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5t INTERNATIONAL SEMINAR
ON SUSTAINABLE URBAN DEVELOPMENT
(5t ISoSUD) 2020

PREFACE

International Seminar on Sustainable Urban Development (ISoSUD) is an International
Seminar held by the Faculty of Landscape Architecture and Environmental Technology,
Universitas Trisakti, Jakarta Indonesia. The 5th ISoSUD in 2020 carried the theme “THE
SUSTAINABLE DEVELOPMENT GOALs: INNOVATIONS IN ENVIRONMENTAL
SUSTAINABILITY FOR BETTER WORLD”. The ISoSUD has been conducted regularly every
3 years since 2008, and this year is very special because eventhough we are all facing a
global pandemic, the enthusiasm of researchers and academics in Indonesia and around the
world to participate is still high so that this seminar could be carried out virtually.

Due to the Covid-19 pandemic condition since early 2020 that does not allow the committee
to gather many people in one place, this year ISoSUD could not be conducted like the four
previous ISoSUD in the auditorium for 1-2 days. Thus the 5t I[SoSUD was held virtually in 1
day, on Wednesday, August 5, 2020, using the zoom meeting facility. Although virtually,
there were 200 participants in the plenary session. The call paper system that has been used
since the first ISoSUD in 2008 succeeded in inviting 150 papers that selected into 100
papers were presented using digital technology via video recording. Those 100 papers were
selected further to be published in IOP Proceedings Indexed by Scopus. As for the papers
that do not pass the selection, they will be published in a national journal.

5th [SoSUD was also special because it involved co-hosting universities consist of eight from
within the country and three from abroad: Universitas Tridinanti Palembang; STT Pekan
Baru; Universitas Fajar, Makasar; IT Del, Sitoulama, Sumatra Utara; Universitas Pasundan,
Bandung; Universitas Negeri Manado; IT PLN, Jakarta; Universitas Pembangunan Jaya;
Institute for Spatial Planning and Environment Research, India; University Putra Malaysia
and University of Baghdad. Besides that, it was supported as well by professional
association lkatan Ahli Teknik Penyehatan Indonesia (IATPI), study program cooperation
body (Badan Kerja Sama Teknik Lingkungan, BAKERMA-TL) and Global Water Partnership
Southeast Asia (GWP-SEA).

The advisory board consists of prominent people in the 5th [SoSUD filed. The advisory board
acts as ambassadors for the 5t [SoSUD. To some extent the quality of the 5t [SoSUD is
approved by the members and academic credentials of its advisory boards.

In the plenary session, there were main speakers who delivered more focused seminar
themes, they were:

Welcoming Speaker:

Prof. Dr. Agus Setyo Budi, M.Sc - Head of Service Institutions of Higher Education 3rd Region,
Jakarta

Keynote speaker:

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY

of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Prof. dr. Ali Ghufron Mukti M.Sc., Ph.D. - Rector of Universitas Trisakti, Jakarta

Invited speakers:

1. Fany Wedahuditama ST, MT, MA - Regional Coordinator of Global Water Partnership
Southeast Asia

2. Prof. Madya Lar. Dr. Suhardi Maulan - Dean of Faculty of Architectural Design of
Universiti Putra Malaysia, Malaysia

3. Prof. Dr. Kareem Hasan Alwan - Centre of Urban Regional Planning University of
Baghdad, Iraq

While during the class presentation session, a presentation from the participants
representing the 5th [SoSUD co-host was carried out. The number of seminar participants
was around 200 people consist of academics, researchers, professionals that are from
universities, government, private sector, industrial practician and other related institutions.
The origin of seminar participants came from New Delhi-India, Baghdad-Iraq, Malaysia,
Japan, USA and several provinces in Indonesia.

There were increasing in number of participants and speakers from various countries every
time the ISoSUD was held. Several papers were co-authored by authors from Indonesia and
other countries.

