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As surface conditions provide essential information for runoff simulation on the rainfall
loss which is mostly occurred in the process of interception, storage and infiltration
during the rainfall event, it is important to classify properly the surface into several types
with the basis on the types of rainfall loss. Especially, urban region is covered with
various surface types, like road, roof, vegetation, soil. Moreover, these surfaces are
intricately distributed with each other. Hijioka et al. (2001) carried out landcover
classification for urban runoff simulation with the landuse information data of 10m grid.
They classified urban surface into roof, road and pervious area. Although, they succeeded
in the dynamic runoff simulation for five rainfall events, there was a little disagreement
between observed and simulated runoff hydrograph in early part of rainfall event because
detailed distribution and size of vegetation-covered area including roof garden, street
plants and plant zone within building sites were not quantitatively taken into account.
Hence, the detailed information on distribution and size of pervious surface is required to
enhance the model accuracy for runoff analysis, especially for non-point pollutant
behavior. Cowen et al. (1998) proposed that the medium-scale image of which resolution
is 1 to 5m need to be acquired in urban regions for interpretation of the landuse/landcover
classification level 111 specified by the United States Geological Survey (USGS).

This study was conducted in being divided into three subparts to achieve the principal
objective of the study which is to propose the robust method for improving the
urban-runoff quality modeling based on accurate classification of pervious and impervious
area.

The first subpart is to develop the accurate identification method of plant-covered area
in urban region using high-resolution IKONOS satellite imagery. In this study, enhanced
identification method of vegetation-covered area was investigated to overcome two
limitations in the application of NDVI-based method to urban region, which were
overestimation of vegetation area and misidentification of blue/green colored roofs. Being
satisfied with accurate identification of vegetation and exclusion of other landcover, e.g.
roof, road and soil, Urban Vegetation Index (UVI) was derived from reflectance properties
of vegetation among visible red, green and near infrared ray band of IKONOS satellite
imagery. The USVI is expressed as follows



USVI = (NIR-Green) / (NIR-Red) (D)

Where, NIR, Red and Green represent the reflectance at near-infrared, visible red and
visible green band, respectively. Vegetation area can be determined in the range of
0<USVI<1 on the precondition of NDVI>0. Then the effectiveness of UVI for vegetation
identification was verified by six ground truth data in terms of width and area (size) of
identified vegetation. Finally, we achieved both high identification accuracy of urban
vegetation and successful exclusion of green/blue colored roof through the application of
UVI to the study area

The second subpart is to develop the separation method of grass area from entire
plant-covered area because there are different rainfall loss/pollutant washoff pattern
between grass and tree. This method was also derived from reflectance analysis with four
multi spectral bands in IKONQOS satellite imagery. As the value of (Green-Blue) showed
remarkable contrast between shrubby and tree group, the dimensionless algebraic formula
using relationship between (Green-Blue) and (NIR-Red) was proposed as the tree/shrubby
separation method as follows;

Egl = (Green-Blue) / (NIR-Red) (2)

where, Green, Blue, Red and NIR represent the reflectance at visible green, blue, red and
near-infrared, respectively. This equation can be used in precondition of 0 < UVI <1 as
criterion of plant-covered area. Tree and shrubby area in whole plant-covered area
identified with UVI can be separated in the range of Eq1> 0.1 and Eql =0.1, respectively.

Finally, runoff quality simulation was carried out using the advanced landuse parameters
which were estimated with methods proposed in subpart 1 and 2 above. We could find out
the different washoff pattern in two models of which landuse parameters were estimated
from traditional and advanced landuse classification layers, respectively.
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Eql = (Green-Blue) / (NIR-Red) (2)
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