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ABSTRACT

As the “Guidelines for GHG Environmental Assessment” was revised, it pointed out that the devel-
opers should evaluate GHG sequestration and storage of the developing site. However, the current
guidelines only taking into account the quantitative reduction lost within the development site, and did
not consider the qualitative decrease in the carbon sequestration capacity of forest edge produced by
developments. In order to assess the quantitative and qualitative effects of vegetation carbon uptake,
the CASA-NPP model and satellite image spatial-temporal fusion were used to estimate the annual net
primary production in 2005 and 2015. The development projects between 2006 and 2014 were exam-
ined for evaluate quantitative changes in development site and qualitative changes in surroundings by
development types. The RMSE value of the satellite image fusion results is less than 0.1 and ap-
proaches 0, and the correlation coefficient is more than 0.6, which shows relatively high prediction

accuracy. The NPP estimation results range from 0 to 1335.53 g C/m’ year before development and
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from 0 to 1333.77 g C/m’ year after development. As a result of analyzing NPP reduction amount
within the development area by type of forest development, the difference is not significant by type
of development but it shows the lowest change in the sports facilities development. It was also found
that the vegetation was most affected by the edge vegetation of industrial development. This suggests
that the industrial development causes additional development in the surrounding area and indirectly
influences the carbon sequestration function of edge vegetaion due to the increase of the edge and in-
flux of disturbed species. The NPP calculation method and results presented in this study can be applied
to quantitative and qualitative impact assessment of before and after development, and it can be applied

to policies related to greenhouse gas in environmental impact assessment.

Key Words : Carbon absorbtion function, Spatio-temporal fision method, CASA-NPP model, Landsat
image, MODIS image

LM E Az stol =gl A e NEA] ko] TS
T ke SAFEY d3S S8 AT 39
A AL B3dE B3l Uiv] 29 olits) A AE Seete WS Ateta gith o=
BAZ Z5etE gdagsdo Ry 73us s FEo] AAFE ol gote WHOoR FES 4
galste 208 AT du ke 5 A A58 H}Olﬁi 2T} o] babera Fo
2015). AHE SEvete] a3k A o]x] e AEshe ol o] WS e A
T 39T IR AR <l Ay FHCE JEA qq Ane) ga AT F4
7H‘M 87t s dAsta itk gl e AN = Qlov 2R gAY &
S, 2015). AR e o RE A EHe] A AgFE Abgo] o R Qg £ 24
xqmo}oq Sagrde] AP S 2 o] AA< dgFs Hrsh| ofHrt wekA &
ata 7HAkE7E 3438kl EthAdam MC et AT = AENER Qe BAFFde] &
al.,, 2012). o]& /A U] ©AagFYe] FAQl A e AR IS UK o e el 2
st PRkl A4 715 AAQ] AR o 83 Aot
oIt AR SagT Ve Brtske WHdle
20118 “2271x BAH I} slo]=gkolo) AAF 39 2 Qo= 98972 o8& A
AR AN LA A= S EFE kA 24 ZA A7 W (Running et al., 2004) ©] Ut} 914
Al oYz ARE Tl ofgk 247k wi ST e D8 WS W WA gAaF
ofujg} A4 Fol o3t A7k~ F5ot AR T T FFAQ A A dFgFE 2Y
7 aielste] H7HE AAlskaL o] & H4ast & B & dtke Aol Aok A 9d= ol
& Qe ek talok drha A H STk E &3 AANIHE AR 7B eLE
7 2011 B4 5, 2011). AT A4 lo] o]-&-a+ %3 (Rojas, 2007; Ren et al., 2008; Na
=ERlo A E A RelA £49 A etal, 2012), GHAH A 44 4S5 B
Aoz okAol 7kauk melsty 9 A ZAE3F 28 (Doraiswamy et al., 2005; Noemi,
o} AR FAAG o] v 29 a2 2010), B FEEARES ©[8T P (Potter

