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Fig.1 Schematic description of merging Landsat ETM+ images
and MODIS time series NDVI data into mega data tube
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Table 1  Static land use distribution derived from remote sensing
in Zhanghe irrigation area

HM P HE DS /hm? ELA1/%
K A4 46 400 10.7
it 47 180 109
R 67 750 15.6
IKFE 148 400 34.3
5E 77 620 17.9
AN 34 480 8.0
JiAt 11330 2.6
il 433 150 100.0
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AR o DLKFE—I 56 AE 5% 19 RITALEE S3Hr &
W (% 2), ' HZER 1. 2. 3 BIARLE SSY LS T 0.96
PL L, 854 ETM+ R F B SSVAEHAR 5] 1 1 2
VAT AT, o] AR IR BE25 Bk KRS — e i /. A 4k
W4 KA 635, 5120 13, 14 KAl 13 K
1628, 25 14 K 55517 K2 18] 73 il I AH DG (>0.95),
Nzl LAl & ot feidk, H2EAE)E CRRVE) KA.
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Table 2 Similarity analysis of rice-rape rotation with other unknown classes derived from unsupervised classification

using spectral matching technique

KR KRB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
IKHE- ]

e

1 0.96 1

2 096 093 1

3 097 093 093 1

4 089 091 090 0.81 1

5 088 082 082 088 086 1

6 087 085 086 08 097 093 1

7 048 049 051 051 032 034 030 1

BTR
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KA KRR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
8 0.52 0.57 044 059 030 036 026 071 1

9 0.40 049 045 036 045 021 031 032 036 1

10 0.33 031 050 028 036 021 032 050 009 030 1

11 0.42 050 038 045 024 0.9 017 060 087 048 012 1

12 0.40 045 031 046 019 023 015 050 092 033 002 091 1

13 0.27 032 019 033 011 015 008 042 085 030 0 082 095 1

14 0.26 032 018 031 011 011 007 033 08 034 0 08 095 095 1

15 0.40 049 032 045 026 023 019 045 086 056 003 088 091 091 093 1

16 0.22 027 015 028 007 009 004 032 078 030 0 082 093 096 091 089 1

17 0.14 0.07 0.3 0.4 0.04 011 007 0.09 003 009 010 003 003 0 09 001 0 1

18 0.46 050 048 049 028 022 021 073 076 057 033 090 076 067 0 074 064 0.05 1

19 0.54 048 058 054 032 033 030 0.84 053 024 059 051 041 030 067 030 024 030 069 1
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Fig.4 High similarity classes merged and identified by
spectral coupling technology
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Fig.5 Planting structure distribution derived from remote
sensing in Zhanghe irrigation area (2000—2001)
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Table 3  Area distribution of crop rotations
¥ Al TR /hm® LLf/%
KFE— N 50 439 18.46
IKAE— s 97 961 35.86
BAEY) (Hife. 18445 55 643 20.37
MELGAED) 69 157 25.31
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Table 4 Accuracy assessment using IKONOS high resolution
image
FEA%L
el a2 it
KR R AR KRR BME RRS
Kk 4 4 0 0 0 0 0 1.00
Hii 15 0 13 0 1 1 0 0.87
Mt 12 0 0 11 0 1 0 0.92
IKFE 63 0 1 1 59 2 0 0.94
Ak 10 0 1 1 0 8 0 0.80
Ji R A 6 0 0 0 0 1 5 0.83
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Crop planting structure extraction in irrigated areas from multi-sensor
and multi-temporal remote sensing data

Cai Xueliang®?, Cui Yuanlai*
(1. State Key Laboratory of Water Resources and Hydropower, Wuhan 430072, China;
2. International Water Management Institute, Colombo 20075, Sri Lanka)

Abstract: Crop planting structure extraction in irrigated areas includes a range of dynamic parameters which require proper

spatial and temporal resolution remotely sensed data. The paper seeks to extract crop planting structure by employing

multi-temporal images from multi-sensors. Landsat enhanced thematic mapper plus (ETM+) images and moderate resolution

imaging spectroradiometer (MODIS) normalized difference vegetation index (NDVI) monthly data were res-merged to

produce a mega data tube, which was then classified using ISO cluster algorithm. Spectral signature of each class was

extracted and identified using spectral matching technique taking crop coefficient curve as reference. In the way Zhanghe

Irrigation system in southern China was classified into four classes: rice-rapeseed rotation, rice-wheat rotation, single summer

crops, and double economic crops. Accuracy assessment suggests good agreement with statistical data and 91% classification

accuracy when using IKONOS high resolution images as Ground Truth data. The application demonstrates the method a

cost-efficient and robust approach to extract crop planting structure at irrigation system scale.

Key words: remote sensing, crops, spectral matching technique, planting structure, ETM+, MODIS



