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Statistical Analysis of Determining Optimal Monitoring Time Schedule for
Crop Water Stress Index (CWSI)

= =a b, T o =4c
528" - ZuE . 298

d
B @470

f h
ol - PBZe - HEY

Choi Yonghun - Kim Minyoung - Oh Woohyun - Cho Junggun - Yun Seokkyu - Lee Sangbong - Kim Youngjin - Jeon Jonggil

ABSTRACT

Continuous and tremendous data (canopy temperature and meteorological variables) are necessary to determine Crop Water Stress Index (CWSI). This
study investigated the optimal monitoring time and interval of canopy temperature and meteorological variables (air temperature, relative humidity, solar
radiation and wind speed) to determine CWSIs. The Nash-Sutcliffe model efficiency coefficient (NSE) was used to quantitatively describe the accuracy
of sampling method depending upon various time intervals (=5, 10, 15, 20, 30 and 60 minutes) and CWSIs per every minute were used as a reference.
The NSE coefficient of wind speed was 0.516 at the sampling time of 60 minutes, while the ones of other meteorological variables and canopy
temperature were greater than 0.8. The pattern of daily CWSIs increased from 8:00 am, reached the maximum value at 12:00 pm, then decreased after
2:00 pm. The statistical analysis showed that the data collection at 11:40 am produced the closest CWSI value to the daily average of CWSI, which
indicates that just one time of measurement could be representative throughout the day. Overall, the findings of this study contributes to the economical

and convenient method of quantifying CWSIs and irrigation management.
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EE2AL 0] 83} 2E B AEY|A |4 (Crop Water Stress
Index, CWSI)& & 0] 7-s3lh. CWSI 2Ho] ZaHof o
3 AEYAE A=A B u]rq-jq;ﬁo] HPH O 2 Al
o8 CWSIE of-8sto] 229 pEAld 9 E3te] A

of] gg3sh= A0l v, H1 FollA %POI o]ZoA|aL gtk
A4 WA Yaradnds 7id (O’Shaugnessy et al,
2012), HA HAEY] WA 4 28 (Erdem et al,
2010, CWSIZ 0|83t =4 Aol dug=e 7
(Osroosh et al., 2015) 53} Z+& A17F Zdiw]glon, T7)
A7\ek % 5 2 A 9D oA Agehen B8l 715t
o @ 4 ek

CWSI= 25 27 104]0flA] &3 15A1742] 9] 7]/ 3 ¢
& ARE olgste] Akt = =t YA A=t 719
2pol] w2 AFeatA7F 2ok 51¢ict (Guisard, 2008; Garcia
y Garcia et al., 2014; Kim et al., 2019). T3 AR =29
wfe} o] o)} LrehAlet A CWSI Ajole] A3
Q1 A e =714 #sto] et AEo] ol o]Fo]
A3l Qth (Li et al., 2010; Agam et al., 2013, Delonge et al.,
2015). Testi et al. (2008)2 Eof=H3lf B2 Sof nla} 25
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CWSI= 229 o] tigh AEAS 00]14] 1Af]9 A
T2 385k= W ot} (O’Shaugnessy et al., 2012). CWSIE
ARSI vl AE A v Tl o227 HhHo] glon,
CWSI ©]24] (theoretical CWSI) Z<43) Al & 21 &
Y 49 gk 118st & Qltt (Jackson et al.,
1981). & Aol A FA 9] Fake aestr] 918 CWSI o]
4L AgAlgon, 18 JA0F CWSIS ATt (Eg
1~3).

OLE x}x% o]

_ (dT—dT)
CWSI= m (1)
a7, :TH(RH*G)/YC; 2)
dn=[r,(R,— &)/ (YC)]|[K/(~ +K)—VPD/(~ +K)] (3)

714, dT= f2t df7] 22749 2fo] (C), dTv= -2
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(Fig. 1).
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NSE 2|4 22 2ot ) of2ee Hrlahy
AEEE AR A] Heg ASeied $oo Beun
glom, -co~171%|2] WS 7}X)al Q) (Eq. 4). NSE7} 10]

W B2 mago] SshA AATS Sjulaky, SR
Fo A2 e NSE QAigtol 05014 065A10]}i
A|eFstgith (Nash and Sutcliffe 1970; Moriasi et al., 2007;
Ritter and Mufioz-Carpena, 2013).
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Fig. 2 Effect of measurement time interval on NSE
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Table 1 Variance analysis of determining optimal measurement time for CWSI computation
Time CWSI Time CwslI Time CWSI
Daily Avg, 0.59* 14:40 0.60* 15:40 0.56
11:30 0.51 14:50 0.60* 15:50 0.56
11:40 0.57* 15:00 0.60* 16:00 0.55
11:50 0.64 15:10 0.58* 16:10 0.54
14:20 0.68 15:20 0.56 16:20 0.51
14:30 0.59* 15:30 0.53 16:30 0.53

(note:

*

is same group by duncan’s multiple range test at @ =0.05, shows only neighboring time zone of daily avg. CWSI)
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