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A& 9§t F 12} A4H(Gross Primary Production, GPP)-2 S/ A 9] &4 &8} F3S oldfiot= A4 A x=2
Z-8Hrh A AT 29 84 GPPE F4517] sl thgFet A7 Al 2" 2d(Earth System Model, ESM) o] 7HE = ¢l U,
ZF 29 7F XY 97 A AHE 4+ e 58 2 A5 719 eyl diFEH )lvk B dFolA= 9Ed 71T
AR R B0 AL 7S H4E E8oty, B0 A4 v 84 GPP 9= 7S AR 20004 3
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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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