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Suitability Analysis of Water Body Spectral Index in Urban River Network

YANG Jia-wei'" ?, LIU Cheng-yu', SHU Rong', XIE Feng'”

1. Key Laboratory of Space Active Opto-Electronics Techniques, Shanghai Institute of Technical Physics of the Chinese Acade-
my of Sciences, Shanghai 200083, China

2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Urban surface water is an important part of urban ecological environment. Hyperspectral remote sensing of surface
water environment is an important application direction of hyperspectral remote sensing. Water extraction is the first step of hy-
perspectral remote sensing of surface water environment. Its main task is to obtain the contour of the surface water body from
hyperspectral remote sensing data. The water body spectral index makes full use of the spectral information, and the calculation
is simple, the implementation is easy, and the extraction effect is excellent. Spectral indices such as normalized difference vegeta-
tion index (NDVD) , normalized difference water index (NDWID), hyperspectral difference water index (HDWI) and index of wa-
ter index (IWI) have been widely used in the extraction of open water bodies such as lakes and large rivers. In recent years, with
the development of imaging spectroscopy technology, the acquisition capability of hyperspectral remote sensing data has also ad-
vanced rapidly, and spatial resolution and spectral resolution have been continuously improved. The rivers and lakes are basically
distributed along the topography in the basin while the urban surface water is generally small, criss-crossed, forming a river net-
work. When hyperspectral remote sensing data are used for urban surface water extraction, the spatial resolution of the image,
the type of features and the complexity of the ground objects are very different from those of rivers and lakes. Therefore, the ap-
plicability of these commonly used spectral indices in urban surface water extraction needs to be evaluated. This article is based
on this starting point and goal, taking the Jiaxing City, Zhejiang Province in China, which is in Jiangnan Water Town and has a
dense river network as the research object, and using the high spatial resolution airborne hyperspectral remote sensing data ac-
quired by airborne imaging spectrometer for applications (AISA) as data source. The optimal threshold is determined by Youden
index. The overall accuracy, commission error, omission error and Kappa coefficient are used as the accuracy evaluation indica-
tors. The suitability of NDVI, NDWI, HDWI and IWI in urban river network extraction was analyzed and evaluated. The re-
sults show that the trend of the shadow spectrum is similar to the water spectrum. and is the main factor causing high commis-
sion errors in the water body extraction. All four indices accurately suppress the shadows that fall in the vegetation, but do not
effectively suppress the shadows that fall in the buildings. Although HDWI can suppress shadows cast in buildings to a certain
extent, it cannot effectively suppress the bright buildings. Through further analysis of the spectrum of different types of water
bodies and (the ground objects under) shadows, the water and shadow spectral curves are similar, and there are peaks around
560~600 nm, but the heights of water and shadow peaks are different. The water wave peaks are larger while the peak value of
the shadow wave is lower. Therefore, by fully excavating the spectrum reflectance information at 560~600 nm in water bodies
and shadows, it is expected to further suppress building shadows and improve the accuracy of water extraction in urban river net-

works.
Keywords Urban river network; Hyperspectral water body extraction; Spectral index; Suitability analysis
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