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Abstract ; Gaining spatial information of winter wheat biomass and its dynamic changes in different pe-
riods timely with large area,is helpful to grasp the dynamic change of county winter wheat growth and
provide reference for the management of winter wheat production. In this study,the remote sensing
estimation model for winter wheat biomass was reconstructed based on the physiological and ecological
processes of winter wheat biomass formation. The two scenes in different phases of HJ satellite image
data was selected in Shuyang county of Jiangsu province, and then the parameter revision of winter
wheat biomass model was modified by using LLAI data retrieved from vegetation index. And the spatial
distribution of winter wheat at jointing stage was estimated. On this basis, we further estimated the
winter wheat biomass distribution and dynamic characteristics at heading stage. The results showed
that the forecasted and observed biomass of winter wheat were 2 054, 3—4 828. 3 kg * hm * and
1962.5—4 568.4 kg « hm ?,respectively. Their average biomass was 3 148 and 3 045.5 kg » hm ¢,
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respectively, The RMSE was 214. 8 kg « hm™? and winter wheat biomass model has high estimation
accuracy. According to the remote sensing monitoring of winter wheat biomass at heading stage, the
biomass of heading stage was significantly higher than that of jointing stage. Among them,the area of
farmland with fast change of winter wheat growth was 20 108. 7 hm® ,accounting for 23. 4% of the to-
tal planting area. The improvement of climatic factors in spring and the implementation of water and
fertilizer played a significant role in promoting the growth of winter wheat nutrition and reproduction.
The winter wheat biomass estimation method, based on remote sensing retrieval information and
growth model,can estimate the biomass of winter wheat in spatial distribution and dynamic changes of
different growth stages.
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1
Table 1 Parameters of the revised winter wheat biomass model
Parameter Name Value
R, Coefficient of growth respiration 0. 350
R. Coefficient of maintain respiratory 0.019
Qo Temperature coefficient of respiration 2
B Maximum photosynthetic rate/(kg « hm™?) 21
A Model adjustment factor 4.90
a Wheat population reflectance/ % 8
K Extinction coefficient 0. 680
LAL Initial leaf area index 0.320
WAB, Initial biomass/(kg « hm2) 75
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Table 2 Distribution of planting area of different biomass grades of winter wheat at jointing stage
Grade Classification Biomass range Area/hm? Proportion/ %
_ ; _ =>4 000 kg « hm 2
1 Biomass-1 Vigorous growth Biomass >4 000 kg « hm? 44278 5.2
3000 kg + hm 2 < < 4 000
I Biomass Il kg« hm 61 310.0 72.2
Normal growth 3 000 kg * hm ? << Biomass <C 4 000 ’ :
kg« hm 2
B . <2 500 kg « hm?
I Biomass-I Weaker growth Biomass<<2 500 kg « hm 2 19174.8 22.6
b
b
b o
b
ENVI
b o
( -1 . =3 000 kg » hm 2,
o ( -1l
), 2 500 kg ¢ hm * << <3 000
B # Legend kg * hm72 ’ ° (
=4y E-1 Bi -1 g _
=581l Blomass o -, <2500 kg » hm *,
& ~Il Biomass-IIl
3E/NZE Non-wheat — — — PR ( 6) 6
4 C 3
Fig. 4 Remote sensing estimation of winter , s
wheat biomass at jointing stage 70. 6 % ,
20 108. 7 hm’, 23. 4%,
b A A
5 159.6 hm’, 5.9%.,
b
b
b o
b
b o

Biomass— [

Biomass—IIT

2-1

E-1I Biomass-1II

% i
Non-wheat

Fig. 5 Remote sensing estimation of winter

wheat biomass at heading stage

[7.15-16]
’

LAI



38

3

Table 3 Distribution of planting area of different biomass variation grades of Winter Wheat at heading stage

Grade Classification Biomass range Area/hm?  Proportion/ %
-1 >3 000 kg » hm™2 - -
Change- [ Rapid growth variation Biomass™3 000 kg « hm™? 5 519.6 5.9
-1 o 2 500 kg hm*?< _ <3000 kg * hm*{ 20 108. 7 234
Change-[I Fast growth variation 2 500 kg » hm™?< Biomass<(3 000 kg « hm™? : .
_ 5 . hm—2
Change-[Il Normal growth variation BiomasiZoggOklfg °l’11I1nm’2 60 767. 4 70.6
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