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Abstract In this paper the shuffled camplex evolution( SCE_UA ) method was used to assinilate rmotely
sensed data into CERES W heat model In the pwcess of model assimilation leaf area index (LAI) was
consilered as the state variable The smulated main grow th stages and yields afie r assim ihtion were canpared
with smu hted gow th stages and yields wih CERES Wheat using actual input and with measured data in the
fields The measured dataw as collected from bur fiels in different locations and planting conditions in Shuny i
district and Beijing The resulis show that he accuracey of smulaton wesults of CERES_W heat m odel after
assin ihtion is not very sensitive to LAT errors and the nunber of LAT data The advantage of he SCE_UA
mehod willhelp to realize wheat grow th m onitoring and yield prediction
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Table1l Varieties ofwheat phnting dates planting populations fertilization cond itions and y ied s

L mw?) A kg /hm?) A kg hm?)
NW 2 411 2000 10- 12 826 2001 0320 375 3555
NW 3 411 2000 10- 14 763 2001 0325 375 3494
NW 4 411 200010 06 513 2001 0320 375 3435
%28
NW 5 200010 06 792 2001 03 04 275 3339

411
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Table2 Introduction of irrigation conditions

320(2000 ) 64 9 102 104 110 141
NW2 72 60 36 36 72
NW 3 72 60 60 72
NW 4 72 60 42 42 72
NW 5 72 48 36 36 60
, . . RSB
2 2 MODIS LAI
IA 1 CERES W heat
2000 3 30 , 4
11 .4 15 MOD IS , RSB
AT . 3
MODIS IA I
ODIS 31
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Fig 1 Schematic illistration of the m ethodology for assimibting rem ote sensing nfom ation

no cop gow hmodel for grow h mon itoring and yild pred iction
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Table3 Sinulation results ofmain development stages and yields by calbrated CERES Wheatmodel

/ / %
NW 2 131 131 0 164 164 0 3624 3555 1. 94
NW 3 131 131 0 165 163 +2 3487 3494 -0.20
NW 4 130 129 +1 164 164 0 3885 3435 13. 10
NW 5 130 130 0 164 163 +1 3471 3339 3.95
, =7 , “+” 5 : kg hm?
13 2. 56%%; 5 , 1Al
6.27%, 4.1%;
(4100 IAT 50kg hm’, 1A 1
. CERES_W heat 72.45%, 31.58%.
’ ) ) 34 — (SCE _
. S 6 . IAI ua)
8. 05%%, SCE_UA Duan 1993
5. 764 100 f’ IAT L .

4. 53%, CERES W heat
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Table4 Parameters values of SCE_ UA method in th & study

4 9 1 5 9 1
: SCE UA CERES W heat ,
1 n
y:_z |LAvai_lALini| (1)
n =1 . LAI .
o n Al : : CERES W heat
A1 » SCE_UA AT, SCE_UA
100 ., AT
. ’ : SCE _UA
(1) 5
0.00% (2) 10000 ;
(3) 41 SCE_UA CERES_W heat
. 411 LAI CERES
CERES W heat « W heat
10004, CERES W heat AT :
IA1 IA1 s
4 SCE UA ., NW2 NW3 NW4 NW5
b 4 b
SCE UA CERES W heat 4 .
. CERES W heat 5
I_A I . . . . CERES_W heat
43 2 4
) 3
5 CERES Wheat
Table5 Sinulation results of CERES W heatm odelbased on sinulated LAI as externalassin ilation data
/ / { kg hm?) /4
NW 2 131 0 164 0 3628 Q10
NW 3 131 0 164. 6 -0 4 3497 Q0 29
NW 4 130 2 +0. 2 163. 9 -0 1 3784 -2 60
NW 5 130 2 +0. 2 163. 6 -0 4 3460 -0 32
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Fig 3 Relative eror distribution of smukbted yeld of CERES W heat model based on smulated LA I as extemal assm ilaton data
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CERES Wheat
Table 6 Simuhtion results of CERES Wheatm odelbased on measured max LA as external assin ilaton data

/ / { kg hm?) "
AW 2 131 0 164. 1 +0. 1 3735 5 06
W 3 131 0 164 +1 3658 4 69
W 4 129 5 +0.5 162. 8 -1.2 4176 21 58
NW 5 130 7 +0. 7 163. 8 +0. 8 3663 9 70
« _» L«
7 CERES Wheat
Table7 Sinulation results of CERES W heatm odel based on m easured average LAI as externalassinihtibn data
/ / { kg hm?) '
AW 2 131 0 164 0 3620 1 82
NW 3 131 0 164 +1 3319 -5 01
W 4 130 3 +1.3 163. 4 -0. 6 3668 6 79
NW 5 131 +1 164 +1 3545 6 17

, o« +»
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Table8 Influence ofmeasured error of externalassinihtion data( LAI) on
yild sinulation result of assin ilated CERES Wheatm odel
LAT IAT
% » % »
NW 2 -5. 81 182 25 83 5 06
NW 3 -14. 91 -501 13 8 4 69
W 4 -11. 89 679 25 M 21 58
W 5 -30. 96 617 1M 2 70
MODE IAT
4 2 MODIS LAI CERE Wh
at
CERES W heat - ed
) CERE _W heat .
) ( 9) LAI , CERE W heat
9 MODIS CERES Wheat
Table9 Sinuhtion results of CERES W heatm odelbased on MODIS LA as external assin ilation data
/ / { kg hm?) %
NW 2 131 0 164. 2 +0.2 3251 -8 55
W 3 131 0 164. 3 +1.3 3232 -75
NW 4 131 +2 164. 2 +0.2 3236 -5 80
NW 5 131 +1 164. 3 +1.3 3222 -3 50
- Vet
VLAT SCE _UA
5 CERES W heat ) LAT
s IAT
LA1 s
(SCE_UA) CERES _W heat (2) ) SCE_UA
, , CERES W heat
(1) LAT . 4

CERES W heat

100%. SCE_UA
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