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Abstract : In order to conserve soil functions to the highest degree in development projects, it is
necessary to identify and manage specific area (so called soil management area) including soils with
good or excellent functions. Therefore, in this work, we conducted a preliminary study how to
identify soil management area in environmental impact assessment on development projects. To
do this, quantitative evaluation was carried out on two example projects, using InVEST model
considering a couple of soil functions, i.e., erosion control and carbon sequestration functions. Then,
soil management area was identified through overlay analysis. The methodology developed in this
study is able to be used widely for more detailed analysis with high resolution and furthermore
overlay anaysis with other assessment items. For more perfect assessment, other soil fuctions needed

to be taken into account into our methodology.
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Scenario 1 : Before urban development
Scenario 2 : After urban development

Figure 1. Concept for identifying Soil management area
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Land use Status A

Land use Plan

Figure 2. Current land use (left) and land use plan (right): Goyang Urban development district
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Table 1. Landuse changes at two development project scenarios
Goyang Urban development district
Landuse Pre-development After-development Variation
Area (m?) Ratio (%) Area (m?) Ratio (%) Area (m?) Ratio (%)
Residential 66,951 10.5% 292,888 45.7% 225,937 353%
Industrial 76,033 11.9% 88,510 13.8% 12,477 1.9%
Commercial 123,586 19.3% 9,498 1.5% -114,088 -17.8%
Infrastructure - 0.0% 4,253 0.7% 4,253 0.7%
Traffic 18,727 2.9% 139,169 21.7% 120,442 18.8%
Public utility 7,523 1.2% 13,940 2.2% 6,417 1.0%
Field 104,922 16.4% - 0.0% -104,922 -16.4%
Forest 54,616 8.5% - 0.0% -54,616 -8.5%
Natural grassland 63,522 9.9% - 0.0% -63,522 -9.9%
Artificial grassland 55,932 8.7% 92,342 14.4% 36,410 5.7%
Wetland 2,520 0.4% - 0.0% 2,520 -0.4%
Ground 66,268 10.3% - 0.0% -66,268 -10.3%
Total 640,600 100% 640,600 100% - -
Jechun Urban development district
Landuse Pre-development After-development Variation
Area (m?) Ratio (%) Area (m?) Ratio (%) Area (m?) Ratio (%)
Building - 0.0% 6,752.59 9.03% 6,752.59 9.03%
Traffic - 0.0% 5,24291 7.01% 5,24291 7.01%
Square - 0.0% 707.31 0.95% 707.31 0.95%
Water - 0.0% 202.31 0.27% 202.31 0.27%
Green - 0.0% 15,842.97 21.18% 15,842.97 21.18%
Mixed forest 74,790 100% 46,041.91 61.56% -28,748.09 -38.44%
Total 74,790 100% 74,790 100% - 0.00%

= oA AR ol ehFigure 2). A A} A
ol uket =72 % (35.3%), wLEA%H(18.8%)9] F
7P7E A= o] )lom, FAAA(17.8%), E(16.4%),
541 (10.3%) 7t AR o FE,

e

Land use Status
B Mied Forest

2) AA ZANE AG A Y

AA 00 ZAEAN L F8 A HA A
74,790m?9] 75 3 FFH 7 AR Ao
2 /g o]d Ea Yo 2k EX|uEo] o]Foj 9]
Argolth(Figure 3). A thit

Figure 3. Current land use(left) and land use plan(right): Jechun Urban development district
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Table 2. Carbon stocks by land use
Category Above biomass | Below biomass | Soil carbon | Litter/Dead wood

Development area 0 0 0 0
Facility area 0 0 0 0
Infrastructure 0 0 0 0

Urban area
Broad-leaved 64.31 23.15 55.68 10.13
Urban forest Coniferous 42.87 11.57 38.75 13.45
Mixed 53.59 17.36 47.22 11.79
Rice field 0 0 69.90 0
Field 0 0 62.20 0
Farmland Cultivation under structure 0 0 45.90 0
Orchard 0 0 51.00 13.00
Etc 0 0 45.90 0
Broad-leaved 64.31 23.15 55.68 10.13
Forest Coniferous 42.87 11.57 38.75 1345
Mixed 53.59 17.36 4722 11.79
Natural 417 16.69 88.20 0

Glass land e
Acrtificial 1.15 4.58 11.50 0
Barren ground Barren ground 0 0.33 0.33 0
River 0 0 0 0
Fresh water Lake 0 0 0 0
Inland wetland 35.24 9.18 88.00 0
Marine water 0 0 0 0
Ocean
Coastal wetland 1.30 1.30 240 0.70
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Figure 4. Carbon storage before development (left) and variation after development (right) in Goyang Urban development
district
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Figure 5. Carbon storage before development (left) and variation after development (right) in Jechun Urban development
district
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Figure 6. Goyang Urban development district: Soil erosion
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Figure 7. Jechun Urban development district: Soil erosion
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Table 3. Result of method to identify soil management areas

Result
Carbon storage 2336.6 mgC 974.7 mgC
Value (Variation) (-2176.1 mgC) (-349.7 mgC)
Soil loss 64.71 Mg/ha 18.85 Mg/ha
Resolution Cell, 30m x 30m (900m?)
Method InVEST Model (Carbon, SDR module)

Overlay assessment
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