Hopefully the Covid-19 pandemic will pass soon. The committee hopes that the 6th ISoSUD
in 2023 could be carried out under normal conditions, involving more speakers from
different countries interact each other in the seminar room. In addition, the network for
conducting seminars between several universities in Indonesia and abroad as co-hosts
could also be improved.

Until we meet again in the 6t [SoSUD in 2023.

Jakarta, September, 2020

Chair person
5th International Seminar on Urban and Sustainable Development 2020

Dr. Ir. Diana Irvindiaty Hendrawan, MSi
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Increasing Urban Heat Island area in Jakarta and it’s relation
to land use changes

C D Putra', A Ramadhani? and E Fatimah>"

!'Student in Department of Urban and Regional Planning, Faculty of Landscape
Architecture and Environmental Technology, Universitas Trisakti, Jakarta, Indonesia
2 Lecturer in Department of Urban and Regional Planning, Faculty of Landscape
Architecture and Environmental Technology, Universitas Trisakti, Jakarta, Indonesia

*endrawati@trisakti.ac.id

Abstract. Urban Heat Island (UHI) is a phenomenon that occurs in almost all metropolitan cities in
the world. The UHI phenomenon also occurs in Jakarta, the capital city of Indonesia, a metropolitan
city with an area of 662 km2, 12 million inhabitants, and an average population density of 16,000
per km2. Previous research shows the area of UHI, areas with temperatures> 300, in Jakarta in 1989
reached 84.53 km2 or 0.1 % of the total area. Based on these facts, the aim of this study is to identify
changes in the area of UHI areas from 2008 to 2018 and their relation to land use changes.
Temperature data used in this study are from Landsat satellite images in 2008, 2013 and 2018, while
the land use data used are from National Geospatial Information Agency. Similar to the previous
research, the operational definition of UHI used in this study is that UHI is the area with surface
temperature > 300. The method used is spatial analysis and comparison method. The results showed
that the area of UHI in Jakarta had increased. The areas of UHI Jakarta were 36.5%, 84.7%, and
85.2% of the total areas respectively in 2008, 2013 and 2018. The increases of UHI's area were in
line with the increases of the built areas that respectively 79.2%, 82.9% and 85.2%. Land use for
housing, commercial and services, industry and warehousing and transportation facilities seem to be
more significantly affecting the increases of UHI area rather other land uses.

1. Introduction

Urban Heat Island (UHI) is a closed isotherm which shows a relatively warmer surface area in urban areas
compared to the surrounding rural areas [1]. In parallel with the increasing number of population and the
rapid process of urbanization, Urban Heat Island is increasingly becoming more significant in urban areas
and has an impact on the deteriorating conditions of air quality and the quality of the environment, the higher
use of energy will ultimately affect climate change [2-4].

The UHI phenomenon occurs in almost all major cities [5-7] in the world including DKI Jakarta, state
capital of Indonesia. With a land area of 653 km2, the population of DKI Jakarta reaches around 12 million
and with an average population density of 16,000 people/km? [8]. Research conducted by Tursilowati in
1989 showed that UHI (an area with temperature > 30°C) in DKI Jakarta was detected as large as 84.53
km?2 or around 0.1% of the total area of DKI Jakarta. Other research states that the city also experienced an

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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increase in temperature in several locations from around 289°K - 293°K in 2007 to > 293°K in 2013 [9].
Based on this phenomenon, this study aims to identify the development of UHI area in DKI Jakarta in 2008
- 2018 and to examine the relationship to the changes in land use.

2. Methods

The data used in this research is secondary data. Temperature data are obtained from Landsat Satellite
Image, while land use data are collected from the National Geospatial Information Agency. The analytical
method used in this study is a spatial analysis method using ArcGIS 10.0 software. Stages of data analysis
carried out to map UHI is to calculate and map land surface temperature, determining UHI and non UHI
areas, and analyzing the development of UHI area [10-12].

