Adapting to Wisconsin’s
Changing Climate

Katie Hein, WDNR, Monitoring Section



Greenhouse Trace Gas: Past Changes from
Vostok and IPCC Estimates

e The concentration of CO, is
€O and GHg Concentrations : at a record high compared to
the past 650,000 years.

e The rate of increase in CO,
plchoy Is faster than before at
80ppm over the past 100
years compared to 80 ppm
over 5,000 years following
previous ice ages.
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Paleoclimate, Global Change and the Future
Alverson, Bradley and Pederson eds., 2002
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Variations of the Earth'’s surface temperature for...

Dapartures in temperature in °C {from the 1961-1980 averags)
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Global Climate Change

Rate of warming is faster than any
known period in the past

650,000 years

Broad perspective in
space and time
Projected temperature
change greatest near the polesy - o

The past century is no longer a
reasonable guide to the future for
water management




Climate Change in Wisconsin
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Shorter periods of ice cover on lakes

Duration of Ice on Lake Mendota (1852/53 - 2011/12 Winter Seasons)

Wisconsin State Climatology Office

Median Duration: 105 days (157 seasons)
Shortest Duration: 21 days 2001/02
Longest Duration: 161 days 1880/81

Annual values

5-yr running means
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Observed Change in Average Temperatures
°F from 1950 to 2006

. Winter
i Winter temperatures
have warmed more
than any other
season in recent
decades, especially
In northwestern
Wisconsin.

(from Serbin and Kucharik 2009)



Summary of recent historic climate
1950-2006 (based on NWS records)

Change in annual average Increase in 2" rainfalls
precipitation (inches) 1950 to 2006 (days/decade) 1950 to 2006
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Extreme events: June 2008 storms

Total PreC|p|tat|on (mches) June 1-15, 2008

A\ e Stormwater infrastructure was
overwhelmed

* Massive flooding (810 sg. mi)

« Water from private wells
contaminated (28%)

 Raw sewage overflows (90 million
gallons from 161 wastewater
treatment plants)

N s * FEMA paid $34 million in flood
) damage claims

Few communities even today can handle these
kinds of extreme events!

WICCI Stormwater Working Group



Future Climate

Projected Change in Annual Average  Projected Change in Annual Average
Temperature (°F) from 1980 to 2055 Precipitation (inches) from 1980 to 2055
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Future Increase in Extreme Precipitation Events

Projected Change in the Frequency of 2" Precipitation
Events (days/decade) from 1980 to 2055
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“Stationarity is dead.” science 2008

“Traditionally, hydrologic design rules have been
based on the assumption of stationary
hydrology, tantamount to the principle that
the past is the key to the future...

Th|s assumptlon is no longer vaI|d ”

zwicz et al 2007. Contribution of Working Group I to IPC
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.= WICCI: How humans will respond
" to climate change in a way that
~ will make our natural and human
* systems more resilient.

So where

)



Impacts of Climate Change to Wisconsin
Lakes & Adaptation Strategies

Climate Change Impacts Adaptation
New Invasive Species — AlS prevention & control
Coldwater fish Prevent eutrophication
Warmer:
Temperature HAB monitoring
Best Management
Practices
Cha-n?“g Harmed New hydrologic models
Rainta infrastructure Engineering
Fluctuating Zoning & Planning

lake levels Restore shoreline habitat



Aquatic Invasive Species

Impact: Increased threat due to warmer temperatures and flooding
Adaptation: prevent spread, regulation, education

Regulated Aquatic Invasive Plants in Wi
“lease report any prohib pecies (a3 ndicated Dy the red frame box) to the WDNR
churt hytmail to: Invasive. Spccrcs@wi gov or by phone at: [60B) 2!‘.-6-643?
OR to find out mare nformation, for infarmation on reporting restricted species and whom to contact go to

http://dnr.wi.gowv/ Fnuasives{aq u.itiq,-‘whattodoj

Purple loosestrife E:Urlydeaf pnnd md
AL ythrar sakicana) )

© Mairoin Shibet 200, wrww snamaree sl T
Australian swamp Brazilian waterweed Hydrilla
StONeCcrop (Crassuls hemsi #Egenia densa) (il vitichan)

NR40 Invasive Species Identification,
Classification, and Control Rule



Anticipate Future Invaders Given
Climate Change

'_;i‘:’

— Marginal

-

Unsuitable

Example:

Wisconsin’s climate is not suitable for
Water Hyacinth today, but models
predict that it will be in the future.

