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Abstract: Urban development is continuously being carried out to stabilize housing supply. The

importance of ecosystem services assessments considering the various urban spatial structures is

emerging as land use change in the wake of urban development has impact on the provision of

ecosystem services. However, few studies are available as to the effects of land use transition in

agricultural land due to urban development on ecosystem services. The purpose of this study is to

examine the applicability of decision-making in the urban planning process by analyzing the impact

of land use change on ecosystem services due to urban development. Therefore, the scenario was

set on before and after the city development, targeting Namyangju Wangsuk Zone 1 and InVEST

model was used to compare and analyze changes in value of ecosystem services. Analysis results of

ecosystem services before the urban development, it turned out that habitat quality and water yield

increased over time but carbon storage and crop production decreased. Analysis results of ecosystem

services after the urban development indicated that all items in ecosystem services by scenario

decreased more than in 2018. Among the scenarios of urban development, compact city had the

lowest value of water resource supply but had the highest value in terms of habitat quality, carbon

storage amount, and crop production. The study results demonstrate that the compact city has

positive effects on ecosystem services and is expected to be used as the basic data for supporting

policy decision-making in the establishment of future urban development and management plans.

Keywords : Urbanization, Agroecosystem, Spatial Planning, IN'VEST
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Namyangju-si, Gyeonggi-do
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Table 1. Description of scenario assumptions
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Table 2. Data sources used as input for each model

Model Input data Format Reference
Land-use/Land-cover raster Ministry of Environment; Ministry of Land,
Infrastructure and Transport
Habitat Threat rasters raster -
Quality Threat data csv Leeetal. 2015
Sensitivity of land cover types to each threat csv Lee et al. 2015; Terrado et al. 2016
Half-saturation constant value Sharp et al. 2020
Land-use/Land-cover raster Ministry of Environment
Carbon
Carbon pools 3% Leeetal. 2016
Precipitation raster KMA National Climate Data Center
Reference Evapotranspiration raster KMA National Climate Data Center;
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Crop Land-use/Land-cover raster Ministry of Environment; Ministry of Land,
. Infrastructure and Transport
Production
Gyeonggi-do Agricultural Research&Extension
Landcover to crop table csv Services 2019; EPIS 2019
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Table 3. Results of ecosystem services data-before urban development

Division 2000 2009 2018
Habitat Quality (unitless) 0.336 +0.179 0.351+0.191 0.341 +0.199
Carbon Storage (unit: Mg of C) 66,709.49 51,728.99 48,046.81
Water Yield (unit: m?) 8,441,891.84 9,285,117.70 9,843,280.63
Crop Production (unit: ton) 16,410.92 14,696.42 12,354.92
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Figure 3. Map of ecosystem services-before urban development.
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Table 4. Results of ecosystem services data-after urban development

Division Scenario 1 Scenario 2 Scenario 3
Habitat Quality (unitless) 0.283+£0.182 0.322+£0.178 0.253£0.178
Carbon Storage (unit: Mg of C) 19,786.25 22,038.34 17,247.83
Water Yield (unit: m?) 8,670,765.18 8,601,304.97 8,632,622.02
Crop Production (unit: ton) 8.08 8.13 8.07
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Figure 4. Map of ecosystem services-after urban development.
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Figure 5. Changes in ecosystem services associated to urbanization (2000-2030).
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Appendix 1. Land use area and proportion under different scenarios (area unit: 1000 m?)

2000 2009 2018 Scenario 1 Scenario 2 Scenario 3
LULC classification arca rate arca rate arca rate arca rate arca rate arca rate
(%) (%) (%) (%) (%) (%)
Residential 324 | 3.65| 458 | 5.15 1741 1.96 | 1,707 | 19.21 854 | 9.61 | 2,745 | 30.88
Industrial - - 304 | 342 202| 227 - - - - - -
Commercial 3| 0.03 152 1.71 433 | 4.87 (1,704 | 19.17 | 1,545 | 17.38 | 1,572 | 17.68
Used Area C‘]‘{lz‘frzgﬁs(f’n‘ﬁs’ - - 1ol 6l oor| — | - | - | = | 150] 160
Transportation 297 | 334 | 345| 3.88| 716| 8.05|1,485|16.70 | 1,420 | 15.97 | 1,472 | 16.56
Public Facilities - - 21| 0.23 3] 0.03| 402 | 452 210| 237| 333| 3.75
Paddy 5,638 | 63.42 | 206 | 232 112 | 1.26 - - - - - -
) Field 683 | 7.69 | 1,234 | 13.88 | 966 | 10.86 - - - - - -
Agri;‘ﬂ;ural Facility Cultivation | — | — |3,998 4497 |3443[3873] - | - | - | - | — | -
Orchard 511 0.57 88 | 0.99 124 | 1.39 - - - - - -

Other Agricultural 47| 053 221 | 248 | 188 | 2.11 - - - - - -

Deciduous Forest 303 | 3.40| 268 | 3.01| 561 | 631 | 253 | 285| 253 | 2.85| 252| 283

Forest Coniferous Forest 164 | 1.84 32| 0.36 46 | 0.52 20| 0.22 20| 0.22 20| 0.22

Mixed Forest 208 | 234 | 441| 4.96 49 | 0.55 3] 0.03 3] 0.03 3| 0.03
G Natural Grassland 301 | 3.38| — - 733 | 8.25 - - - - - -
rass
Artificial Grassland 2| 003| 476 | 536| 351 | 3.95|2902 |32.64 4,171 | 46.92 | 1,962 | 22.07
Inland Wetland — - 236 | 2.65 47| 0.52 - - — - — -
Wet Land
Coastal Wetland - - - - - - - - - - - -
Natural Barren - - - - 461 | 5.19 - - - - - -
Barren
Artificial Barren 535 6.02| 110| 1.24| 276| 3.10| 414| 4.66| 414| 4.66| 380 | 4.27
Inland Water 3351 377 290 | 3.27 - - - - - - - -
‘Water

Coastal Water - - - - - — _ _ _ _ _ _




