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TSAVI (LAI= Alexp(B* VI)))
Table 1 T he relationship between LAl and VI
2
’ 2 A B
3.2.2 RVI 1073 0.4 0.724
( ) PVI 2.237 1. 104 0. 940
NDVI 0.854 1.579 0.854
? WD VI 1.357 0. 460 0. 960
1993~ 1995 SA VI 2124 0.9%8 0.905
R RVI PVI WDVI SAVI TSAVI 2.541 0. 867 0.917
TSAVI 7 TVI 3.084 2.012 0. 887
3
2 LAI
Table 2 Predicting accuracy of models
07- 05- 1994  07- 22— 1994 08— 08— 1994 08— 26- 1994  09- 15— 1994
1.80 2.24 2.93 3.44 2.41
PVI 1. 64 2.38 3.07 3.58 2.60
91. 1% 94. 1% 95. 4% 96. 1% 92. 6%
1.91 2.38 3.32 3.57 2.07
WD VI 1.72 2.12 3.52 3.73 1.99
90. 0% 89. 1% 94.3% 95.7% 96. 1%
2.01 2.27 2.24 3.28 2.75
SA VI 2.17 2.45 2.38 3.44 2.98
92. 6% 92. 6% 94. 0% 95.3% 92.3%
1.84 2.30 3.01 3.23 2. 80
TSAVI 1.92 2.51 2.94 3.07 2.98
95.8% 91.6% 97. 6% 95. 0% 93.9%
3 DM = ¢/ U+ exp(a+ b* VI)) (kg/hm?)
Table 3 Models relationship between VIs and biomass
c a b
RVI 20670. 9 8.371 - 2.123 0.924
PVI 19343.7 1.241 - 9.240 0. 905
WD VI 19161. 8 3.341 - 2.0714 0.947
SA VI 17643. 6 1. 834 - 6.254 0. 950
TSAVI 19863. 8 5. 602 - 10.255 0.912
3.2.3

RCI = TMo/TM3
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(TMz— TM3)/(TM2+ TM3)

4. 218( RCI) - 6.927
8. 824( NDCI) + 0.853

Yb= 1 O81(RCI)- 0.913
Yb= 2.095(NDCI) + 0.577

NDCI =
,TM, TMs Landsat TM
A
Ya
Ya
B
Y
Y
3.3
[3]
Jackson'®
(Te—- Ta)
CWSI ,
VIT ( /
4
4.1
Yllv 2
Yp
PVI NDCI

( crop water stress index, CWSI')

5.282( RCI) - 9. 632
11. 404(NDCI ) + 1.157

) cwsr'’

”
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, Jackson

CWSI
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893
935
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0. 817
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=
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Y= a+ bIn(ZPVI)+ ¢(NDCI) - d * exp(ZCWSI)
a b cd
4.2
R 3
[ )
Yi= 13664. 7+ 182.3 InX 1+ 803.7X2- 152.4 exp( X 3)
II
Yo= 12474.3+ 262.3 InX 1+ 538.7X2— 206. Sexp( X 3)
I
Y3 = 11564.5+ 198.3 InX 1+ 707. 2X2— 93. lexp( X3)
, X1 ZPVI ;X2 NDCI
X3 SCWSI ke/hm’
4.3
PVI TSAVI NDCI CWSI ,
R 4
4 (kg/ hm”)
Table 4 Maize yield estimation models of three stages
Y = 9389.4+ 176.5X, 0.871
1 Y,= 8356.1 exp(X,) - 10.2X, 0.924
Vi= 7248.6 exp(X ) - 12.4X, 0.918
Y = 9407. 7+ 206. 4X | 0.920
I Y,= 9250. 1 exp(X,)— 11.4X, 0.933
Y= 8766.3 exp(X ,) - 20.1X 0.876
Y= 9765. 1+ 196. 1X, 0. 895
il Y,= 8135.3 exp(X,) - 83X, 0.927
Y3= 7384.6 exp(X 4) - 12.7X5s 0.936
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STUDY ON MAIZE YIELD ESTIMATION MODEL BY REMOTE
SENSING WITHIN AN AGRICULTURAL INFORMATION SYSTEM

Liu Xiangnan Huang Fang

(College of Urban and Environmenial Sciences, Northeast Normal Unwersity, Changchun 130024)
ABSTRACT

The integration of remote sensing and geographical information system technology is an optimal method for
maize yield estimation. In this study, a county agricultural information system has been established, which sup-
ports various data capture, information complex and spatial analysis. Based on the system, maize yield estimat ion
mechanism is explored with remote sensing, whereby maize yield factors can be derived from remote sensing i~
dices. Some relative models between vegetation index (PVI, RVI, NDCI, WDVI, TSAVI, etc.) and Leaf
Area Index (LAI), chlorophyll concentration and biomass are developed. Crop Water Stress Index (CWSI) is
calculated to indicate the stress of maize growing conditions. Therefore, with the aid of the system, PVI, NDCI
and CWSI, which respectively stand for maize biological parameters and imitate its ecological environment, are
two categories index in a comprehensive yield estimation model. Then, considering the difference of maize grow—
ing environment in Lishu county, not only three yield classes of maize are determined but also three yield estima
tion models for each class are developed. Moreover, yield estimation models for each maize growing stage are dis-
cussed in this paper.

Key Words: Agricultural information system; Information complex; Maize yield Estimation Model by remote

sensing; Yield estimation mechanism with remote sensing
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