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Abstract: It is very important to search a methodology to extract surface water quickly, accurately and efficient-
ly. Single band thresholding and water indices are commonly used water extraction methods because of ease of
use and the fact that these methods are computationally less time-consuming than alternative approaches. Howev-
er, in environments where the area is larger, the type of water is various and the influencing factors are complicat-
ed, simple classification methods such as two-band water indices and single-band thresholding may not suffi-
ciently and accurately distinguish between water and non-water pixels. In this paper, in order to extract water ac-
curately in the complex mountain area where all the types of water and interference factor exist, the threshold val-
ue of three indices is analyzed respectively, that are Moderate Normal Different Water Index (MNDWI), Auto-
mate Water Extraction Index (AWEI) and Normal Difference Three Band Index (NDTBI). Then, the zoning
scheme based on the optimal threshold value is used to build three decision classifier based on MNDWI, AWEI
and NDTBI respectively. After that, comparative analysis is executed among the effect of the three classifiers for
different types of surface water. Lastly, according to the optimal principal, a decision tree classifier of three indi-
ces (MNDWI, AWEI and NDTBI) united is reconstructed to extracted water. The results show: the Kappa coefti-
cients means of three methods on single index MNDWI, AWEI and NDTBI in three test sites are 0.863, 0.854
and 0.862 respectively. The Kappa coefficients means of the combined indices method is 0.881. Thus, the water
extraction method based on the optimal partition and three indices combined possess have the highest accuracy
and the best effects. According to the research, we find that the key factor of the precision improved is the opti-
mal zoning method based on the index to achieve hierarchical extraction. No matter which method among the
single index or the united indices, the accuracy is all within the permitted range. In comparison of three single in-
dices methods, extraction of region water such as lake and reservoir is suited for the MNDWI, the line water
such as river and stream works best with AWEI, the small, narrow river affected by the channel sandstone has
good success with NDTBI. However, the combination decision tree classification of the optimal zoning and the

optimal method of indices united will be satisfied for water extraction.
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Fig. 2 The water and non-water noisy in the three test sites
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Fig. 6 Decision classifier trees based on the optimal partition and indexes
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Fig. 7 Water extraction results based on the united method of the optimal partition and the optimal indexes at the three test sites
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