To determine whether an area is UHI or non-UHI, the maximum limit of normal temperature is utilized
with an average temperature of 30° C [13]. An area is categorized as UHI if the temperature is > 30° C. The
development of UHI area is analyzed by comparing the area of UHI in 2008, 2013 and 2018. Land use
change analysis is done by comparing land use patterns (composition of built and non-built areas) and
calculating the rate of change in each land use. Both results can be compared to descriptively identify the
relationship between UHI and land use changes.

3. Results and discussion

3.1. Urban Heat Islands (UHI) area development in DKI Jakarta from 2008 to 2018
By using the operational definition that UHI is an area with temperature > 30°, the area of UHI also increases
from year to year. In 2008, the UHI area still covered 36.5% of DKI Jakarta’s area or 23,846 ha, while in
2013 it jumped dramatically and cover most of the area (84.7% or 55,340.4). In 2013, almost all cities in
Jakarta are categorized as UHI, so the spread of UHI 2013 — 2018 was no longer as intensive as in 2013-
2018. In 2018, the area of UHI have reached to 61,820.9 ha (93.7% of the total area).

Based on the figure 1, we can see that the direction of UHI distribution starts from the central part of the
city which is the center of city activity and spreaded to any direction. The spread of UHI 2008 — 2013 shows
the tendency of more intensive distribution to the south. However, the expansion of UHI with temperatures
above 34° is expanding in the eastern part of Jakarta from North to South and starting to form spreading
spots in the western part of the city. This condition shows that the temperature in DKI Jakarta in general is
getting higher.

2008 2013 2018
Figure 1. Land surface temperature distribution of DKI Jakarta in 2008, 2013, and 2018 [14-16].
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3.2. DKI Jakarta land use change from 2008 to 2018

As the nation’s capital and the largest metropolitan in Indonesia, the development of Jakarta is highly rapid,
especially related to activities as the Government Center as well as the center of the national economy. As
a consequence, changes in land use in DKI Jakarta are very dynamic which resulting an increasing amount
of developed land. Land use data of 2008, 2013 and 2018 are presented in Table 1.

Table 1. DKI Jakarta’s land use in 2008, 2013 and 2018.

LAND USE AREA BASED ON LAND USE CATEGORY LAND USE CHANGE

2008 2013 2018 2008 - 2013 2013-2018

(ha) (%) (ha) (%) (ha) (%) (ha/year) (halyear)

Government Facility 6109  09% 20133 3.1% 19932  3.0% 280.48 -4.02

Social Facility 28309  43% 44687 6.8% 4517.0  6.9% 327.56 9.66

Transportation Facility 401.0  0.6% 969.4 1.5%  1202.8 1.8% 113.68 46.68

Industry, Warehouses 4857.5 7.4% 54747 84% 58756  9.0% 123.44 80.18

Commercial and Service 43772  6.7%  6479.7 99% 71545 10.9% 420.50 134.96

Housing 38689.1 59.2% 34802.9 53.2% 34968.1 53.5% -777.24 33.04
DEVELOPED LAND 51766.6 79.2% 54208.7 82.9% 55711.2 85.2%

Farm 10638.7 163%  6668.8 10.2% 54435 8.3% -793.98 -245.06

Water 23654  3.6% 17241  2.6% 16023  2.5% -128.26 -24.36

Non-Farm Green Space 592.3 09% 27612  42%  2606.1 4.0% 433.78 -31.02
UNDEVELOPED LAND 13596.4 20.8% 111541 17.1% 96519 14.8%
TOTAL 65363 100% 65363 100% 65363 100%

The total developed area in DKI has dominated land use in 2008 and has continued to increase in 2013 and
2018. The similarity of land use patterns in 2008 — 2018 that the land use is dominated by settlements.
However, settlements tends to decrease although not significantly. This condition seems not in line with the
increasing population of Jakarta. There are at least two answers to this phenomenon. First, residential areas
become more densely populated with or without being followed by smaller building plots, and the second,
regarding to government’s policy to build Apartments. This means that the need of space for settlements for
each population has become smaller, nevertheless, this decrease surely still followed by an increase in
population density.

