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Crop growth smulation and yield prediction based on the
edimation of crop canopy temperature with remote sensng
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Abgract The dfference between canopy temperature and ambient temperature is an indicator of the degree of stom-
ata closure and the actud assmilatory activity of the crop. Crop water stressindex can be cacuated through combining
the dfference and climatic data. If canopy temperature can be estimated with usng remote sense data, water stress
factor based on the canopy temperature can be introduced into crop smuation model to continudly smuate the actud
rate of crop growth and yield predction. This paper presents a methodology for cadculating actud crop production on
the bass of remotely sensed canopy temperatures. However , further work is required to vdidate the methodology on
the field.

Key words crop canopy temperature; crop growth smulation; remote sensng retrievd

, . [4]
, (1] . ‘Maas®!
/ .
H [2] H
t 7 1
: 1.1
60 ,
: : (6] CERES
Bouman!®! GOSSYM , ,
Coud EXTRAD , ( )
SJCROS , WOFOST  PS123 (7]
: 2003-09-18
: (30270776) : SALL (AIL-SPP 299. 399) :

) ) ,Emal :yuzhr @vip. Sna. com



7 2003
(781, MISQLOSS ,
(PS- 1) : P(y) =f( 18.19]
C3/ 4 ) ; INRAD = INTER- TR.OSS 2
(PS-12) : P(y) =f(
C3/ C4 water ) ( CANRAD)
(PS-123) : P(y) =f( ,
C3/ C4 water ) (LWLOSS)
’ [2,9]
( ’ [8,20,21]
) : INTER = ( CANRAD X (1- REA.CROP) - LWLOSS) x
: ; : CALEAF (3)
, : CANRAD [Jm ?s '],
: ; , Driesen  Konijin!®! : INTER
[Jm s '] ; REALCROP ,
, =0.278%2! . LwLoss
(0] [Jm 2s"!]: CARLEAF [0
: - 1] ,CRLEAF=1- EXP(- ke x LAl) ,LAIl
(221 : [mPm™ 2] ; ke [0- 1]
(3) (LWLOSS)
, [22,23] .
(cwsl) LWLOSS = BOLTZ x ( TDAY(DAY) +273)% x
, , (0.56- SQR(VPA) x0.079) x
w20 9 , (0.1+ 0.9x UNH(DAY)/DL)  (4)
NOAA/ AVHRR LWLOSS 24 h
bl @Um 2s Y ;BOLTZ -
; TDAY( DAY) ( (8l ;
, VPA (mbar) ( [81);
) SUNH(DAY) (h ;oL (h)
NOAA/ AVHRR GSs (INRAD , sensble heat flux)
(owsl) ,
[16]
1.2 ,
INRAD =A T xMHEAICAEAERODR (5)
(sensible heat flux) [ 28! : : INRAD (Im-?
INTER = INRAD + TR.OSS+ MISCLOSS (1) s HAT (k) ; VHEATCAP
:INTER: [Jm %s']; TR (@m 3k ') ; AERODR
LOSS: [Jm 2 (sm™Y)
s ! INRAD : ( AERODR)

[Jm 2s']; MISQLOSS: ( ),



73

/ Jackon [

AERODR ={In[ (z- d)/ 2]/ k}¥% U (6)

'z (m) ;d (m) (
)2 (m) (
) ;k  won karman U
(ms™?) d 2
,d= 0.13 x ,Zo= 0.63 x
h (m)
e (o
, Jackon [

[22,24] .

AERODR=4.72In[ z- d]/ zo} k}% (1 + 0.54U) ]

)
(5) (2),
_ A T x VHEATCA E’]
TRLOSS = (INTER) - [ AERODR (8)
TR.OSS
TR.OSS = TRy X LATHEAT 9
: TRa (kg m %s™1) ; LATHEAT
(2.46x10°J kg™ Y) ;
TRa;t A T

TRat = (INTER-A T x VHEATCAP/

AERODR) / LATHEAT (10)
E]]
TRmex = TRO X CALEAF X TC (1D
* TR [kgm %s']; TRO Penr

man [kgm ?s '], TRO= ETO-

0.05x EQ; CH EAF [0-1];TC:
d
(water) :
o (water) =-NTER=OTx VHEATCAPI AERODR
water) = LATHEAT X TRO X CHLEAF x TC
(12)
AT d (weter)
b ( )l

[25]
[26] . ,
[27]
PSn
PS 12 ,
PS1 PS12 PS123 PSn ,
2
/
[28,29]
/
( plit - window agorithms)

[30]

Casdles e d® * Qinand Karnidi'®'  Parodi!?!

Rugege! ™!

, NOAA AVHRR

TRt

1) NOAA-AVHRR 2

2)



74

2003
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INTERTcan (adjused) = INTERTcan x CONVFAC
(13
- INTERTcan NOAA - AVHRR

; CONVFAC

CONVFAC = (SUNH+0.2x (DL - SUNH))/ DL

(14)
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1 Rugege[lo] 1999
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(PSn)
8 151 kg- hm™ % ( ),
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Tablel Qonpariond SOM smuaed by the PS n nodd
ugng the AVHRR- derived terrperatures with SOM
val ues observed a Quzhou experimentd fields

(storage organ mass,SOM) ka: hm™ 2
AVHRR PS- n
36°52 N;115°00 E
(Quzhou Auto - Weather Sation) 8 066
36°38 N; 115°05 E 8 023
36°42 N; 114’53 E 8 790
36°47 N; 115°02 E 7 862
36°49 N; 114°58 E 7 907
36°50 N; 114°58 E 7 948
36°43 N; 114°52 E 8344
36°44 N; 114°58 E 8 357
36°46 N; 114°57 E 8 059
PS- n 8 151
8 453
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