2EskA ¥ 9ok et a., 1993; Tao et al., 2005) S°| Ut} 2 AA]|



944993

el

Al

ol

b g3 CASA BEE 483 A NEAKel AN A did 93 97t 31

o} 713845 o8 BYLS AGAY] Bt
Fgate] Aggo] e Al719] ARG E 7]
Fodet FEFmte]l BAXE o] &3 HhHo|t)
o] e Ayt Erhe Aol YA B
o] /e At A|gH o7 Aldo] FbE
stal Atz 98 2 digde] gEst A
grjojof ghh= Tilo] Utk AU A4 (Leaf
Area Index, LAT)¢} 2]A AS238-g Agtal |
He A DEE ol&ato] LAIE 4F o]
g A& ¥t Walolth o] Ry
7P AEE AEEeRdS vwo 2 3ta gl
o] 2t A HA FErrt EAR 71FHE
o} 7k A=) e gE et dast

= hol Atk B FEEARES o] &3¢

-

oL

4 dthe Aol ItkNa et al, 2014).
A7t LAY Net Primary  Production,
NPP)& AHgat7] flste] €d f/do] d83ltt.

4 F& MODIS(MODerate resolution Ima-
ging Spectroradiometer) G} o2 2 E2] AYE
A 542 vefsle] 9 gagsrds 9
7V ¢ ke Aol $thGoward et al,, 1985;
Malingreau, 1989; Marsett et al., 2006; McRo-
berts and Tomppo, 2007; Morisette et al., 2006).
a8y B2 =7 250m-1km 2 FH 9] & X
o EAdE fF&olu L7tR A EXdle &
b 2A LA 2] @A 7F Ak Brown et al., 2008
; Huete et al,, 2002). ¥Hd, F7H) =7} H] w3
%<& Landsat?t 22 442 G5 A7} sl
A A &7 BB 7|2 o ® el
EAQ A5gEd dA7F I th(Frantz et al.,
2016). o|H g G| AR A=} 1t

HEE Folad A2t 54 71 3l A

¢

o

ox,

N

T A FgE 2 U (Gao et al,
2006; Roy et al., 2008; Zhu et al., 2010).
o] 2 7ol BAL thew arh A,
2006\ el A 2014 Atololl dojd AHA|7H A
9e o AT A% Fo ART AR

NP s 3 % 28 Ptk b

= G&3to] AT 57 Lol &R &l 7
o R8s d8sto] APTTLAPAES A
stz gtk 4], 2 Aol #7138 NPP
A WS ggdte] ARINEANY FEER
LA WEA G2 8 A9 AR gag
& 7%l e J&Fe Hristuat gt

1. ATCHARX]

£ AFolM e 2h Apdo] Fh-akA| Rt
o] Wo| dolvh= I Ags ez
ston F7H4 W9l Figure 17+ 2t} Ak
TNEALG & < 7doll $12]13F 20061l 2014
Atolel] ZgPH A A} Z 1671 o s
s L LA A o B R A R
& A eA] ALY 307, TAEA] AREALY
2674, ASAIA 417, BEXFE AF AR 350
of tate] Al FFERZ A A9 gagSs
715l et ke Hrketinh AR Hele
A AaPE] 7] Mol 20053 =9k HE 9] 2015

L=
des e Badgn,

1

T

7

S

N
2L

ble spatiotemporal data fusion) (Zhu et al., 2016)
£ &3l 2005137} 20159 ] € 30m F It
=2l %7+ 32 A 2] 4=(Normalized Difference Ve-
getation index; NDVI)E T%3}9]t}.



32

Figure 1. Study site(Landsat 8 OLI, path 114, row 35)
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Table 1. Information of satellite images
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. Spatial .
Data type Acquire time resolution Cloud Band Role Tile
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Note: t1: fine image acquisition time(2005 and 2015); t2: time of image to predict(2005 and 2015)
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Figure 2. Flowchart of the FSDAF method(Remade flowchart based on Zhu et al., 2016)
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Table 2. Maximum light efficiency by vegetation cover