3.3. Linkage between UHI expansion and land use change
The tendency of UHI expansion and the increasing temperature in DKI Jakarta is estimated to be related to
the increasingly intensive development of land changes. This is also stated by [17] that land use changes
have a strong relationship with air temperature increase, the higher the level of developed land, the higher
the air temperature. The trend of developed area and UHI increase in DKI Jakarta is illustrated in Figure 2.
Although showing a equal increasing trend, the increase of UHI area is much faster than the increase of
developed area. These results indicate that although land use (developed area) has an influence on
temperature increases land use is not the only one that influences or shapes UHIs. As [18] the intensity of
UHI increases in line with the increase of urban area. In addition, the intensity of UHI is also influenced by
economic activity factor in the region, geographical and seasonal characteristics, and population level. This
shows that the intensity of activities and population in a city greatly influences the formation of UHI.
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Figure 2. UHI and developed area changes overyears in 2008, 2013 and 2018.

Jakarta has a high population density of 16,000 residents/ km2 [9]. In addition, Jakarta’s daily economic
activities are also supported by commuter residents who inhabit surrounding cities. These economic
activities which then affect the intensity of land use such as building development in Jakarta, not only
horizontally but also vertically, intensity of land use for commercial and service areas, intensity of land use
for transportation facilities, and so on. As stated by [19], there was a significant correlation between Surface
Urban Heat Island Intensity (SUHII) and population as well as GDP in global cities. Moreover, this study
suggested that the impact of population on SUHII might be stronger in the early stages of urbanization, and
the GDP factor would become a critical factor at a certain development level.

Table 2 shows, the types of land use in developed areas have a more significant effect on UHI compared
to the types of undeveloped areas in 2008, 2013 and 2018. However, if compared between years, it is evident
that the effect all types of land use have contributed to UHI formation. This phenomenon proves that it is
not only land use that affects the area of UHI. It is estimated that the intensity of each land use will increase
along with the population as users and with the increase in the intensity of activities on the land.

Table 2. UHI area based on land use category in 2008, 2013, 2018.

Land Use UHI Area (ha) % Against Land Use
2008 2013 2018 2008 2013 2018
Developed Area
Government Facility 114.27 174991 1836.57 18.7 86.9 92.1
Social Facility 703.06 3502.68 4128.18 24.8 78.4 91.4
Transportation Facility 184.23 919.39 1117.30 45.9 94.8 92.9
Industry and Warehouses 1848.78 5075.83 5497.36 38.1 92.7 93.6
Commercial and Service 1881.61 6399.81 7014.59 43.0 98.8 98.0
Housing 18560.31  34562.20  34714.69 48.0 99.3 99.3
Undeveloped Area

Farm 1397.81 3709.26 4059.55 13.1 55.6 74.6
Water 255.52 495.78 678.02 10.8 28.8 423
Non-Farm Green Area 101.64 2016.84 2301.58 17.2 73.0 88.3
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If we compare between each type of land use in developed land, these results indicate that in general,
residential land use is the most influential one among other uses. Four kinds of land use namely residential,
commercial and service, industry and warehousing and transportation facilities affect the expansion of UHI
more significantly than land use for government facilities and social facilities. Meanwhile, in the group of
undeveloped land use types, non-agricultural green area (cemetery, park, sports field) has more effect on
the increase in temperature than farm land and water.

The results of this study are in parallel with a study conducted by [20]. The results of the study concluded
that "the industrial-commercial areas and the high density residential areas correspond to the highest values
of the land surface temperature, thus contributing to the intensification of the UHI phenomenon, regardless
of the season, while the water bodies and the forests have the lowest values of the land surface temperatures,
also regardless of the season." Similarly, [21] with the Singapore case study also identified that "in the
daytime, the order of surface temperatures in different land uses types are industrial, commercial, airport,
residential, and park respectively. However, during the night time, the order is commercial, residential, park,
industrial, and airport.” The finding of another study also mentions that "the change in pattern of UHI
intensity varies for different cities and seasons" [18].

