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Reservoir Water Area Extraction and Monitoring
Using Pixel Unmixing

KONG Meimei, CHEN Duansheng

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract: We use Landsat-5 TM, Landsat-7 ETM+, and Landsat-8 OLI remote sensing images and high
spatial resolution (1. 14,0. 54 m) Google Earth™ ground truth images to extract surface water and detect
changes of reservoir area. Using fully constrained least squares method pixel unmixing (FCLS) method to ex-
tracting different reservoir surface water information and compared with water index method and support vec-
tor machine (SVM). Finally, using multi-temporal FCLS method to dynamic monitoring Xinglin Bay Reservoir
water area in Xiamen between 2006 and 2014. The experimental results showed that: compared with NDWI and
other indexes method, FCLS based method can obtain more accurate dynamic information of the reservoir sur-
face water area.
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Tab.1 Expression of each water index

K A F8 % Fiks SCHR

NDWI NDWI= (Green— NIR) /(Green+ NIR) [5]
MNDWI MNDWI= (Green— MIR) /(Green+ MIR) [6]
AWEIL,, AWEIL,, =4 X (Green— MIR) — (0. 25 X NIR+2. 75 X SWIR) [7]
AWEIL, AWEIL,;, =Blue+ 2. 5X Green—1. 5 X (NIR+ MIR) —0. 25 X SWIR [7]
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Tab. 2 Relative error of extracted surface water area for each water extraction method

. 2 0

S s/km 8./ %
2013 4 2014 4 2013 4 2014 4
NDWI 5.410 8 5.278 5 —8.79 —9.68
MNDWI 4,125 6 5.744 7 —30. 45 —1.70
AWEIL,, 5.643 0 5.529 6 —4. 88 —5.38
AWEIL, 5.773 5 5.077 8 —2.68 —13.11
SVM 5.580 0 5.439 6 —5.94 —6.92
FCLS 5.901 3 5.802 3 —0.52 —0.71

http: // www. hdxb. hqu. edu. cn



388 A R e Al CA R B 2R O 2017 4

F 3 B IKURAR IO I RS SRR BE o3

Tab. 3 Accuracy assessment analyses of each water extraction method

i 2013 4 2014 4
T/ Y0 Kappa £ 4L T/ V0 Kappa £ 4L

NDWI 90.494 0 0.789 7 89.136 8 0.756 9
MNDWI 84.676 1 0.645 9 88.593 6 0.751 2
AWEL,, 91.568 9 0.8151 89.345 3 0.758 4
AWEL, 91.046 0 0.805 0 88.690 6 0.750 3

SVM 91.460 4 0.812 2 90.358 9 0.7851

FCLS 91.593 5 0.817 8 90.931 1 0. 800 5

H1 3 3 W] . FCLS 1 SVM [ S 440K B Al Kappa 80 T H A 7 i FCLS M SR K B 91
#i47 - Kappa ZEUE A 0.8 2247 FCLS Jr i 48 LAY 7K J 7K 187 1 BUAH X 352 25 4 — 0. 52 % fl— 0. 71%, Lk
SVM J5 ik Ak, 256 % 18 FCLS J7 B3 4 T K K AR SR B

H T B UE FCLS i %o oAt 7K 128 7K A 48 A 336 g 1 o 6 8211 A S 7K J 2013 4F Landsat-8 OLI i Jg%
SRR AT S 25 D R IR SRK K AR S5 B BORE BE A3 T . a3 4 TR, 3R 4 P ECR AR MR 2 E,
R 3R 2 5 e P 1 DR B2 5 N PR

KR PSS BB INAE D B 5,4, 3 AL BOF (@ 92 50 B i SR ROR Bl 2 TR,

F4 A TR EE 2013 4F 45 K VB B R JE 404

Tab. 4 Accuracy assessment analyses of each water extraction method for 2013 Xiamen Shidou Reservoir

J7 ik Toa/ V0 Kappa 7 5 E./% E,/% o/ Y0 Du/ 6
NDWI 96.170 7 0.896 4 0. 45 14. 21 85.79 99. 55
MNDWI 93.903 0 0.829 7 0 23.25 76.75 100. 00
AWEL,, 95.904 0 0.888 8 0.49 15. 20 84. 80 99.51
AWEI, 95.370 4 0.873 4 0. 36 17. 35 82. 65 99. 64
SVM 95.260 5 0.870 2 0. 33 17. 80 82. 20 99. 67
FCLS 96. 249 2 0.899 1 1.13 13. 32 86. 68 98. 87

(D FCLS (g) Landsat-8 OLIfR#Z A (h) Google Earth™
P2 JE T A SRR R K A B B S i 1
Fig. 2 Water extraction overlay image of Xiamen Shidou Reservoir
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DL 2013,2014 4F Landsat-8 OLI 3B AR O 52 55 5048 » g1t 2 A 32 U5 2 f FCLS-PCs J7 19
ARG I 45 R, IFAHORT BE DR 22 RIS A2 43 AT A 5 iz, 8 5 Hprese B AT AR 5 5.0 S 208 X0 158 25

M 5 Al H:FCLS-PCs J5 ik . Z I A FCLS J5 ¥k . Z A NDWI J5 g Fl 2 1A SVM J5 5 76 46 I
JK P 7 T T ARAZ A 5 TR PR B BB AR e o fH R FCLS-PCs J5 ik FI Z I A FCLS A6 7K 4
K T T AR AR RS BE B AE 95 260 LA b B I, FCLS-PCs J5 ¥& R Z B AH FCLS J5 v B 38 A K6 I 7K 2 /K T T
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Tab.5 Surface water area change statistics and accuracy assessment between 2013 to 2014 Xinglin Bay Reservoir

Iy i s/ m’ Suxe /T oa ! % Kappa % oa/ V0 e/ V0

S 88 352 0 100. 00 1.000 0 100. 00 100. 00
FCLS-PCs 98 100 9 748 98. 29 0.962 7 97. 38 95. 30
L # FCLS 99 000 10 648 97.04 0.934 8 96. 39 95.13
Z B A NDWI 132 300 43 948 96. 88 0.927 1 96.18 93. 80
Z i MNDWI —1 619 100 1707 452 90. 56 0.7717 71.79 99. 89
ZHHH AWEL,, 565 200 476 848 96. 29 0.915 8 98. 37 88.51
Z A AWEL, 695 700 607 348 95.75 0.901 1 96. 50 92. 28
Z I SVM 140 400 52 048 96. 68 0.924 6 98. 21 91. 84
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Fig.3 Surface water area of Xinglin Bay Reservoir between 2006 to 2014 by FCLS method
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TR S R R ). K K 55 2008 — Fig 4 Surface water area trend of Xinglin Bay Reservoir
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