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Introduction

- Understanding the
spatiotemporal dynamics of
water availability is essential

- Conventional soil moisture

Figure 2: U.S. crops losses due

. . . f in Cedar Rapids, | to drought and flooding more
monltorlng IS COStIy and Ptosfoileate aoml than tripled from 1995 to 2020

Figure 1: Flood damaged soybeans on a

(https://civileats.com/)

(Yale Environment 360, 2024)

spatially limited

- Forecast models like GEFS
and NWM are underutilized
for agricultural needs

_ Figure 3: NWM by NOAA Streamflow simulations

(https://water.noaa.gov/map)



https://civileats.com/2021/10/20/op-ed-the-flood-of-climate-disasters-has-the-food-system-reeling-its-time-to-act/
https://e360.yale.edu/digest/u-s-drought-and-flood-related-crop-insurance-payouts-have-tripled-since-1995

Our Tools: Soil-MIIST and AWRI
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AWRI: Uses NWM streamflow to assess hydrologic threat

Soil-MIIST: Predicts soil moisture at 15-30 cm using GEFS, NWM predicts up to
satellite-derived indices (NDMI/MSI), and sensors 30days
Unified approach: Evaluate water risk + Predict soil moisture GEFS predicts up to
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> 5: Moisture Stress Index (MSI) maps of Macon county showing soil water dynamics digure 6: Regression lines for soil moisture content at 25cm,
trends 30cm depths against MSI

Figure 8: Machine learning model test on a pilot site for soil

Figure 7: AWRI Long Range Forecast Assessment Near moisture
Tu Organic Farm, Reach Id: 21717804

Satellite indices track
moisture trends

NDMI & MSI correlated
strongest at deeper
depths
Machine-learning
models improve forecast
across multiple depths
AWRI translates
streamflow forecasts
into actionable water
risk



advisory system

- Forecasts future
water availability
and drought risk
- Enables
forward-looking
irrigation
scheduling

- Defines water need
by crop, stage, and
rooting depth

- Links moisture
status to actual crop
demand and sets
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- Scales moisture monitoring and
visualization across entire field

|  Forecast Remote

Integration .= Sensing

- Tracks surface and sub-surface
wetness using satellite or drone

imagery

Crop Water
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nt

thresholds 1or

- Unified advisory platform integrates all
components into actionable guidance.

- Enables smarter water use and
climate-resilient agriculture

- Real-time and forecasted guidance in
one place
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