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Abstract The use of satellite images to quickly and accurately extract the distribution of the earth’s surface water
body has been an important research topic all the time, which has important significance for water disaster
monitoring, water resource utilization, etc. The operational land imager (OLI) remote sensing imagery is used to
obtain the surface reflectance values of the images by radiometric calibration and atmospheric correction. Then
principal components water index (PCWI) is constructed by analyzing the construction method of the typical water
index and the principal component space features of ground objects. Taking Poyang lake as the research area, two
different time OLI images are selected during the dry season to extract water body information by using PCWI. The
overall accuracy is 95.92% and 95.52% respectively. Compared with the water body extraction effects of other existing
five typical water index, the overall effect of water extraction based on PCWI for the two different time OLI images is the
best. In conclusion, PCWI of water extraction is feasible and effective.
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Table 1 Landsat 8 OLI sensor band settings

Band Wavelength/pm Spatial resolution/m
1-aerosol 0.43~0.45 30
2-blue 0.45~0.51 30
3-green 0.53~0.59 30
4-red 0.64~0.67 30
5-near infrared 0.85~0.88 30
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gk 1
Band Wavelength/pm Spatial resolution/m
6-mid infrared 1.57~1.65 30
7-mid infrared 2.11~2.29 30
8-panchromatic 0.50~0.68 15
9-cirrus 1.36~1.38 30
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Fig. 1 False color composite images of study area for different phases. (a) Phase 1; (b) phase 2
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Fig. 2 Comparison of spectral curves before and after atmospheric correction. (a) Before correction; (b) after correction
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Fig. 3 Spectral characteristic curves of typical ground objects
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Table 2 Eigenvalues and contribution rate of each principal component

Principal component Characteristic value Contribution rate /% Cumulative contribution /%
P1 1204.28 70.48 70.48
P2 398.65 23.33 93.81
P3 85.87 5.03 98.84
P4 11.76 0.69 99.53
P5 3.35 0.19 99.72
P6 2.68 0.16 99.88
p7 1.82 0.11 99.99
P8 0.22 0.01 100.00
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Fig. 4 Spectral characteristics of typical ground objects in the first 3 principal components
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Fig. 5 Water extraction results based on PCWI for different phases. (a) Phase 1; (b) phase 2
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Fig. 6 Water extraction results of each water index for phase 1
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Table 3 Water extraction accuracy evaluation of each water index

Overall Kappa Water misclassification Water leakage
Index accuracy /% coefficient error /% error /%
Phase 1 Phase 2 Phase 1 Phase 2 Phase 1 Phase 2 Phase 1 Phase 2
NDVI 94.10 93.16 0.82 0.80 2.37 2.64 25.57 24.73
NDWI 94.86 94.88 0.84 0.84 18.29 19.34 6.35 6.01
MNDWI 75.54 80.57 0.54 0.60 38.34 38.11 0.76 0.62
AWEI,, 95.92 94.63 0.92 0.90 6.98 7.06 1.54 1.62
AWEIL,, 87.39 89.04 0.75 0.75 23.87 23.16 1.25 1.33
PCWI 95.68 95.25 0.91 0.90 6.56 7.05 3.94 3.28
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Fig. 7 Local comparison of water extraction results of each water index
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