections

AT 2071-2100 vs. 1950-1999, 42-50°N, 110-124"W
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Climate Model Projections

A PPT 2071-2100 vs. 1950-1999, 42-50°N, 110-124"W
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Downscaling: Relates “large” to “small”

Global Climate Model Air Temperature

~200 km
(~125 mi)
resolution

O
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: ~5 km
(~3 mi)

~ == Mo | 20’ resolution

Two approaches: Dynamical, Statistical

Figure source: Eric Salathé



Hydrologic Modeling
Translation from climate to water impacts

Variable Infiltration Capacity (VIC)
Macroscale Hydrologic Model

Grid Cell Vegetation Coverage

Cell Energy and Moisture Fluxes
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Recent CIG impacts datasets



Recent CIG impacts datasets:

CIG has recently developed future climate and
hydrologic projections for these regions:

1. Pacific Northwest -

2. Western U.S. .
3. North Pacific Rim
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Example gridded product:
Transformation From Snow to Rain dominant

(Ratio of Peak SWE to

Oct. to March Precipitation
(73 <0.1 Rain dominant
“ 0.1 - 0.4 Transition

(%3 >04 Snow dominant

Historical

“Based on Composite Delta Method downscaling
(multimodel average change in T & P)

2080s Alb®

Map: Rob Norheim
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Shifting Streamflows — Yakima Basin
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CLIMATE

SV~ Site Specific Data

IMPACTS

Use the pull-down menu or map links to access data and summary figures for
individual streamflow locations.

Join Project's .
Research Site Data Spreadsheet

Project Home Site: | SKAGIT RIVER NEAR MOUNT VERNON

SKAGIT RIVER NEAR MOUNT
aichs VERNON

Project Report

Site Info: SKAMO (6021)
Contacts
- USGS Id: 12200500
Project Updates Latitude (DMS): 48 26 42
Climate Scenarios Longitude (DMS): 122 20 03

Latitude (Decimal): 48.445
Site-specific Data Longitude (Decimal): -122.3342

Primary Data Area: 3093 miles?
Nash Sutcliffe Efficiency = N/A

GROUP

Reservoir Model
Input Data

General FTP directory
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Not enough reservoir space
to eliminate this risk

By the 2040s:

» the historical 100-year event
becomes a 22-year event

« the historical 30-year event Skagit River at Mt Vernon
becomes an 7-year event

Data source: CIG, http://warm.atmos.washington.edu/2860/
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Western U.S. dataset

Purpose:
Simplified set of projections for full
Western U.S. domain

Upper

Missouri Resolution: 1/16% degree (~7 km)
River

~ Basin Future Scenarios: 12

Alb emissions scenario,

Statistical & dynamical downscaling,
Average + bracketing model projections,
2 time periods & time-evolving runs

= Cdlbmbia '

_River

Colorado
River
Basin

Summaries for:

Bailey Ecosections,
| M Omernik Il Ecoregions
7 HUC6 (12-digit) basins

http://cses.washington.edu/data/wus_csc.shtml

Supported by USDA Forest Service (R1/R6), DOI Northwest Climate Science Center



Example: Snow Water Equivalent (SWE)
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Figure source: Rob Norheim



Example: June-Aug Water Deficit

Projected Change, 2040s Alb:
average + bracketing models
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Change in Deficit, 2040s

+100mm . . -150 mm

less warm average

warmer



Example use: Habitat suitability
for trout

Stream length of suitable habitat
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Summary

* Climate and hydrologic scenarios for:
— PNW
— Western U.S.
— North Pacific Rim

* Available online for download in varying levels
of simplicity / complexity

e Data form the basis for several existing
impacts assessments



Thanks!
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Climate Impacts Group, UW Seattle