1950-2002 2070-2099

Courtesy of Ali Mikulyuk



Coldwater Fish

Impact: Cisco extinctions in some lakes due to warming
Adaptation: Reduce nutrient inputs

1) Ciscn a keystone species, found in 175 deep Wisconsin lakes

2) Clscn reqmre cnld water wrth nxygen, vulnerable to summerkllls

3) Ciscn threatened by climate warming; 30-70% of lakes at risk

4) Snme cisco lakes might be conserved if nutrient mputs reduced

Courtesy of John Lyons




Where Do Cisco Live in Lakes?
Fall, Winter, and Spring

Oxygen

T Cold — Ideal

Courtesy of John Lyons



Where Do Cisco Live in Lakes?
Early Summer

Oxygen Epilimnion
High — Ideal Too Warm
Oxygen Thermocline
High — Ideal Cool - OK
Oxygen Hypolimnion
Med — OK Cold - Ideal

Courtesy of John Lyons



Where Do Cisco Live in Lakes?
Late Summer

Oxygen
High — Ideal

Epilimnion
Too Warm

Oxygen Thermocline
Med - OK Cool - OK
Not Enough Hypolimnion
Oxygen Cold - Ideal

Courtesy of John Lyons



Where Do Cisco Live in Lakes?
Late Summer — Hot Year

Oxygen Epilimnion
High — Ideal Too Warm
Not Enough Thermocline
Oxygen Cool - OK
Not Enough Hypolimnion
Oxygen Cold - Ideal

SUMMIER FISH KILL!

Courtesy of John Lyons



Climate Change Adaptation: Reduce Nutrient Inputs

Improve
Watershed
Land Use

Protect
Natural
Shorelines

Courtesy of John Lyons



Harmful Algae Blooms

Impact: more HABs due to warming and increased runoff

Adaptation: Reduce nutrient inputs
Create a HAB surveillance program
Improve predictive capacity
Develop

Photo: Melvin McCartney, Lake Monona, June 2006



Impact:

Adaptation:

Nutrient Loading

Greater nutrient loading due to increased runoff

Improve hydrologic models

Agricultural Best Management Practices
Rain gardens, Riparian buffers
Stormwater retention ponds

L(1-R) p-= L

P=—— -(0.162(2/2)"" + p)




Impact:

Adaptation:

Infrastructure

Buildings, roads, and water/sewer systems not
designed for future precipitation patterns

Update hydrologic models Pan BT N
Improve predictive capacity S
Redesign/Rebuild infrastructure |

“Photo: Stevigiibeu



LAKE STAGE, IN FEET ABOVE AN ARBITRARY DATUM

Lake Levels

Impact: Changing water levels due to variable precipitation,

recharge, and increased evaporation

Adaptation: Restore shoreline habitat
Enhance infiltration
Planning and zoning

Anvil Lake Stages 1936-2010

Source:
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“Photo - Janesville Gazette




Impacts of Climate Change to Wisconsin
Lakes & Adaptation Strategies

Climate Change Impacts Adaptation
New Invasive Species — AlS prevention & control
Coldwater fish Prevent eutrophication
Warmer:
Temperature HAB monitoring
Best Management
Practices
Cha-n?“g Harmed New hydrologic models
Rainta infrastructure Engineering

Fluctuating (7 Zoning & Planning
lake levels Restore shoreline habitat



Resources
I WISCONSIN
INITIATIVE on
CLIMATE
CHANGE'
_ IMpPACTS

http://www.wicci.wisc.edu/

L
IPCC & @

INTERGOVERNMENTAL PANEL oN ClimaTe chanee  wmo UNEP

http://www.ipcc.ch/index.htm
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