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NASA Harvest is a multidisciplinary Consortium commissioned by NASA

and led by the University of Maryland to enhance the use of satellite

data in decision making related to food security and agriculture
domestically and globally.
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ARYA method

ARY AGRICULTURE REM®TELY SENSED
YIELD ALGORITHM | Stote 17 county 039 (DOY 078, 2016)
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For each AU and a given date, the total DVI signal from each pixel can be written as: 08l .
DVIi — (DVIwheat T DVIothers) ) WpCti + DVIothers 0-52
DVI;cat : DVI signal from the wheat oal ..
DVI pers: DVI from other surfaces within the pixel CoL

Whpct: percentage of wheat within the pixel or wheat purity b
025, e ay s’

.O._ _______ IR R RS S S NS S

MODIS 1km RGB (2/21/2017) 2017 wheat mask (from CDL) BT SR
Harper county (Kansas) Harper county (Kansas)

Franch, B., Vermote, E., Skakun, S., Santamaria-Artigas, A., Kalecinski, N., Roger, J. C., ... & Sobrino, J. A. (2021). The ARYA crop yield forecasting algorithm: Application to the main wheat exporting
countries. International Journal of Applied Earth Observation and Geoinformation, 104, 102552.



CD Yield forecasting

Forecast DOY=110 2004 (17039)
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Y Yield forecasting

Forecast DOY=130 2004 (17039)
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Yield forecasting
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Influence of the LST?

/' > 0 : plant has higher temperatures than the surrounding, might be related to
water stress conditions

Ts-Tair
< 0 : plant has lower temperatures than the surrounding, might be related to
frost conditions

Accumulation
40 days after the peak

State 17 county 039
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ARYA calibration
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RMSE (t/ha)

HARVEST

_US yield forecast Ukraine yield forecast

ARYA cross-validation
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ARYA OPER 2021 Russia & Ukraine

Every week: Gaussian Fit DVI/GDD : Peak & Width

Forecast Gaussian fit UKRAINE (11.0), DOY= 120, YEAR = 2021
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ARYA is operational

Forecast Gaussian fit UKRAINE (11.0), DOY= 125, YEAR = 2021
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Forecast Gaussian fit UKRAINE (11.0), DOY= 155, YEAR = 2021
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ARYA is operational
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ARYA OPER 2021 : DOY 150

RUSSIA UKRAINE
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ARYA is operational
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ARYA OPER 2021 : DOY 210

RUSSIA UKRAINE
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Annal Cropland 2021 Validated
Croptype maps 2021 Validation ongoing

B Annual Cropland
[ |

Winter Cereals

Spring Cereals
Summer maize

Combining annual cropland map with
winter and spring cereals and summer
maize. Green pixels, cropland but not
maize nor cereal during summer or
winter.




ARYA can forecast yield over the main wheat exporting countries from 2-2.5
months prior to harvest with an accuracy

— 7% at national level

— 15% at sub-national level

Applied successfully over the main wheat exporters
Operational in Ukraine and Russia. Good results in 2021

Field level results suggest better results using spectral information rather
than Vls

WorldCereal project global crop calendars and crop type maps at 10m
resolution will enhance the ARYA performance
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