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Spectral Mixture Analysis Using Hyperspectral Image for
Hydrological Land Cover Classification in Urban Area

Jung-ll Shin, Sun-Hwa Kim, Jung-Suk Yoon, Tae-Geun Kim, and Kyu-Sung Lee!

Department of Geoinformatic Engineering, Inha University

Abstract : Satellite images have been used to obtain land cover information that is one of important
factors for hydrological analysis over a large area. In urban area, more detailed land cover data are often
required for hydrological analysis because of the relatively complex land cover types. The number of
land cover classes that can be classified with traditional multispectral data is usually less than the ones
required by most hydrological uses. In this study, we present the capabilities of hyperspectral data
(Hyperion) for the classification of hydrological land cover types in urban area. To obtain 17 classes of
urban land cover defined by the USDA SCS, spectral mixture analysis was applied using eight
endmembers representing both impervious and pervious surfaces. Fractional values from the spectral
mixture analysis were then reclassified into 17 cover types according to the ratio of impervious and
pervious materials. The classification acc}racy was then assessed by aerial photo interpretation over 10
sample plots.

Key Words : Hyperspectral sensing, spectral mixture analysis, hydrological land cover classification,
Hyperion.
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Speciral Mixture Analysis Using Hyperspeciral Image for Hydrological Land Cover Classification in Urban Area
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Table 1. USDA SCS hydrological land cover types for urban area (USDA NRSC, 1989).

Cover type and hydrologic condition

Average % of
impervious area

Open space (lawns, parks, golf courses, cemeteries, etc.);
- Poor condition (grass cover < 50%)
- Fair condition (grass cover 50% to 75%)
- Good condition (grass cover > 75%)

Impervious areas:

- Paved parking lots, roofs, driveways, etc.

Streets and roads:

Fully developed urban areas

- Paved; curbs and storm sewers (excluding right-of-way)
- Paved; open ditches (including right-of-way)

- Gravel (including right-of-way)

- Dirt (including right-of-way)

(vegetation established)

Western desert urban areas:

Urban districts:

- Industrial

- Commercial and business

85
72

- 1/4acre
- 1/3acre
- 1/2acre
-1 acre

-2 acres

Residential districts by average lot size:
- 1/8 acre or less (town houses) 65

38
30
25
20
12

Developing urban areas

- Idle lands

- Newly graded areas (pervious areas only, no vegetation)
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Fig. 2. Reflectance spectra of endmembers obtained from the
Hyperion image.

Table 2. Recategorization of fraction values obtained from the
spectral mixture analysis for the generation of USDA
SCS land cover class in urban area.

SCS LC class Threshold level of endmember fraction
Open space - Poor | Grass < 50% and Soil 50%
Open space - Fair 50 Grass < 75% and 25 Soil < 75%
Open space - Good | Grass 75% and Soil < 25%
Roofs Roof(each color) 75%
Paved streets Asphalt 75% or Concrete 75%
Commercial over 85% impervious endmembers
Industrial 72-84% impervious endmembers
Residential 1/8 acre | 65-71% impervious endmembers
Residential 1/4 acre | 38-64% impervious endmembers

Residential 1/3 acre
Residential 1/2 acre
Residential 1 acre

30-37% impervious endmembers
25-29% impervious endmembers
20-24% impervious endmembers

Residential 2 acre 12-19% impervious endmembers
Developing urban Bare Soil 75%

Woods - good Forest 75%

Water Water

Rice Paddy Rice Paddy
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Fig. 3. Examples of aerial photo interpretation plot to delineate the impervious area (left) and corresponding fraction
maps of impervious endmember (right) for the accuracy assessment.
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Fig. 4. Fraction images of each endmember obtained from the spectral mixture analysis (*impervious endmember).
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Impervious 85%
Impervious 72%
Impervious 65%

impervious 38%

pervious 25% .

impervious 20%

Impervious 12%

Developing urban

Rice Paddy

Fig. 5. Hydrological land cover map of the study area obtained by spectral mixture

analysis of Hyperion image.

Table 3. Comparison between spectral mixture analysis (SMA)
and photo interpretation (impervious fraction and error).

Impervious fraction .
Plot SMA .Aerial ph(.xo relau(\‘ryeo)error
interpretation
1 43.6 353 83
2 440 49.8 5.8
3 38.3 42.0 37
4 492 49.6 04
5 59.8 66.4 6.6
6 58.5 53.0 55
7 535 50.5 30
8 58.7 60.4 1.7
9 61.8 96.2 344
10 61.0 82.7 217
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