4. Conclusion

This study examines the phenomenon of urban heat island (UHI) in Jakarta from 2008 to 2018 and its
relation to land use, and some findings can be concluded. First, the UHI phenomenon in Jakarta shows the
expansion and increase in temperature intensity. The area of UHI increased in succession from 36.5% of
the total area in 2008, to 84.7% in 2013 and finally in 2018 it reaches 93.7%. UHI that occurred in 2013
was dominated by UHI with temperature ranges between 30.1-34° C. However, in 2018 it is dominated by
UHI with temperature > 34.10 C. This UHI increase is in parallel with the increase of developed area, from
79.2% of the total area in 2008, to 82.9% in 2013 and 85.2% in 2018.

This study can also prove that the developed land use has more influence on UHI intensity compared to
the undeveloped land use. Among the developed land uses, land use for residential, commercial and service,
industry and warehousing and transportation facilities are identified to affect the UHI expansion more
significantly than land use for government and social facilities. Meanwhile, in the group of types of
undeveloped land use, non-farm green area (cemetery, park, sports field) has more effect on the increase in
temperature than farm land and water. This study is recommended to be continued to further explore other
factors such as population density, building intensity and intensity as well as the type of socioeconomic
activity in each of these land uses.
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Abstract, Urban Heat Biloné (U1} is o phenomenon that ecours in almeost ol matrogol #an citics in
b world. The LRI phosomznon alw ovowrs m Jubasta, the capital city of Tndonesis, n incwopad tan
1y with an arca of 662 km, 12 milbon ishabitaats, mcl aa average populition dcrmicy of 16,000
por ka2, Previous resenrch shows the seca of UHE aseaq with tenperssres > 300, in Jakana m 1929
reached #8355 ko or 0.1 %o of the total arcs. Bssed oo these facts, the aim of diis study 5 10 Kenify
champes (0 the aren of UHL seas from 2008 %0 J0IR and thair slaton o fand wse changes
Temperunine dats used i e study ave fonn Lancdhat sacllite woges i 2008, 2013 gad 2018, while
the lned ues dnta weed are Foe Niticenl Geospatinl Inf Agency. Smilar o the proviom
research, the opaationa] definiton of UHL used 0 thus siudy is thar UNE s the e with surface
torperature > MO, The method used is spatinl analysis and compansos methed. The results showed
that tae arca of UHIm Jakirta d inareased. The areas of U Jakarty were 20.5%, 84.7%, and
£52% of the total areas respactively m 2008, 2013 and 2018 The meresies of UHIS srea were in
line with the inereases of the dadt arcis Tar iespectively 79,206 82.9% and 85.2%. Land use for
heosing, commercial and services, industry and narehousing ard transpodation factlities seem 1o be
ot sgnificandy offocing the mcrzass of UL area mather other lnnd uses,

L Introductinon

Lrban Heat Island (UHI) 8 a closed sotherm which shows a welatively wanner surfzace srea in urban seas
compared 0 e anrtoundmg rueol aress (1] I paralic] with the Increasing number of popubition and the
rpid procssy of urtesnianton, Usten Hesl Islind is inccosingly becoming mors sigoificant in whban acas
and has sty impact on the detersesting conditions of atr quality and the quality of the enviroament, the lugher
wie of energy will ultimately affect clmats chinge [2-4].