Vegetation cover types Maximum light efficiency
(g CMI)
farmland 0.604
grassland 0.768
coniferous forest 0.888
broadleaf forest 1.044
others(urban ect.) 0.389
(Xu et al., 2015; Running et al., 1988)
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Table 3. Information of data used for analyze before and after developments

data name Period Source
Monthly mean temperature, 2015.01~12 NCDSS
Solar radiation 2005.01~12 (National Climate Data Services System)
Land use/Land cover in 2007 EGIS
Land use/Land cover in 2013 (Environmental Geographic Information Services)
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Qe le A AAZRE j0om HHE B SAT AR Yeyth £3 G 42
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ARG A R 100me] WA G5 miyearZtA 2] MAIE el 3107 Figure 3
o) 2AMET} Wobgo] 1 Aok A B
AE wgro g2 A% 33 thLaurance et al.,
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e XTSRS a9 2 &5 gt
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Table 4. Satellite image spatiotemporal fusion accuracy
2015 August 2015 October
RMSE 0.03 0.06

R 0.863 0.717
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Figure 3. Annual NPP in 2005(left) and 2015(right)(g C/m’/year)

Table 5. Annual NPP before and after developments(g C/m’/year)

type 2005 mean(std.) 2015 mean(std.) differences (std.)
in site 414.2(134.9) 372.0(142.6) -42.2(135.3)
edge 471.7(109.6) 466.1(115.2) -5.6(68.4)
= HEARIAl TR R AT 23 AT AR A 3 B d AR FAEC U
A el Aol A Wshs ARITAZE Hd 7] W] NPP Wighge] AgS & F sloH
66.1g C/m'fyear 74, TFHA = it 526 ¢ B Aol A AAG W2 mELETE ofy g} =
2

C/m'fyear 74, A|SA1DL
W, ENFEAHE HT 6

Ao 2 JEsTh 4 —Er A A3} F %M
1.884(p>0.05) 2 /NAAYE FIH=Z /A o
ol gk k29l Walo & Apol7} gl UEl
Aok F gk vl A AdeA] AEArg 2
ENZFEAAA A 7Y 2 WS} g 1ol
I glem ol s Al PSR W] AAE o
F2 AAB | FA sl 7HE =4 o
ERgTh ASAIA AN EAN {3 A 7HE

Hola glom o= A§A1d g

A & 718 39 HAM = H7t 7hset
4 AtHTable 6).
B2 3 100m o AbglelA o] 2|
715l tigh A<l Fake AE
A JNEAIG o)A NPP7} 49.4 g C/m’
wo] 718} A R ET 8k 2fo
g & Aok AR JPEA
Wel BE 4hglo] A& st
FUet 7ol ZeswA] A A
71el Feje] sidro] FAlel x|
=R i 4 o o e i B R I AL IR

o
=

N 01

/\;(]

2

N

¢

A

v Elot'

3
il

B

[}

@
L;e&‘ o

Iy

4

7}
T_‘l
o
\j

¥ Ml HE o X
£ 2
Y& 9 2
B rulo

o



A9 A3t S CASA

EYE 483 A NEAel AN A g 9% ot 37

Table 6. Quantitative change in development sites(g C/m’/year)

types mean difference Std. F(Sig.)

Industrial complex -66.1 123.3
Tourist complex -52.6 177.8 1.884
Sports facility -13 113.0 (p=0.135)
Minerals extraction -67.2 153.4
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Figure 4. Comparing NPP before and after developments of industrial complex
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Table 7. Qualitative change in edge surrounding developments(g C/m’/year)

types mean difference Std. F(Sig.)
Industrial complex -49.4 64.4
Tourist complex -19.0 80.1 7.417
Sports facility +11.3 58.0 (p=0.00)
Minerals extraction +16.7 56.5
9l RYE o] Faslh FHAYG A AAel 7 A5 2ol 7} A9
el BYEA A A AG Y A gl Ao Ueheh ASAE AT
A NPP= Bt 19.0g C/mfyear AAH AT Mg AFA/NE AFG 9 #33EA] LA &
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o wgt FaFol e A= & F ok AsAA
we BAREA A U AL AR

NPP of before developments

NPP of after developments
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Ak Al Fe o] Hlud He AR
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Figure 5. Comparing NPP before and after developments of Tourist complex
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Figure 6. Comparing NPP before and after developments of Sports facility
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Figure 7. Comparing NPP before and after developments of Minerals extraction
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