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Nebraska’'s Water Supply

(average conditions)

Other
Consumptive
Use = 33 mm/yr

ET = 505 mm/yr

Surface Water

| Inflow = 24 mm Precipitation = 575 mm / yr

Source: USGS Surface Water
National Water

Summary 1987 — Outflow = 61 mm
Water Supply and
Use: Nebraska

~88% of Precipitation Goes to Evapotranspiration
~6% of Precipitation Goes to Increased Stream Flow
~8% of Evapotranspiration due to Irrigation
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CROPSIM

The Crops Simulation Model (CROPSIM) is a daily soil water balance
model developed by Dr. Derrel Martin at UNL to aid in the prediction of:

Evapotranspiration (ET)

Based on the reference crop ET (ETr) method
Runoff

SCS Curve Number (CN) method
Deep Percolation

Volume of water which leaves the root zone

CROPSIM is written in Fortran and requires formatted input text files
related to:

Climate
Soils
Farming Practices




CLIMATE INPUTS

 Calibration process pooled data from multiple
automated weather stations (AWDN stations)
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CLIMATE INPUTS

1992 ETr COMPARISON FOR McCOOK
CALIBRATED ETr VALUES VERSUS AWDN DATA

Pooling allows
for a single
calibrated
equation to be
used for
multiple
stations within
the calibration
area
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ETr = (A + B * Long?)HF®
where a, b, and ¢ are monthly regression coefficients; HF = Hargreaves factor
Long = Longitude of the weather station, degrees




CLIMATE INPUTS
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CROPSIM Saoill
Code Definition

Available water
holding capacity
(1/4” water/foot
soil)

NRCS
Hydrologic Soll
Group

1=A

2=B

3=C

4=D

Depth to ground
water indicator

1<=6 feet
2>6 feet

SOIL INPUTS

STATSGO MUIDs
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CROP CHARACTERISTICS

Crop and Zone specific
Files can be used for both spatial and temporal variations in practices
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PRODUCTION ZONES

Four management zones across Nebraska

Zones allow farming practice variations
e.g. planting dates, tillage practices

Graphic from Appendix C, 2006 Fully Appropriated Basins Report, Nebraska Department of Natural Resources




n ROOT ZONE WATER
Irrigation Precipitation BALANCE

Transpiration

Evaporation

Change In Dally Soil Water

+ Precipitation

+ Irrigation
Transpiration
Evaporation
Deep Percolation
Runoff

Deep Percolation




ROOT ZONE WATER BALANCE

Transpiration based on:
» Reference ET
» Crop coefficient

» Soil water depletion in the
root zone

A

} Evaporation Zone

o il « Soil profile represented by up to 10

layers

» Define field capacity and wilting point
for each layer

Field * Runoff computed with the NRCS
Capacity Curve Number method with
10 ; adjustments for crop residue and soil
water content in top foot of soil.
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Model Area Acreage Summary
1950-2005
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| and Use
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PRODUCTION FUNCTION
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PRODUCTION FUNCTION

ET vs Annual Precip
Dryland Corn - Soil 721
Stations: CLBS, GIAP, GOTH, BIGS
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Non-Irrig.

PRODUCTION FUNCTION
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PRODUCTION FUNCTION

ET vs Station xCoord
Irrigated Corn, Conventional Tillage - Soil 721
Stations: CLBS, GIAP, GOTH, BIGS
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PRODUCTION FUNCTION
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PRODUCTION FUNCTION

DROPLET _ _
CANOPY EVAPORATION OVERSPRAY | Irrig ation

EVAPORATION AND/OR -
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ET less
in this zone

Derrel Martin,
Biological Systems Engineering




PRODUCTION FUNCTION

IRRIGATION WATER PARTITIONING EXAMPLE
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Overland Runoff Values to STELLA
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