Managing Water Resources
in a Changing Climate

David S. Liebl

UW-Cooperative Extension
CSWEA-Government Affairs Seminar
February 28, 2013

WISCONSIN

INITIATIVE o

CLIMATE '
THE iy CHANGE
W@ggggm IMPACTS

WICCI Climate Analysis
Chris Kucharik - UW Agronomy

Dan Vimont, Steve Vavrus, Michael Notaro,
David Lorenz - UW Center for Climatic Research



What about climate concerns us?
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...and weather can
take a human toll!
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38 River gauges broke records
810 Square miles of land flooded
161 Communities overflowed 90 million gallons raw sewage
2,500 Drinking water wells tested - 28% contaminated

<__$34M in damage claims paid > source: FEMA, WEM




Milwaukee, July 22, 2010

6.73” in one hour

2,000 calls for sewer backups into basements

Shebeygan

CSO of around 2 billion gallons

Beaches closed through July 25th.
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Scientific consensus on climate change

“There is a strong, credible body of evidence, based

on multiple lines of research, documenting that

climate is changing, and that these changes are in

large part caused by human activities.”

— US National Research Council, 2010

WISGONSIN’S
CHANGING

Wisconsin Initiative on Climate Change Impacts WM

- Understanding ways we can adapt to the
consequences of climate change.

www.wicci.wisc.edu



WICCI Mission

Create regionally relevant climate history and climate
projections

Assess climate change impacts on specific Wisconsin
natural resources, ecosystems

Evaluate potential climate vulnerabilities of industry,
agriculture, tourism, and other human activities

Identify climate adaptation strategies

Facilitate climate outreach and learning
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Historic Temperature Change

Change in Annual Average Temperature (°F) from 1950 to 2006
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Wisconsin has warmed
by 1°-1.5°F
since 1950

Jan-Dec Global Surface Mean Temp Anomalies
NCDC/NESDIS/NOAA (Smith et al. [2008])
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Daytime High Temperature Change

DJF TMAX(F) Obs 1950-2006 MAM TMAX(F) Obs 1950-2006

BPUNOAIN®00
3838838838

4.00

Winter

Nighttime Low Temperature Change
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Temperature Extremes

Change in the Frequency of Nights Below O°F
Per Year from 1950 to 2006

{ ey
f Source: Center for Climatic Research & Center
for Sustainability and the Global Environment,
Nelson Institute, University of Wisconsin-Madison
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Sub-zero nights:
much less frequent

Change in the Frequency of 90°F Days

Per Year from 1950 to 2006

c:;D Source: Center for Climatic Research & Center
for Sustainability and the Global Environment,
Nelson Institute, University of Wisconsin-Madison
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Very hot days:

little change
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Dates of Spring and Fall Freeze

Change in Average Date of Last
Spring Freeze from 1950 to 2006
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/ f Source: Center for Climatic Research & Center

for Sustainability and the Global Environment,
Nelson Institute, University of Wisconsin-Madison

Change in Average Date of First
Autumn Freeze from 1950 to 2006
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/'/' Source: Center for Climatic Research & Center

for Sustainability and the Global Environment,
Nelson Institute, University of Wisconsin-Madison
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Wisconsin growing season

lengthened by 1-4 weeks since 1950
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Annual Average Precipitation Change

Wisconsin rainfall has changed
MN7” - I 4” since 1950

Ann Pcp(inches/yr)

1950-2006
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Annual Precipitation Madison, WI (1970 - 2010)
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WICCI Climate Assessments and Projections
UW-Center for Climatic Research

- Statistical downscaling of climate projections across the
East and central Landscape Conservation Cooperatives (LCCs)

- Objective to statistically downscale global climate model simulations to
scales relevant for decision makers (around 10 km resolution)
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Summary of Wisconsin’s Projected Climate

More frequent hot days

Significant increase in heat waves

Warmer nighttime and winter temperatures
Increased frequency and intensity of precipitation
Significant increase in rain during winter

Impact on short term variability (weather)
not projected
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Change in Daily Max °F
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Change in days/year N90°F 1961-2000 vs. 2081-2100
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Likelihood of the Warmest Day of the Year

Warmest Day of the Year, 1981-2000 Wausau
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Number of Events / 20yr

Increase in heat waves

1981-2000 vs. 2046-2065

Heat Wave (5 days or more above 90°F) Frequency by Duration
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Temperature Impacts

More high dewp

days and nights
= heat stress
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Days per Summer with Ozone > 84 ppb

10.00
0.00 =
2000 2010 2020 2030 2040 2050 2080 2070 2080 2020
Year
——GFDL Al GFOL B1 ——HadCM32 A2 HadCM3 B1 ——PCM A1 ——PCM B |

Source: Holloway et al. 2008

2100

Higher summer
daytime temperature
= increases in ozone




Change in Precipitation (inches/yr)

