Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.10.361
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 10 pp. 361-371, 2020

A ABEY Aol B2 £A A gh Foo
N 9% 9@ A AH Bt

o1l = 2 1 1 AAO1*
4371, 2, |, SR, £8%
BRHAYH WA, MSAUED FH

Impact Assessment of Vegetation Carbon Absorption and Economic
Valuation Under Long-term Non-executed Urban Park Development

.
Woong-Gi Sungl, Jae-Yeon Choi?, Jae-Jin Yu', Dong-Woo Kim', Seung-Woo Son'
1Department of Land and Water Environment Research, Korea Environment Institute
*University of Seoul

oF 202049 LEAIZE AFEHEA A7|vHPTY o] gt L7t A7|EI Qlck 2 Ao 5L A7y
o] Aol wet A== BT FAH 7HXE Briste] A7 u g Aol wE JF HAsh Wk T&o
Ag AFctaA} gt & Aol A= FSDAF A3zt 9483783 CASA-NPP B3-& g8-5to] AA] W A7
APTY] A¥d NPPE A5k, of& v o 5749] A Alve] oo upel A4l ehamat FAF £48 37}
SHATh A2Al W HEAR Y-S ALt A7 u|HgTdo] F NPP 32 4,892.18 t C&2 Uehgon, /e Avzle
1914E 4,892.18 t C, 7H AlYE]Q 2014& 2,548.55 t C, 7H AlUE]Q 304= 238.94 t C, 7Hdt AlUE] Q. 40)4
= 84838 t C, MAEE= ALE]2 5914 1,596.00 t CO &47F 249 Ao yepgon, Z-7k 5719 7 At
Q0] wE B40] A13]F B8-S AASIE oF 119 8ATY, 69 149, 53 guiuke], 29 5uiutel 39] 83 5uiuky]
olm NUZ <ol fFFHe] AAY &4o] BT Aog Yetydtt. 2 A9 A= 579 A AU & e
2 ZA7uyede] g &A% FA A S48 Bristythet 99t 9o, dEA olF MdvbsAdol B2 A1
Y ETY W A=D1 5ol oSt 3 HAs Wt i, A oioke] VA RE EEE7E 7|Hgit

rH ok ko

Abstract Since the implementation of the sunset law in 2020, concerns have been raised over the
reckless development of long-term non-executed urban parks. In this study, the FSDAF method and
CASA-NPP model were used to evaluate the annual average NPP of long-term non-executed urban parks
in Seoul. Based on this, the carbon loss and economic value were assessed under five development
scenarios. The total NPP value of long-term non-executed urban parks, except for the greenbelt area
in Seoul, was 4,892.18 t C. In the first scenario, the NPP and cost were 4,892.18 t C of vegetation carbon
and 1.18 billion won, 2,548.55 t C of vegetation carbon and 615 million won in the second scenario,
238.94 t C of vegetation carbon and 58 million won in the third scenario, 848.38 t C of vegetation carbon
and 205 million won in the fourth scenario, and 1,596.00 t C of vegetation carbon and 385 million won
in the fifth scenario. These results are meaningful for evaluating vegetation carbon and economic value
loss according to five different development scenarios. The results of this study are expected to be useful
for the preparation of measures to minimize the impact of the development of long-term non-executed
urban parks.
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Fig. 1. Study site
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Table 1. The image data used in this study
Data Type Acquire Time R:S%?Sgin Cloud Band Role Tile
2013.9.16 0.3% Input(fine resolution
Londsat 8 OLI . Red, NIR image at t1;F1) Path 116
anasa 2015.3.14 m 0.5% band Row 34
2015.9.22 1.4% Validation
Input(Coarse resolution
_MCD43A41 2013.9.16 Red, NIR, image at t1; C1) 128
(500m_16days_ 500m - SWIR
Reflectance) 2015.1.1~ band Input/Predict(Coarse resolution image v05
2015.12.31 at t2; C2)
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Table 2. Information of data used for analysis

Data name Period Source
Solar
Radiation i ims
2015.1~12 NCDSS(Nat{onal Climate
Monthly mean Data Services System)
Temperature
Monthly reflectance image
Monthly made by FSDAF
NDVI/NDWI 2015.1~12 (NIR band, RED
band/SWIR1 band)
EGIS(Environmental
Land Cover . .
2013 Geographic Information
Map .
Services)
th
> FO;;;; Type 2006~2010 KFS(Korea Forest Service)

7, =0.8+0.0027,,(x) —0.0005(7,, (x))* (4)
T(x)* C/1+ [027,,— 10— T(x,t)] /1+ [0.3(= 7,) =10+ T'(x,t)]

p =
(5)

(Top= NDVIZF 138 7H2 W] 8 7]20] 2
= “g%oltt)
W) = (1+NDWI(x))/ (1+ NDWI(max)) (6)

NDWI= (Vg — @)

VRED)/ ( VSI/WR + VRED)

Table 3. Maximum light efficiency by vegetation cover

. Maximum Light Efficiency(g

Vegetation Cover Types /M)
Farmland 0.604
Grassland 0.768
Coniferous Forest 0.888
Broadleaf Forest 1.044
Others(Urban etc.) 0.389
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Table 4. 5 development scenarios discussed in this

study
Greenbelt Area | Public Area | Private Area
Scenario 1 X (0] O (100%)
Scenario 2 X X O (100%)
Scenario 3 X X O (25%)
Scenario 4 X X O (50%)
Scenario 5 X X O (75%)
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Table 5. Accuracy of spatio-temporal data fusion

results
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Fig. 2. NPP value of long-term non executed
urban park except greenbelt area
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Table 6. Vegetation Carbon loss and economic loss of long term non-executed area under 5 development

scenarios
Area (km?) Total NPP(t C) Mean NPP(g C/m? SCC(HY: A
Scenario 1 38.45 4,892.18 127.23 1,179.957
Scenario 2 19.71 2,548.55 129.30 614,691
Scenario 3 4.98 238.94 47.98 57,630
Scenario 4 10.11 848.38 83.91 204,622
Scenario 5 15.01 1,596.00 106.33 384,944
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Fig. 3. 5 different development scenarios(Scenario 1(a) to scenario 5(e))
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