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Motivation

o Evapotranspiration (ET) is critical for agricultural water management and
climate monitoring.

« Traditional optical satellite data (e.g., Landsat) are limited by cloud cover and
temporal gaps.

e SAR sensors (e.g., Sentinel-1) offer all-weather, day-and-night imaging
capabilities.

e SAR2ET model leverages Sentinel-1 data to estimate ET via a U-Net
architecture trained on EEFlux outputs.

e This study evaluates SAR2ET against EEFlux and Sen-ET using UAV-based
METRIC ET as high-resolution ground truth.

Study Area and Dataset

o Study conducted in irrigated cotton fields in Aydin Province, [
western Tirkiye.

o UAV flights performed on 03 September 2023 using Matrice
300 RTK and Zenmuse H20T (RGB + thermal).

o UAV data processed using METRIC model to derive 20c
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Evapotranspiration Prediction

SAR2ET: Sentinel-1 + ERAS

(Image Credit: Cetin et al. (2024), IEEE JSTARS)

SEN-ET: Sentinel-2 + Sentinel-3
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Results

High-resolution ET map generated from UAV RGB
and thermal imagery using METRIC model (~0.2 m)

ET estimation based on Sentinel-2 and Sentinel-
3 fusion using the TSEB model (20 m)
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Landsat-based METRIC ET product from Google Earth
Engine EEFlux platform (30 m)

ET predictions from Sentinel-1 SAR inputs using a U-
Net model trained on EEFlux-derived labels (10 m)

The Fréchet and KL Divergence Distance |
Measurements Between ET Data Sets

ET Data sets
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resolution ET maps. 4 EEFlux <— UAV-based 2.2100 0.0255 g = i
EEFlux +— SARZET 0.3635 0.0096 £
« Satellite-based ET products used: EEFlux <= Sen-ET 2.6303 0.0130 ‘
) UAV-based SARZET | 25735 0.0376
o EEFlux: Landsat-based (ARD) — METRIC at 30m resolution. (Image Credit: Guzinski & Nieto (2019), Remote Sensing of Environment) UAV-ha::d : Sen-ET L.o038 ”_.]2[,5; |
e Sen-ET: Sentinel-2/-3 — TSEB-based fusion at 20m UAV-ET: RGB + Thermal ‘ \ SARZET <= Sen-ET 4203 0.0266 — y
resolution. J
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o SAR2ET: Sentinel-1 + auxiliary data via U-Net trained on COI‘IC'USiO“S
EEFlux, at 30m resolution. | —|— ¢ The histograms of ET values highlight the limitations of satellite-based methods in
RGB Thermai capturing the full range of UAV-based ET variability. While UAV-derived ET distributions
show a continuous and wide range of values, EEFlux exhibits the narrowest range.
« Land Surface Temperature (LST) from thermal METRIC Model ] ] o .
« NDVI and albedo from RGB Calculation e Compared with Landsat and Sentinel-2/-3 based ET estimations, the one of Sentinel-
TET Data  Description Inputs Spatial Res.  Acq. Date ET=R,-G-H 2/-3 shows better agreement with the one from the UAV since Sen-ET can detect more
UAV flying altitude 200m RGB+ Thermal _ 0.2m 03-09-2023 small-scale spatial variability and, as in the UAV based ET estimations, it uses a
SerEl"  Seatinel-2/-3 fision ﬁﬁﬁ*&i‘;z Dﬁ:\",*“m' 20m 0a-05-2023 regionally calibrated model rather than a global one, making its ET estimates more
EEFlux — Landsai-based ARD AV mask Tom GA09303 comparable to high resolution UAV data.
image-o-image translation (Seatinel]- oAl {10.
SARIET o ERFlux transhation) m\ﬂ”:ﬁl,,:; ER#S+ DEM+ 30m U300z e According to the results of Symmetric KL divergence and Fr’echet distance, the
= relationship between EEFlux and SAR2ET is the closest compared to other pairs.
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