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Optimal extraction of reservoir water body from remote sensing images based on iterative inter-class variance
maximization method // FAN Yazhou'?, ZHANG Ke'??*  LIU Linxin'*, CHAO Lijun', YAO Cheng’ (1. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098 , China; 2. College
of Hydrology and Water Recourses, Hohai University, Nanjing 210098, China; 3. Yangtze Institute for Conservation and
Development , Nanjing 210098 , China; 4. CMA-HHU Joint Laboratory for HydroMeteorological Studies, Nanjing 210098,
China)

Abstract: To delineate the water body from remote sensing images using an empirical threshold, it requires many trials.
However, it is difficult to make an objective determination on the selection of segmentation threshold between the water body
and other features. Therefore, based on the iterative inter-class variance maximization method, this study proposed an
iterative inter-class variance maximization method for the optimal extraction of the water bodies of reservoirs. We derived
the preliminary water body information from the GF-1 satellite images using normalized difference water index ( NDWI).
Then we optimally distinguished the water and non-water bodies in the buffer zone, that is established by the morphological
dilate algorithm, using the adaptive thresholds determined by the iterative inter-class variance maximization method. The
results show that the method can effectively eliminate the influence of buildings and accurately obtain the characteristics of
the water body information in the reservoir area during different periods. Compared with the results of iterative inter-class
variance maximization method, the overall accuracy, Kappa coefficient, and comprehensive accuracy of the new method
were improved by 9.36% , 24.09% , and 10.42% , respectively.

Key words: iterative inter-class variance maximization method ; satellite image ; normalized difference water index; optimal

extraction of water body
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Fig.1 Flow chart of optimal extraction of water body
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Table 1 Information of image datasets and

measured reservoir water levels

v o e R S

s W fmm ;;g % 7J<1\f§1
1 GF-1_20150102 WFV 4 117.218°E 30.1695°N 0 286.33
2 GF-1_20150109 WFV 1 118.104°E 29.6374°N 0 285.72
3 GF-1_20150207 WFV 2 118.26°E 29.2792°N 2 283.62
4 GF-1_20150212 WFV 4 117.252°E 30.1573°N 0 283.12
5 GF-1_20150513 WFV 4 118.429°E 30.1577°N 10 291.55
6 GF-1_20150806 WFV 1 118.735°E 29.628 1°N 1 291.72
7 GF-1_20150831 WFV 2 118.403°E 29.2787°N 9 291.20
8 GF-1_20151015 WFV 1 118.44°E 29.6258°N 0 289.87
9 GF-1_20151020 WFV 4 117.573°E 30. 188 1°N 1 289. 52
10 GF-1_20151023 WFV 1 117.534°E 29.6364°N 1 289. 58
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Table 2 Reference water body area and remote-sensing extracted water body area

S;/km?
A= A/km? S()/km2 Sk/km2
i=1 i=2 i=3 i=4 i=5 i=6
1 1.0473 1.1735 0.9812 1.004 3 1.0179 1.0286 1.0378 1.0478 1.0378
2 0.9314 1.2851 1.0752 1.0962 1.1159 1.1320 1. 1364 1.1418 1. 1364
3 0.5322 1.4728 0.8392 0.8499 0.8599 0.8689 0.8750 0.8812 0.8750
4 0.4371 2.1827 0.8125 0.8228 0.8312 0. 8369 0.8435 0.8476 0.8476
5 2.0397 1.5107 1.5112 1. 6202 1.6620 1.6945 1.7101 1.7262 1.7101
6 2.0720 1.8642 1.6625 1.7341 1.7787 1. 8045 1.8258 1.8378 1.8378
7 1.9731 1.8591 1.5859 1.6581 1.7103 1.7457 1.7795 1.7902 1.7902
8 1.7203 1.8033 1.5429 1.5406 1.5711 1.6115 1.6348 1. 666 6 1.5406
9 1.6538 1.6353 1.4008 1.476 1 1.4287 1.4510 1. 4679 1.4820 1.4820
10 1. 6652 1.6353 1.3752 1.4277 1.4523 1.4743 1.4963 1.5025 1.5025
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Fig.4 Initially extracted water bodies and associated optimal buffer zones
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Fig.5 Optimally extracted water bodies by the iterative inter-class variance maximization method
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Table 3 Accuracy evaluation of the extracted water body

-

;ﬁﬁg R? RMEEZ{E/ OAf§  KC{i ANIf{Y

W EEEC 0.0139  0.2822  0.8175  0.6350
A—WaE 0.9591  0.0616  0.8160 0.6320 0.0307
R 0.9760  0.0509  0.8525  0.7050 0.7186
HowaEt 0.9721 0.0567  0.8710  0.7420  0.6528
U 0.9709  0.0596  0.8885 0.7770  0.6804
BRUGEN 0.9702  0.0616  0.8905 0.7810  0.6410
AW 0.9695  0.0631  0.8995  0.7990  0.6538
BACBEEC 09720 0.0592  0.8940 0.7880  0.7378
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