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Fig.1 Distribution of canal system in Alagou irrigation area
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Table 1 Information of Sentinel-2 remote sensing images

75 FABRI ] Rl = H % 75 EizE= | (i3 T ERI%
1 20210105 S2B 9.29 17 20210520 S2A 0.42
2 20210110 S2A 458 18 20210525 S2B 0.00
3 20210115 S2B 5.23 19 20210604 S2B 15.14
4 20210120 S2A 17.63 20 20210624 S2B 0.00
5 20210125 S2B 438 21 20210629 S2A 0.49
6 20210130 S2A 0.34 22 20210704 S2B 0.00
7 20210219 S2A 2.01 23 20210724 S2B 0.26
8 20210301 S2A 5.50 24 20210818 S2A 458
9 20210321 S2A 9.93 25 20210823 S2B 0.19
10 20210331 S2A 6.53 26 20210907 S2A 0.22
1 20210405 S2B 9.07 27 20210912 S2B 10.33
12 20210410 S2A 13.22 28 20210927 S2A 2.44
13 20210415 S2B 1.06 29 20211012 S2B 1.77
14 20210420 S2A 12.08 30 20211022 S2B 0.17
15 20210430 S2A 0.33 31 20211027 S2A 0.49
16 20210505 S2B 1.69
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Fig.2 Spatial distribution of sample points in irrigated area
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Table 2 Training samples and verification samples
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Fig.3 Flowchart of crop planting structure extraction
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Table 3 Rules of the decision tree

AT NDVI $54iE PR 53 SHM
LR NDVI I [ 5 471 (&1 g i b10<0.2 & b11<0.2 & (b20>0.5|b19 & 0.5| b17 & 0.5)&(b23<0.4[p22<0.4/h24<0.4) & (h27>0.5[028>0.5)
R NDVI {8 0~0.2 [H b10>0 & b10<0.3 & b11>0 & b11<0.3 & b20>0 & b20<0.3 & b27>0 & h27<0.3
Bt AR NDVI {# 0.2~0.3 [ii] b10>0.17 & b10<0.37 & h28>0.22 & h28<0.39 & b23>0.04 & h23<0.32 & b17>0.17 & b17<0.42
Liizyea NDVI & 1E 7 A Hpa)is 3 E(E h24>0.6 & h24<0.96 & b19>0.13 & h19<0.45 & b28>0.3 & b28<0.73 & b10>0.07 & b10<0.17
E (RIEEFD  NDVIETE 1—3 B Aitie b5>0.19 & b5<0.4 & bﬁg.(l: 524 g?;g;; gfstgzgg.zzgt §6b924<0.85 & 0195029 &
ik NDVI {8 4—8 HE R 024>0.55 & b24<0.9 & b28>0.41 & b28<0.7 & b19>0.35 & b19<0.67 & b11>0.12 & b11<0.26
i NDVI {4 0.25~0.6 /i) b5>0.15 & h5<0.25 & b17>0.22 & b17<0.6 & b20>0.3 & b20<0.6 & b27>0.33 & h27<0.6
PN NDVI {<0 b10< 0 & b11<0 & b20<0 & b27<0 & b17<0 & b5<0
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Fig.6 Crop planting structure based on remote

sensing of the Alagou irrigated area

2.3 HEIFMN

B TR OB X 56 HE 45 B SR g RS N
81.56%, Kappa R2# N 0.716 6, HK 7 W&, Fx}
FA LR RE A s A HE-RRHBE R 2> FL 2] T 99.78%,
HRGERRAE 76.63%, (HRMRIEE R ST, X
SEFAEATR NDVI B LU T, X RHIEAS B 2
FHG SiAh, AR HEEISIE T AL, AR
TREFARAE RIS, A2 BRI U AR X B A4 T A2 3 4 R )
FLBLE .

100

60

=3

W
B7 RAFEEKA B
Fig.7 Confusion matrix thermal diagram
HI3% 4 BB 2RE5 0 5 RE XY RER I 7K &)
GiitEEa e, MRAE. EiE. Fip 3 KM =&
FEAR B M A RS R RS R G702 620,
627 hm?. 52045 A 22 L R 2 “ Fotth” S5,

78

-+, b28 43I FRIR 28 ANEFAHI NDVI M, F55R LhRFSHA. &KRMizH, | Rrn5EH.

BRI G2 5 627 hm?, EERE N ESiT
PR A8 AT R X VE B A BR 7 =25,
FRfE. MR, W& . B3, AN LEIg. HHh-F .
WA KA AA M 3 AR 4 3 U D HoAth, A4
TBORIERS . IRIENIEL > AR AR E S . SUR.
Tk . ZRRENEIEY, B, 1R ESERUTS
f oAl YRR TSt
k4 ER E A4S B4R XAt @ AR b

Table 4 Comparison of major crops area between statistics and

remote sensing methods in irrigated area
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Using Sentinel-2 Sensing Imagery to Estimate Planting

Structure in Fragmented Irrigated Lands
WU Di', YANG Peng?, ZHOU Liyong®, LI Fangsong®, LI Lingfeng®, ZHANG Xudong?®*
(1. China Irrigation and Drainage Development Center, Beijing 100054, China; 2. College of Water Conservancy, Shenyang Agricultural
University, Shenyang 110866, China; 3. Xinjiang Institute of Water Resources and Hydropower Research, Urumgi 830049, China)

Abstract: [Objective] Understanding planting structure and crop growth in a region is important to assess its food
supply and security. The objective of this paper is to investigate the feasibility of a decision-tree model derived from
the Sentinel-2 remote sensing imagery to map cropping structure in fragmented irrigation regions. [Method] The
study site was Alagou irrigation area in Xinjiang. The planting areas of major crops in 2021 were estimated using the
Sentinel-2 remote sensing imagery. We then compared these with both field investigation and visual interpretation
from the Google HD images. Critical growth stage for identifying each crop was determined based on the
phenological information and the NDVI time series, from which we derived a decision tree classification model.
Accuracy of the model was verified against ground-truth data. [Result] The planting structure mapped from the
Sentinel-2 remote sensing imagery had sharp textures, meeting the requirements for agricultural water management.
The decision tree classification model can accurately classify crops at the scale required for irrigation management.
The model is simple and feasible. Compared with ground-truth data, its average accuracy is 81.56% and the Kappa
coefficient is 0.716 6. [Conclusion] The Sentinel-2 remote sensing imagery and the decision tree classification method
derived form it can be used to accurately identify planting structure in fragmented lands. They can provide support
information for decision-making in water management, and improve agricultural water usage in irrigation districts.

Key words: Sentinel-2; crops classification in irrigated areas; NDVI time series; decision tree; fragmented land parcel
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