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Project Motivations

• Models are of 
increasing demand for 
natural resource 
decision makers

• Data must support 
these models and is 
often expensive and 
time and labor 
intensive 
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Project Objectives

1. Develop methodology for rapid and accurate data collection on 
streams

• Data processing and quality assurance

2. Better represent groundwater/surface water interaction 
through groundwater model improvement
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Study Areas & Field Plan

• Study areas represent 
different physiographic 
regions of WI 

• Low order streams 
selected 

• Data will be collected at 
spring and late summer 
flow conditions 
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Waubesa
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Data Collection Methodology
• Geophysical (ground 

conductivity, ground 
penetrating radar, depth)

• Water Quality 
(temperature, pH, specific 
conductance, nitrate, 
chloride, turbidity, dissolved 
oxygen)

• Ecological (video) 

• Location and Elevation 
(Real Time Kinetic GPS)
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Water Quality Data Collection

Susie Richmond and Prof. Dante Fratta, UW-Madison 
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Mapped Data, Waubesa Wetlands, Nov. 2017
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,

CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

pH

7.4 - 7.8

7.9 - 8.1

8.2 - 8.5

8.6 - 8.7

8.8 - 8.9

0 0.1 0.20.05 Miles

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,

CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

Temperature

degC

4.5 - 4.8

4.9 - 5.0

5.1 - 5.5

5.6 - 6.7

6.8 - 7.9

8.0 - 8.3

8.4 - 8.7

0 0.1 0.20.05 Miles
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Mapped Data, Waubesa Wetlands, Nov. 2017

14

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,

CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

Spec. Conductance

uS/cm

563 - 572

573 - 590

591 - 614

615 - 642

643 - 676

677 - 736

737 - 791

0 0.1 0.20.05 Miles

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,

CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

Ground Conductivity

mS/m

29 - 34

35 - 43

44 - 52

53 - 60

61 - 67

68 - 75

76 - 82

0 0.1 0.20.05 Miles
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Mapped Data, Waubesa Wetlands, Nov. 2017
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,

CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

Dissolved Oxygen

% Saturation

64.3 - 72.5

72.6 - 79.5

79.6 - 87.0

87.1 - 92.0

92.1 - 99.1

0 0.1 0.20.05 Miles
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• Incorporate data directly into groundwater models

• Streambed conductance from 3-layer system         
(McNeill, 1980)

• Stream location and elevation from RTK GPS 

Data Applications: Qualitative Methods
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Air

Water

? = Streambed Conductance 
Streambed

Depth to water, elect. conductivity of air

Depth to bottom, elect. conductance of water
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Data Application: Quantitative Methods

• Model Validation

• Locations of groundwater 
recharge and discharge 

• Overall improved 
understanding of 
anthropogenic influence 
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Questions? 


