What have we learned from continuous crop and
forest evapotranspiration observations in the Central
Sands?
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Linkage between Biosphere and Atmosphere
water
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Annual Precipitation (mm)

Food Availability in Changing Climate
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Study Site

0]
US-CS2

©) :
US-CS3 Tri-County School Forest

Heartland/Farm | S

r

Pine Lake

Methods



Heartland Farm Study Site

,- Data/Analysis Updates

Tower Installed on June
29th 2018
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Monthly ET (inches)

Water Use by Crop Versus Forest During Wet year

Water use Central Sands
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Summary For Objective 1: Water dynamics
by crops versus pines during wet year?

v' For a wet year, pines ET is higher than . In dry years when pine
ET is more moisture limited, pine evapotranspiration could be lower,
according to previous studies.

v" Pines are wetter on the surface. But later the difference between pine
and soil moisture decreases. Pines have more transpiration

and less soil evaporation.

v Deeper in the ground (around 18 inches depth) have more
soil moisture

Conclusion



ET Potatoes versus Pine Trees (October 2018)
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gogato Farm in August 2018 (Before and After Irrigationa
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How to Model Evapotranspiration

Earth Energy Budget

Reflected by Reflected Reflected from
atmosphere by clouds earth's surface
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How to Model Evapotranspiration

Incoming Solar

A / Radiation, Long
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Model Versus Observations for water use Estimate by Crops
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Model Versus Observations for water use Estimate by Crops

Potatoes Variety FL2053 2019 (AET)
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Motivation

Precipitation (inches)

Irrigation (inches)

vapotranspiration (inches)

Average Water Supply and demand for Potatoes in
Isherwood farms and Heartland farms in WI for

Growing season (June, July, and August) for (2013-
2018)



Potato Farm in July (7-7-2018, 8-7-2018)
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Water use by different crop types in Midwest
(2017,2018) under different soil types. Even
same crop type can lead to different water
used based on soil condition. Cumulatively IL
corn water loss was about four inches higher
than WI potatoes.
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5/21/2017-5/26/2017 (MN-Soybean silt Loam)

Daily ET (mm)

6-

-=- Previous Days ET
—— Actual ET

—— ET Forecast (RF)
—— ET Forecast (RNN)

7/22/2018-7/27/2018 (WI-Potato Loamy sand)
7 .

Daily ET (mm)

6 -

5.

Forecasting Models

* RF
* RNN

-== Previous Days ET
—— Actual ET

—— ET Forecast (RF)
—— ET Forecast (RNN)

20



Daily ET (mm)
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8/27/2017-9/21/2017 (MI-Corn sandy Loam)
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