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CWSI — Crop Water Stress Index

The index is based on canopy temperature (Tcanopy) and two extreme
reference temperatures:

(];ﬂ??o V
CWSI= £
. ..—71 ) (Idso et al., 1981)

min )

The T .. and T__ are crops with identical properties as the measured
crop but

* Tin/wet is transpiring at maximal rate
* Tinax/ary IS NOt transpiring at all.

Min = 0 = well-irrigated 1 = Max = heavy water stress
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Thermal
Imaging for
estimating

Canopy
water status
INn cotton

Cohen et al., 2005: at the leaf scale (ground
platform)

Alchanatis et al., 2010: at the leaf and
CANOPY scale (ground platform);

Cohen et al., 2015: at the CANOPY scale
(ground platform; multi-seasons)

Cohen et al., 2017: at the field scale (aerial
platforms)
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Accuracy vs “big-datad’

Defoliation
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CWSI ARS

« Small-data with high accuracy
» Large-data with low accuracy, high statistical certainty?
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Mapping water status based on aerial thermal imagery:
comparison of methodologies for
upscaling from a single leaf to commercial fields

NT'M N1P7 OXRNIN WP nimiy
nNTYUN 7Y

Cohen et al., 2017; Precision Ag
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Thermal
Imaging for

Irrgation
management
In cotton

Cohen et al., 2022: Oblique imaging,
Experimental plots

Cohen et al., 2022: UAV thermal imaging,
Drip irrigation, in a commercial
field 2018, 2019

UAV thermal imaging, VR pivot, A
commercial scale 2020, 2021
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ESTIMATION OF LEAF WATER POTENTIAL
BY THERMAL IMAGERY AND SPATIAL
ANALYSIS

 LWP as a water status estimation

Irrig=a* K. * ET,

a = irrigation correction coefficient

ET, —reference evapotranspiration

K. — crop coefficient generally based on
the phenology, LAI
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rmal imaging for irrigation management -2018

Block Com VRI Diff VRI

7997 9282 16%
9263 12388 34%
10398 12108 16%
9103 9199 1%
9531 8718 o,
" SN 7794 7276 | £
76, St g \ 7013 9444 35%
398 - 447 X 2.98- 3.42 : 10593 7519 RS %

I 448 - 481 4 3.43-41

482 - 590 & 2/ B 4.12 - 4.83
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ermal imaging for irrigati

on management -2019

Block

Com

VRI % Diff VRI

Chapter:
Cohen et al.,
2022

in

Kerry and
Escola, Eds,
Sensing
Approaches for
Precision
Agriculture
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16.33
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REATMENTS

Commercial — Direct
LWP measurements
« RS-based

« Static MZ
 Dynamic MZ

* 3 Sectors

« NDVI for Kc

« CWSI for alfo
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WSI — TIME SERIES

26/07/21 09/08/21 23/08/21
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Average of Wtotal/Area(g/m~(2
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