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Crop Monitoring and Health Assessment
Environmental Stress Detection
Pest and Invasive Species Detection
Yield Forecasting
Phenology/Emergence

Resource Management
Precision Agriculture
Soil Moisture/Evapotranspiration Estimation
Tillage/Residue

Land Use and Land Cover Estimation
Acreage Estimation
Land Degradation
Mapping

Uses of Satellite Data for Agricultural Research



From NOAA-NESDIS



ALEXI: ATMOSPHERE-LAND EXCHANGE INVERSE

Surface energy balance using GOES morning surface temperature rise (4km, daily)



2012 FLASH DROUGHT

USDM                  ESI                 NASS               VegDRI

USDM: US Drought Monitor
ESI: Evaporative Stress Index
NASS: National Ag Statistics Service

(county-level observers)
VegDRI: NDVI-based
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With a 1km thermal channel on GeoXO and 
sharpening to 250m with the shortwave 
bands, Evapotranspiration could be scaled 
down to 250m and ultrafine temporal 
resolution.

Sub-hour, sub-field Evapotranspiration would 
provide fast crop stress imagery.



Mapping winter cover crops within the 
season using remote sensing

❑ Winter cover crops (WCC) improve soil health and water quality. However, we lack a detailed in-season WCC map. Additionally, 
distinguishing WCC from natural vegetation and commodity crops is a challenging task.

❑ HRSL scientists have developed a new phenology-based method to identify agricultural and incentive WCC using the Harmonized 
Landsat and Sentinel-2 (HLS), either during or after the WCC growing season.

❑ Early-season detection yields promising results, with WCC producers’ accuracy > 90% and overall accuracy > 80%
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The 2024-2025 WCC identified using 
HLS until March 1, 2025 (in-season), 
with red and blue polygons indicating 
agricultural WCC and non-WCC 
observed from the ground.

WCC Likelihood



Planting and termination 
dates for winter cover crops 

❑ Maryland and Delaware winter cover 
crop cost-share programs use cover 
crop planting and termination dates to 
determine incentive payments

❑ Planting and termination dates must 
be collected and confirmed in a timely 
manner for each enrolled field. The 
verification process is labor-intensive 
and time-consuming

❑ ARS and USGS scientists used 
harmonized Landsat and Sentinel-2 
(HLS) data to detect cover crop 
emergence and termination dates for 
Maryland operational incentive 
programs since 2020. Reports are 
provided bi-weekly

LCLUC
Program Termination Dates
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Mapping crop emergence within the season

Crop emergence dates vary by location and year. 
In Illinois, the delayed emergence in 2019 was 
due to historically cool and wet weather.

❑ Crop emergence (VE) is a 
critical stage for crop 
development and crop growth 
modeling

❑ HRSL scientists developed a 
Within Season Emergence 
(WISE) algorithm to detect 
crop emergence in the early 
growing season using the 
harmonized Landsat and 
Sentinel-2 (HLS)

❑ Crop emergence dates have 
been used for improving crop 
condition monitoring and yield 
estimation
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USDA-ARS Long-Term Agroecosystem Research (LTAR) Sites
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