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Introduction

ADuringthe2@Cent ury, the gl obal average surface ten
(Hallett 2002)

A With these increased temperatures, the global water cycle has intensified (Huntington 2006)

A On a national scale, temperatures will increase A2 (3-12 &) in the United States by the year
2100 (USEPA 2016)

A Most existing climate impact studies focus on regional scale watersheds, n¢Etmesiho et al.
2015, Fontaine et al. 2001, Jha et al. 2006, Stone 2001, Vordsmarty et al. 2000)

A Comprehending the effects of climate change on a local watershed scale can serve as the basis for
further understanding of the overall global issue



Local Problemi Quantifying and Predicting Surface Water Behavior

A The City of Bloomington pumps water Mackinaw River. %"=
from two surface reservoirs, | &4
Evergreen Lake and Lake ‘
Bloomington, to serve its municipality
and adjacent communities

Evergreen
i Lake™"=

|

Lake
Bloomington

A Droughts in 1988 and 2005
demonstrated that these surficial

reservoirs were vulnerable
(WHPA 2010)

A City of Bloomington developed an
interim water supply plan in 2010 to
address future implications of climate
stresses on water supply




Local Problemi Quantifying and Predicting Surface Water Behavior

A Switch to Mahomet Aquifer is not ideal due to
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Local Problemi Quantifying and Predicting Surface Water Behavior
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Drainage: Facilitates
Infiltration
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Sedimentation Resulting
Reservoir Storage Reduction



Impacts of Tile Drainage

AModification of natural drainage
AFacilitates nutrient loading

AEssentially watershed baseflow




Hypothesis

The hypothesis of this study is that the water cycle of ssaalke tile
drained watersheds are highly sensitive to climatic stresses, which will

amplify current trends by the continued warming climate



Objectives

ACharacterize hydrology of the watershed
AEvaluate predicted change in precipitation and temperature

AMeasure and analyze the potential climate change impact on the wate
balance components



AWisconsin Episode glacial
moraines and till plains
(ISGS 2005)

Study Area - Mackinaw River Watershed A

ATopo%raphy is mostly flat land
used for row crop agriculture

AMackinaw River flows
westward to the Illinois River

A36380 annual pr

AAverage Temperature is7AC L s
(634F)




Data Overview

A Climate Data:
- Precipitation (P)
- Temperature (T)
P & T will be calculated as outputs from simulations of general circulation models (GCMSs)
- Humidity, wind speed, solar radiation

A Spatial Data:
- Digital Elevation Model (DEM)} ASTER
- Soil Surveyi USDA SSURGO V 2.2
- Land Coveili USDA

A Hydrologic Data:
- Streamflow discharge of Mackinaw River and Sugar Creek
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Spatial Data:
- Digital Elevation Model (DEM) ASTER
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