The UHI plenomencn ocours & nlmost all major citics [57] in the world inc lxding DKI Jakearte, stute
cupila! of Indeoesia, With a Luxd apea of 653 dml, (e populstion of DRI Jakarta resches srouad 12 milkon
and with an averige population density of 16,000 poale/kny [§]. Research conductad by Tussilowat in
1989 showed that UTHT (an are with tenperature > 3PC) o DK Jakanta was detected as large ax 84.53
kanl oo arcand 0.1 of the total arca of DK Jakarts Ordser rescards states thae the city abso expericreed an

'tiummnmm ey b used ooder e temme of theCrea e Cemmoos Atvibanon 10 lomee. Am fiether dismibuson
OF B SO RS TR TR0 10 the AR ) A Lha LEE o 1 Wi SOunia CRanion aied 0L
Idsbdesd ke bue e b 1P Publislneg L) |
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ncrease in temperatiuee n several locations from around 289°K - 293K in 2007 1o = 293°K in 2003 (%)
Based on this phenomenon, this study aimes to identify the development of UHT area i DX Jukorta in J008
= 2018 and 10 examine the relstwonship w e dunges o had e,

1 Methods

The data used i this reseurch is secondary dat. Temperature dati are obtained from Laedsat Satelliee
lmwge, whle nd use data we sollected from the Naticoal Geogatal Indformation Agency. The aoalytical
menod used in this Stady s a spanal analys s awthod 1sing AreGIS 100 saftware. Stages of data analysis
carned out to map UHI 35 to caleulate and map band serface empersture. deteamining UHE and noa UHI
arvas, and analyzng the developmant of UHEarea [10-12],

To determine whether anarea 23 UHL or nooa-ULLL the maximmim kit of nomal scoyperature s utikzed
with an average fomperaivre of 317 C [13] Anarea i categorzed 28 UHLiMhe enpeniue is > 30° C, The
development of UHI area is analyzed by comparing the arca of UHI in 2008, 2012 and 2018. Land use
change amilysis is done by comparing kand use pattems (compostion of buik and zon-bult arews) and
calculatmyg the rate of clange @ exch lund use. Both results can be compared o descrptively klentify the
rekationship berween UHL and land use changes.

3 Resubts and discussion

S 1. Urban Heot Islande (UHD area devidapment o QR Jakarta from 08 12 200X
By wsmg the operationnl detinition that UHI s anarca with senperatuse = 307, the ares of UHT also increases
from year to year. In 2008, the UHI aren still covered 36.5% of DKI Jakarta's area or 23,846 ha, whilke in
2003 n jumped dramaticolly and cover most of the arca (84,74 or 55,340.4). In 2013, aliwost #l citics in
Jakuma are omegacizad a5 UHL sothe speeadd of UHE 20035 — 2018 was 00 longer as intensive as In 2013~
2008 In 2088, the area of UHThave reached to 61,3209 ha (93, 7% of 1he 1ot area)

Rased on the figure |, we can soe that the direction of UHT distnbotion stirrs fram the cental part of the
ety which s the center of city activity and spreacked 10 any duection, The spreod of U 2008 - 2013 shows
the endency of mote intersive distabution 10 the south. However, e expansion of UHL with temperatures
above 34" 15 expanding i the exstrn part of Jakarte fom North to Seuth and starurg %o foem spreackng
spols inthe weston pari of fie city. This condstion shows that the lemperature in DK Fakarts in peveral is

gettmg higher

2008 012 2018
Figure 1. Land surface temperature dismbuticn of DKL Jalayra m 2008, 2013, and 2008 | 11-16].
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3.2, DRI Jakarta land wure change frowm X008 to 2018
Asx the maton s capital mnd the hirgest mettopolitan m Indonesaa, the development of Fakarta 15 haghly ropsd.
especially selated w0 activitics s the Government Center as well s the center of the national econonry. As
4 consejuence, changes in lmnd use in DKI Jakarta are very dynansic which resulting an creasing amount
of developed land. Land use dam of 2008, 2013 and 2018 are presented in Table 1,

