20244 S1=27|M8g| HI|S3| U 712tEle] X883
Proceedings of the Autumn Meeting of KMS, 2024

SEME5/Al/FetRE EARE AT

g

3

5

2
7}

FHds Bl A7l F olARHAE T4t A g@A 84 FoT TS P ot A9
8= A5 Frtetr] A= AEe A 7)so] ot A 4L W2 A9 S TS
T, 7HER A5 0 ARt e B 33t R 3 S BAE EAFTE 2 A s gdR AR E &85t
VY] TFA FFS FASHATE 9], 19 M= 7= 9F 500 m 7 33t oA =
Imagining Spectroradiometer®} 162 H-& 57| 2 30 m 37t A =S 2= Landsat 914 2] A4 45 A&, Q1545
718kl A7t FAAAPAEF(Gross primary productivity, GPP)& 7511 o8 Aoz &85t A3As Y
S5l 224 dlolH Al FLUXNET2015 59 47+ GPP A2 E 4 W42 A5t 1345 BH 9] 20—fold w2}
A% A}, Light Gradient Boosting Machine (LGBM) 2®9] 452 AA 4(r)=0.82, B A& LXHRMSE)=2.35
gC/m*/d= Yetgth. &3 229 Holg Alo® Y H LGBM 2E& A2disty g3t ehad Ul S92 #5A8=
AZT A} 20239% G5 HNA r=0.84 @ RMSE=2.81 gC/m%/d, @5 E r=0.94 D RMSE=1.51 gC/m?/
do] 45S B o|F AFt A= §F 71¥S 9 TaL}E}' Ao A Azt 30 m HF= GPPE FA5HAL, AT
GPP 574 AT= A E FA0A v g4 F4-95S a3 0% BT 4 J5& elsigitt. & A= A7t
VY= GPP AHE Al g oM, J4A D A =29 2|& 20| HERt g4 Y4 BRUEP Y 7|2 E ntdsh:= o
719 A= 7|t Hrt

> rlo

I

ol

fin}

|

°l"' do Py

>,

Key words: &4 &4, FLAMINE, 14 94, 95A%

’

B AplRo ol o2 =2t Ed o]
o} A5 %%HE} (RS-2023-00232066).

r
411
i
N,
=
rfo
i)
N
[>
ok
)
o,
T
R
H1
-
Ay
N,
it
=
i1
>
A2
1o
R
o
o

187



20244 S1=27|M8g| HI|S3| U 712tEle] X883
Proceedings of the Autumn Meeting of KMS, 2024

SN 5/ AR EA S 017 2
g3 718 1% F AT 1-109 oS A 2" Ad

T84, A2, AR

Aeist A AT A

AT EFof A ti7] Foz oitstet ATt HEE A A olof wEkA fj7] Fo] g4 F=7t F716ka it SHAIR,
7] T g4 s A3l HIET 4 sHY ¢ HA FstL Yok o), sigH Bt bi7] Foe= WEH
YRS Folr] diieltt. ofAY uld ti7] Fo g4 FEFE A5 JolA Al ot g F4F

Aol FastH, 79 &4 FoFo| fFY B4 F4FENG AHALs At 2 AT ddFes
A g4 E54F A58 A=, §4 g4 FFE d#shs AR F A F FHe Uetdi= 1
% A4 (Gross Primary Productivity; GPP)S @2ld 71%¥ 714 1-109 S AH-S Afdrstgct. #Eat A18-5}o]
Y= staA71710e AR a7t &) fizo 3 718 @Azl CESM2-LENSE AH8-5to] shEshit
taE "92d 290l ARAAE, A9ARE AHSsA GLASSOIA Algt GPPet A& ¥l s sttt 39717 H2d
9 "’" g5l B 7|8 Y 9] o F Rt 4T 19 A5 tigt A Al B2 FHA o= d5S AL,

0

g2 o 3AdL Adala B 060149 A5 HPOH], S8 otz A4 H /¥t BT )=
%94 e 7HRed HaA Held Bge 0.601449] B8 g sHAT

A
T

I]‘,lo[l

Key words: t7]-ZH &4 &8, g2, $4 &4

188



20244 vr=37| M| HI15e] W 7Ietteliz] X2
Proceedings of the Autumn Meeting of KMS, 2024

SN 5/AI/FESIRE EtASE T 3

832 83t uld S4 GPP H3} 9=

)

A& 9§t F 12} A4H(Gross Primary Production, GPP)-2 S/ A 9] &4 &8} F3S oldfiot= A4 A x=2
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The impact of urbanization on vegetation and climate
on the island of Borneo, Indonesia

Danbi Lee'?, So—Won Park?, Ji—-Hoon Oh? and Jong—Seong Kug?

Division of Environmental Science and Engineering, Pohang University of Science and Technology

?School of Earth and Environmental Sciences, Seoul National University

Indonesia’s capital, Jakarta, is one of the world’s fastest—sinking cities due to extremely high rates of land subsidence
and sea level rise. In May 2019, the Indonesian government announced plans to relocate the capital to East Kalimantan
province on the island of Borneo. The relocation of the capital would accelerate deforestation in one of the world’s
largest tropical rainforest, increasing CO, emissions. However, there is a limited number of studies on the effects of
urbanization on the island of Borneo.

Here, we assess the impacts of urbanization on terrestrial ecosystems and climate on the Borneo island using Community
Earth System Model (CESM2) simulations for the 2025-2034 period. We compared two land cover scenarios for the
island of Borneo: one with an abrupt 20% increase in urban land units in 2025, and another that retains the original
land units.

Simulations revealed that urbanization led to a warmer and drier climate, along with a reduced leaf area index (LAI),
exceeding the direct impact of urbanization. In addition, the decrease in evapotranspiration induced by urbanization
weakens terrestrial moisture recycling in dry periods and further amplifying rainfall reduction. As a result, the dry period
experienced more than 8 times the reduction in rainfall compared to the wet period. Based on the significant positive
correlation between LAI and GPP (gross primary productivity) with dry period rainfall, we suggest that the decrease in
dry period rainfall induced by urbanization contributes to the additional decrease in both LAI and GPP on the island of
Borneo. Therefore, not only the land use change forcing, but also the climate changes induced by these land use changes
reduces vegetation and vegetation productivity. These results indicate that urbanization will likely weaken Borneo’s
role as a carbon sink more than expected. Consequently, these factors should be taken into account in the urbanization

process.
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