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Extraction of Winter Wheat Area and Growth Analysis Based on Remote Sensing Imagery of Adjacent Tracks
LIN Fen, ZHAO Geng-xing", CHANG Chun—yan, WANG Zhuo-ran, LI Hui

(College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, China)

Abstract; Winter wheat is one of the most valuable crops in Northern China, so getting a good knowledge of real-time information of its area
and growing situation can help the manager of agricultural production and financial departments to make better decisions, meanwhile it can
also increase the output capacity and farmers’ income. In this paper, Binzhou City and Dongying City of Shandong Province were taken as
the research areas. We extracted the information of winter wheat from ETM+ remote sensing image based on a combined method of principal
component analysis, supervised and unsupervised classification. The growing situation of winter wheat in Binzhou was estimated through
clustering analysis in SPSS, and winter wheat growing situation in Dongying was predicted by building vegetation growing situation
hierarchical model in adjacent tracks using the distance —weighted method. The results showed that the mean extracting precision was
93.79%. There was a clear tendency of its distribution with characteristics of concentrated in the west and in the south other than that in the
east and in the north. Also the regions where the wheat was concentrately distributed had better growth in general. We found that the
vegetation growing situation hierarchical model built with distance —weighted method in the overlapping areas could eliminate the time
differences between two remote sensing images in adjacent tracks to some extent, and it was beneficial for winter wheat growth analysis in
large—scale regions.
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Figure 1 Location of the study area on remote sensing images
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Table 1 NDVI distribution of winter wheat
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Figure 2 Winter wheat growth classification map in the Yellow

River delta
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Table 2 Winter wheat area extraction precision of each county in

the Yellow River delta
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Table 3 Proportion of winter wheat growth grades in the Yellow

River delta

A(K) W& %R PR B W At

Hi1IX INFEAGICEC RBURFYhm® Zi R/ hm? K B %

EMT ERX 273 976 24 518.66 25533 96.03
BHEH 476 408 42 634.70 44 267 96.31
FAfEE 409 233 36 623.08 34 867 94.96

TR 144 356 12 918.71 14 267 90.55
MmfbE 89712 8 028.51 8 933 89.87
MR 354 303 31 707.28 30 333 95.47
4R 624 988 55931.43 53 200 94.87
KEWN KEX 61358 5 491.05 5267 95.75
WOX 10518 941.28 1 000 94.13
BFIE 41872 374721 4267 87.82
FIEE 94958 8 497.98 8 733 97.31
JBEE 340 034 30 430.32 32933 92.40

W22 & /N2 (/N TR Y 14.35%, KA
ZEH 7 19.47% , KA SR R 24.23% , K BB
15.79% , K300 15 26.16% , 3P iT- 74522 , R frt
22 IRE R, — BN A AT A M XK
TSR BE A3 HT (35 3) BN T & /N R 3 2% |
Bz AR BT I /NEE Ay I AT N TR
13.84% .18.53% .25.04% .16.91% .25.68% ; 43 °E i & /)N
R B P EE BT P R/NZE ) AT Nz

http://www.aed.org.cn

EWIX O ME/% 0 071 172 243 178 274 938

BXHNWTE% 7.58 1834 2591 1894 29.23 100
BURCE ME/% 0 282 330 376 250 393 1631

HEXNE/% 17.29 2021 23.08 1534 24.08 100
FfEE  ME/% 099 268 403 293 338 14.01
BXHNWE/% 7.06 19.15 2875 2091 24.13 100
BHHE/% 226 124 1.05 028 010 4.93
HXNLE/% 4580 2517 2134 572 197 100
WikE  MME/% 131 071 062 021 022 3.07
HXNLE/% 42.79 2323 20.10 6.83 7.05 100
HMHHE/% 126 168 203 143 573 1213
BN E/% 1035 13.89 16.78 11.82 47.16 100
BLLTE% 189 371 641 460 478 2139
HXNIE/% 882 17.34 2998 21.51 2235 100
KREX  WALE% 054 059 041 018 038 210

BIXNHE% 2593 2835 1936 839 17.97 100
WHAK  MlE/% 020 007 005 002 002 036

BRXNWTE% 5452 2006 1399 522 621 100
BAE  MIE/% 060 036 023 009 0.15 143

HXNLE/% 41.89 2531 1589 6.19 10.72 100
FIEEE  MELE/% 0 064 099 074 031 057 325

BXHNEE/% 1980 3036 2277 945 17.62 100
IR ME/% 0 113 241 247 147 416 11.64

BXHNEE/% 970 20.68 2122 1263 3577 100

Tores

L

cee

ST 16.58% 23.56% 20.74% 1097% 28.15% , i
M A /NAZ I SRR S T AE T

MEL(X) MR (£ 3), B2 E /N E Ky
I, B 47.16% 25 45 /N R AT K B S 3T Y
INFECEAR IR 60% ; Hh | B KB GF I/ INE
35.77% , K347 5K B0 L E BT 50% 5 TN
VX FAAEFNARS- o AR ELA /N 24 o ] — A
INGZ TR 21.39%, S = SN L IX 4 /NFZ 43 A e
AR B o /N R B XA TR = A e
T, JEIRIR AT KB IRE E  EE Et 5 4x, Mgk
BRI REBURPE B 3, 3808 T &, JLF- ek ik,
SRR AR = X 0 ok ik B
R, I, A/ N R A g R
oA, SRR K S RBEEN L EY BT
65% , S EFAHAR L X L /N 43 o
23 KBESRFENAITHE

WG AR E T A/ N IR T, A A Al
—387—



RUFREGMELR-E33E5-F 48

PRSI N T /N K309, DASE TR 25 3 pr
13BN TT A/ N R B A AR TN 3 4 45
RO S IR ZIRE R (R 4),
T4 RERBEE
Table 4 The confusion matrix of error
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