The relationship between land use changes and the urban heat island phenomenon in
Jakarta, Indonesia
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The impect o] changes in land use on the UHI
phenomenon is very signillicant in Jakarts City, especially
at the Kemeyoran and Pondok Betung station. Kemeyoran
station is locsted in the downtown sres, mesnwhils
Pondok B=tung station is located in suburban ares. Thet is
& land use change Orom naturelly developed land, which
do=s not just happen in the Central Business District

(CBD] but also in suburban arees outside the city. Also,
temperature rise occurs not only in the CE0 but alsa in

the periphery of |akars City.

. Wericus things to do are developing the

@05, grean technology, white building, and the
procurement of] the water body or shower around house or
mreas,

ACENOWLEDGMENTS

The suthor would like to thank Frol. Deta” Dr.

Sheheruddin Ahmad (Lecturer of] Universiti Kebangsaan
Mel=ysial Dor his guidance in the implementation of] this
resmmrch, sz well sz the Government o] South Sulswesi

or the [inencial assistance given Jor JQunding this rese=arch.

Report generated by smallz=otools.com




Plagiarism Scan Report

Aaport Ganrated Date 07 Feb, 2018
Plagiarism Status 100% Unigue
Total Words 557
Total Chearackers 5835

Any lgnore Ur| Used

Content Checked For Plagiarism:

The increese in population has impacted the

development of] the city. It results in an increase o
enthropogenic activities, that also means an increase in

tha number of] buildings, a5 well as the length of] the
rosdl, 2.

Anthropogenic activities could impact directly or

indirectly on climate change3 4. The phenomenon of

climate change especizlly the UHI phenomenon is already

= case that requires serious sttention, as it can have an
impact that inconweniences the communityS.

Some results of] the study conductad in jakarts city

showed that thers sre differences in the maximum
temperatures, and achieved & minimum o 1-3°C

differences between |akarta City (urban! and Bogor

(rural! Since the occurrence of] rapid urbanization in 1531,
|akarts City now consists of] varous buildings that include=
settlements, oficas, and industrial buildings. ThereJore,
surely the increase o land development area in jakarts City
resuleed in the increase of] retained heat by buildings and the
other objects, and the reduction of radiative heat emission at
night- In addition, the elfect can result in & sheltering e[fect
which reduces heat loss convection Jrom the sursce snd the
mir nesr tha surlace, causing an increaze UH|l phanomencon in
|akarts City. Based on the dascription, this papar sttempts to
study and analyze the relationship between the increas= in
land area development and the development of UHI
phenomenon in [akarta City This study wses temperature deta Jrom 1581 to 2010
end Leandsat satellit= imagery o Dour (4) areas nemely
1380, 1550, 2000, and 2010. The analysis of the land uze
change is provided by the Geographic InJormation

Systemn [GIS] software R Mapper and Map InJo

FraQesional B.5 SCP. Howewver, the relevance between
changes in land use patterns with increasing temperaturs

iz counted uszing Excel program.

GIS is the dats or as=socisted inJormation, with geolocated (spatial coordinates o] the
emrth's sursce]. The



irst is the Canadian 8IS (1580), & computer device used

to input, store, edit, analyze and produce an output
containing the inJormaetion10.

The study ares includes |akarta City and the

surrounding mress. |akarts is the capital o Indonesia that
consists o sn sres o] sbout 65 152 km2 and is st s height
of] about eight meters above sea level | Itis located in the
north ol Java Island, bordering the City o Bogor in the
south, whil= to the =ast lies West |ave and Banten to the
west. Map of the study ares is taken Orom the terrain map
of] Indonesia (RBI) 2005 because the latest RBI map is
preduced in 2003. In addition, changes in land use Orom
2005 wp to now are not significant. There[Jore, the map is
best to use ms the basis Jor creating & location map o the
study. Map locations are shown in Figure 1 to 607,55 km32 (85.81%) in 1350. ADter that, it
reschad

E91.75km2 (37.2%) in 2000, and it grew to E2E 24km3
(37.8%) in 2010. The results showed the largely

increasing acremge in |akarta City especially starting Qrom
1980 to 1330, with » progress of] over 100% Orom 42.03%
ol] the tors| land sres, snd 86 81% in 1990 incress= in lsnd
development due to housing constructions, industries and
paved streets in the years betwesn 1380 and 1550. This
resultad in the accurrence of] & signilicant tempersture rize
in jakarts City The results showed that changes in land use of]
Jakarta City over time were signiicant, based on Land sat
TH imagery treatment in 1380, 1550, 2000, mnd 2010 in
Figure 2_Additionally, the land use of] aach ares is
described in Table 1.

Based on Figure 2, it is known that the land use

changes in Jakarta City are very signilicant. Land use
changes are the most noticesble in the incressed screage
of] devaloprment Orom time to time. Starting in 1920, the
land was awskened Jor 254.85 km2 (42.03%), increased At the same time, rapid increase
in temperature

pocurred in |skarta. ThereJore, the resules showed =

highly signilicant correlation between increasing acreage
with an increasing temperature in the ares. That spplies at
both stations namely Kemayoran and Fondok Betung
seations with the correlation o esch o] B* = 0.7187 mnd R
3 = 7315 (Figure 3). According to the study in Bandung,
Bogor and Morth Cianjur, the results o this study Jound
that the more the land awakened, the bigger the increase
in high temperatures The results of] this study can show the extent o
population growth in Jakarts City. The impact o]

increased anthropogenic activities, Qurther acceleratad
development speed such as housing, industry, public
aeilitiez, and paved roads. It is tangible that repid

increaszed in land use change Jrom naturally developad
mres. &z 8 result, heat is trapped in urban areas, and 2n increass UH| phenemenon ocours
in Jakarts City.



The magnitude of the velocity incress= UHI
phenomenan in |akarta City should get serious attention
rom the government, private, and community. The
governmant should make & varisty of] policies that can
reduce the velocity increase UHI phenomenon in the
region, including policies regarding the addition and
rejection damage o] green open space (G0S). Currently,
|skarts City was slmast Jull of] buildings, theraJors it can
be replaced with good management of] the park by
planting gresnery and providing shower in the home page
or post. This could increase the humidity which can
raduce the [stent heat in the sres. Furthermaore, the
buildings can alzo be constructed using white and green
technologies such as: roa[] garden, green wall, and green
roo[l. The white building has been developed in Yunani,
meanwhile many green technologies developed in China
and Soul, South Kores. White building can incresse the
albedo acceptance of] sunlight. Meanwhile, green
technology can increase humidity in urban areas.
ThereJore, all these things can reduce the velocity of
rizing temperstures in urban sress, espacislly in |skarts

City.
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