0

Table 1. DK Jakarta's kand wse in 2008, 2013 snd 2018,

LAND USE AREA BASED ON LAND USE CATEGORY LAND USE CHANGE

2008 2003 2018 2008 - 2013 20132018

ha) (%) ey (%) (b (%) (havan  (kavean

Governmeat Facility 8109 0.9% 20153  11% 9932  3.%  2804K A0
Socinl ¥ acility 11309 AV% 44687 6% 4SITO0 6% 32756 966
Transportatisn Facsity 10 06% 9694 1SN 1202%  L¥ 11368 4668
Industry, Warchsuses 43575 TA% 34747 R4% SRTS6 0% 12344 10,18
Commeraanl and Service 43772 6.7% na7e.7 " TI4Ss 1o 42050 1M %
Housing INGSV| SO 3EBOZY  SIZW 3K S3EN, 77724 P304

DEVELOPEDLAND 517666 79.2% S42087 K.L9% 557112 35.2%

Farm 106387 10.3% onos.8  10.2% 544588 ¥ JUL9N 245 00
Water 23654 6% 17241 26% 16023 2% -12826 2436

Non-Farm Green Sgace 3923 0.9% 27012 4% 2o00.l 4% 45578 S
UNDEVELOPED LAND 13304 208% 111541 17.0% %6519 14.8%
10TAL 063363 100% 63363 1M, 65360 L0

The toial developed area in DK has domnated land use in 2008 and has cootinued G merease m 2013 and
1015 The similanty of land use patterns in 2008 - 2018 that the land use s dominated by scttlemeats.
Hoawever, settlements tends to decrease althoegh not signi ficantly. This condition seems not in line with the
nerasing populazon of Jakrtae There aee al least two answers 1o this phenonenoo. Fost, ressdential aneas
become mere dersely populited with or without being followed by smalier builkding plogs. and the second,
regarding to govemment's policy to buald Apartments. This means thit the need of space for settlements for
each population fas become smualler, neverthekess, this decrease surely still followed by an increase in
popalation density,

3.3, Liskage hetween U] expansion and land uve change
The tendency of UHI expansion und the increasing temperature m DX Jakarta s estimated to be related 1o
e mereasmgly mtessive development of lasd chunges. This is abso stated by [17] that hind use changes
Bave a strony relstionship with air lempeaature increase, the higher the bevel ofdeveleped kand, the higher
e air semperature. The trend of developed arca and UHI increase in DK Jokarta is iltustrated in Figure 2.
Although showing a equal increasing trend, the mcrease of UHI area is much faster than the increase of
developad arca. These results indicate that although land use (devedoped area) has an influence on
wmperature increases land use is not the only one that influences or shapes UHIs. As [18] the istensity of
URIincreases in line with the increase of urban area, Inaddition, the intensaty of UHI & aso influenced by
economic pctivity factor in the region, gecgraphical and seasonal characiznistics, and population level. This
shows $iat the intersity of activities and population in a city greatly influences the formation of UL,
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Figure 2. UH! and developed area changzs overyears m 2008, 2013 and 2018,

Jakorta has o high population dmaty of 16000 remdeats’ ka2 [9]. In oddition, Jakorta's doily cconomic
activilles are also supported by commmuter resdems who inhaldr surounding cities. These ecmaomic
activeties which then affect the miensuy of land use such as building development in Jakenta, not oaly
horzzomtally but also vertically. intensity of kind use for commercial and service areas, miensity of kand use
for transportation tacilitics, snd so on. As stated by [ 19], thore was a significant correlation between Surface
Urban Heat Island Imensity (SUHEB) and populion xs well as GO in global cities. Morcover, this stody
suggested that the impact of populition or SUHH might be stronger i the early stuges of urbmization, and
the GNP faetor would Become a critical fiactar at a certain development level

Tabk 2 shows, the types of aad use indeveloped arcas have & more significanteffect on UHI compared
10 the types of undeveloped areas in 2008, 2013 and 2018, However, if compared between years, it is evident
that the effect all types of lond use have contrsbated to UHI formation. This phenomenon proves that it is
not only lasd use that affects the area of UHL It &5 estiouted that the intessity of cach land use will increase
aloeg with the population as users and wits the mereasc in the iteasity of activitees on the land.