1961-2000 vs. 2081-2100
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Change in days/decade of N2”rain 1961-2000 vs. 2081-2100
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Projected Winter Precipitation
1980 to 2055

Increasing (water inches) Reduced Snowfall (%)
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Precipitation as snow reduced by 20% by mid-century

= 30% decrease in midwinter snow depth
= increased winter rainfall
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Groundwater Flooding from
Increased Recharge
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Increased Heavy Rainfall
= Sanitary Sewer Overflows

Milwaukee’s projected frequency of
I 2.5-inch daily rainfalls (=CSOs)

1971-2000 2041-2070
Observed: 3.0 years

Projected: 2.3 years vauus

Precipitation events associated with CSOs increase from
3 times per decade to 4-7 times per decade by 2050
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Storm frequency

80
70 - Projected Return Period
1971-2000 vs. 2041-2070
60 -
50 -
— M Historical
40 -
| NARCCAP
30 -
20 - [
N . | J :
O T T T T T I7
1.0" 2.5" 3.0" 3.5" 4.0" 5.0" Storm Intensity
Inch
7 -
6 -
5 -

Storm Intensity

Storm intensity .

| M Historical
3 - NARCCAP
N i
Both are projected N o

to increase. 1year

-Vavrus and Behnke

5 years

10years 25years 50vyears 100 years .
Return Period



How do we adapt?

Vulnerability Analysis

Flowrate Variability
2500 -

A hypothetical example:
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How do we adapt?

Resiliency

If a system is prepared for
current variability, it’s likely to
be prepared for future trends

Today’s extreme events
are consistent with
projected precipitation
trends

5" Daily Exceedances and Peak Daily Event

1950 - 2012
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Planning with Climate Data

<EPA

Advanced Search
LEARN THE ISSUES  SCIENCE & TECHNOLOGY  LAWS & REGULATIONS  ABOUT EPA [

Climate Ready Water Utilities

Sicontact us Bshare
You are here: Water »Water Infrastructure»Water Security»Climate Ready Water Utilities (CRWU)

Climate Ready Water Utilities (CRWU)

| Home | Tools & Resources [ Training Calendar ‘

CLIMATE READY

WATER UTILITIES

* Preparing for Extreme Weather
SEPA Events: Workshop Planner for
the Water Sector Click on the
Tools and Resources tab above to
download the Workshop Planner,
a ool that helps utilities plan for
extreme events like floods and

Climate Resilience Evaluation
& Awareness Tool (CREAT)

EPA's Climate Ready Water Utilities (CRWU) Initiative
assists the water sector, which includes drinking
water, wastewater, and stormwater utilities, in
addressing climate change impacts. Through the

development of practical and easy-to-use tools, EPA droughts.
promotes a clear understanding of climate science and
options by climate ¢ Training

Want to learn more? Click on the
Training Calendar Tab above to
sign up for webinars on CRWU
tools and resources.

projections into accessible formats. This information
helps utility owners and operators better prepare their
systems for the impacts of climate change.

The impacts of events such as Hurricane Sandy pose
challenges to water sector utilities. Extreme weather
events, sea level rise, shifting precipitation patterns
and temperature vanability, all intensified by climate
change, have significant implications for the
T h reats sustainability of the water sector. By planning for, CREAT, a risk assessment
g and ad g to these chall the water software for utilities.
sector can fulfill their public health and environmental

missions and begin the process of becoming climate * National Water Program 2012
ready. Strategy: Response to Climate

* Climate Resilience Evaluation &
Awareness Tool (CREAT)
Click on the Tools and Resources
tab to download version 2.0 of

i Change
Reglonal and Local To set the foundation for our climate ready efforts,
HIS‘OI'Ical & PrO] ected EPA convened a CRWU Working Group under the © CERES Report
Assets National Drinking Water Advisory Council (NDWAC) in Water Ripples: Expanding Risks

for U.S. Water Providers

Climate Information Fall 2009, The NDWAC delivered its CRWU Report
(PDF) (76 pp, 1MB, About PDF) to EPA In January 2011,

See the Overview of the NDWAC CRWU Working Group * CRWU Brochure

Report (PDF), (3 pp, 875K, About PDF) for a brief For more information on the
summary of findings and recommendations. CRWU initiative and products,
view the CRWU Brochure (PDF) (2
The report includes 11 findings and 12 pp, 441K, About PDF)
recommendations, an Adaptive Response Framework
(PDF) (14 pp, 774K, About POF) to guide climate ready
activities and the identification of needed resources and possible incentives to support and

Re S u I tS a encourage utility climate readiness.

Click on the tabs above for more information on the CRWU initiative, Tools & Resources and
- — Training.

CREAT Process: Application of climate information and utility k
climate change.
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Questions?

Slides and references available from:

http://epd.engr.wisc.edu/pd/liebl/CSWEArefernces.zip



