Comparison of the Ability of Sentinel-2 and Landsat 8/9 in Detecting Water
Stress in Sugarcane

ABSTRACT

Water stress is one of the most important factors affecting the evaluation of water content and the monitoring of plants. If
water stress is properly recognised, yield can be improved and waste of water resources prevented in the short term. The aim
of this study is to compare the capability of the infrared bands of the Sentinel 2 satellite and the therm ds of the Landsat

(LST) based on Landsat 8-9 thermal bands and the moisture stress ind were used

to estimate water stress. The results show that the Landsat 8-9 satell .78-0.92,
RMSE of 0.08-0.11, rMBE of 14.54-14.20, and r of 0.88-0.96, showed a s i data than
the infrared bands of Sentinel 2 with an average R? of 0.74-0.89, RMSE of 0. ) ‘1 0.86-0.94.
However, the trend of stress changes for the two satellites is similar to the act . atial distribution

map, the estimated water stress was determined using ther i s of 0.65 and 0.69, on
July 24, respectively. respectively. Therefore, both satellit r stress of sugarcane,
i i ater stress estimation.
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EXTENDED ABSTRACT

Introduction:
Increasing the water productivity of crops to meet growing demand and global food
production is one of the greatest challenges facing global agriculture (Das et al., 2024).
Accurate and timely determination of water stress in agricultural systems can help optimize
crop water productivity (King et al.,2020). Water stress is one of the most critical abiotic
stressors limiting plant growth, crop yield and quality of food production (Gerhards et al.,
2016; Hsiao et al., 1976). The Idso method was developed in the past to normalize and
quantitatively assess leaf temperature. Remote sensing (RS) is a powerful and reliable tool
that has facilitated the study of canopy water status (Solgi et al., 2023). The main remote
sensing techniques for detecting crop stress (water stress and other types of s are infrared
thermal imaging infrared and short-wave infrared reflectance.

Due to the climatic conditions of the study area, which faces
estimation of crop water stress is essential to improveyyrigation m
this study was to use the thermal bands from the Landsa
from the Sentinel 2 satellite for CWSI prediction and to c [ CWSI data
calculated from sensor data and the Idso metl@.

Material and method:

Meteorological data were collecte logical station of Amir Kabir
Agro Industry, including air temperature (Ta\dew temperature (Tdew) and relative
humidity (RH) during the water critical seas ugust, September). Four fields were

automatically and simultaneously o
10:30 am. In this study, four cloudl
used on four day, Sikggultaneously.
(empirical Ids hed). To esti
(LST) based oﬁ%

the Sentinel-2 inffared

index (MSI) was determ
changes at fi OUMN

To assess the accu
bands Sentigel? wit

the times of the satellite overflight at
tellite images and four sentinel2 were
e, actual stress calculated were used,
ress, the land surface temperature index
and the moisture stress index (MSI) based on
bsequently, the dimensionless moisture stress

e estimated CWSI from thermal bands of Landsat 8-9 and infrared
Sl calculated from the Idso method statistical metrics were used.

Result and sion:

The results of predicted CWSI of Landsat 8-9 thermal bands compared to actual
(calculated) CWSI values on July 7 were R? of 0.89, RMSE of 0.09, rMBE of 19.12, and r of
0.94. Also, the results of evaluating the Sentinel 2 infrared bands were R? of 0.74, RMSE of
0.15, rMBE of 1.34, and r of 0.86. Also, on July 24, the results for the thermal and infrared
bands were obtained with R? equal to 0.92 and 0.89, RMSE equal to 0.08 and 0.14, rMBE
equal to 14.20 and 6.38, and r equal to 0.96 and 0.94 for the thermal and infrared bands,
respectively. In the middle of the studied interval, on August 18, the following results were
obtained with increasing temperatures: R? of 0.82 and 0.84, RMSE of 0.11 and 0.15, rMBE of
19.5 and 28.5 for the thermal and infrared bands, respectively. Also, at the end of the interval,
on September 2, results were obtained with R? equal to 0.78, RMSE equal to 0.08, rMBE
equal to 14.54, and r equal to 0.88 for the thermal bands of the Landsat 8-9 satellite, and R?
equal to 0.77, RMSE equal to 0.14, rMBE equal to 30.8, and r equal to 0.88 for the infrared
bands of Sentinel2. Based on the spatial distribution map, the estimated water stress was
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obtained using the thermal and infrared bands with the highest stress of 0.65 and 0.69 on July
24, respectively. Therefore, both satellites performed acceptably in estimating the water stress
of sugarcane, and in the unavailability of Landsat 8-9 images, the use of Sentinel 2 images is
recommended for estimating crop water stress.
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