Table 2. UHI area based o land use category m 2008, 2013, 2018,

Lund Lse UMl Area (hs) % Agunstland Use
2008 2013 018 2008 2013 2018
Developed Aren
Gavernment Facilicy 11327 174081 183657 157 809 921
Social Fadbity N5 6 ASNZAE 412808 4 T4 914
Tramsporintion Faeility 1%4.2) 01930 111730 459 9% 029
ludastry aomd Wurchoswes 184878 507583 549736 L8 | 207 RRNS
Commercinl and Service 188161 A3908]  TOI450 410 958 980
Hoasing 1846031 MR A 341460 80 0o s 093
Uadeveloped Arce

Farm 139781 3700.26 405935 11 356 746
Wter M58 488 ATRI0 1068 28 423

Noo-Farm Green Area 101, 2015684 2161 58 172 710 A83
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If we compare between each type of land use = developed land, these resuks indicate that in gencral,
resadertind land s 15 the most mfloenizal one amsong other uses. Four kinds of bind use namely residential,
commercial and seevice, mndustry and warchousing and transportation facilities affect the expansion of UHIL
more significantly than knd wse for govemment faclities and social facditics. Mcanwhile, in the group of
endeveioped land use types, non-agnoaltural green area (cemetery, park, spons field) has moee effect on
Sielciease in emperatuee than tam lnd and water,

The results of this study are i paralle]l with a study conducted by [20]. The results of the study concluded
#unt "the industrial.commercial areas andd the high density residentinl arces cornespond to 1he highest values
of the land surfice temperature, thus cortnbulmg 1o the intensification of the UHI phenomenot, regardless
of the sesson, while the water bodes and the Sorests have the lowest values of the Land surface temperafuses,
also regardless of the seasom ™ Similarly, [21] with the Singapore case study also identified that "in the
davtime, the arder of surface tempemares in different land uses types are indestrial, commercial, sirport,
resadensial, and park respectively. However, daring the night time, the order is conmmercal, residestial, pork,
ndustrial, and aippoet " The finding of another study also mentioas that "the change in pattem of UHI
mteasity vanes for different citics and semsons" [18]

4 Condusion

This study examines e phenomenon of wrben beat island (UHT) in Jakana from 2008 (o 2008 ad its
relation to land use. and some findings can be concluded. First, the UHI phenomenon in Jakarta shows the
expmsion and increase in femperature intensity. The area of UVHI increased in succession from 36.5% of
e sotal arca in 2008, to 84.7% in 2013 sod fimally in 2018 5t reaches 93.7°6 UHI that occumred in 2013
was dominated by UHI with temperature ranges between 30.1-34" C. However, in 2018 it is dommaoted by
UHIwith temperature > 34,10 C. This UHI merease is in paralict with the increase of developed area, from
79.2% of the total arca in 2008, to 82,9%% in 2013 and 85.2% in 2018,

This study can also prove that the developed land use has more infloence on UHI intensity compared to
S undeveloped bind ise. Amosg the developod land uses, land wse Tor residentin], commmencial and service,
ndustry and warchousing and ransporation faclnies ane wentified W affear the UHI expansion mone
sgnificantly than land wse for government and social facilitiecs. Meanwhile, in the group of types of
wndeveloped land use, non-farm green area (cometery, park. sports field) bas more effect on the increase in
sempemture than farm land and water, This study s recommendad 1o be coptinued %0 further explore other
factors such as population densaty, bualding intensity and mtensity as well as the type of seaceconomic
activity in each of these hand uses.
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Show original

o Anindita Ramadhani <anindita@trisakti.ac.id> © Jul8 2020, 11:42PM  f¢ €}

Greetings Mr/Mrs DB FALTL,

Regarding the full paper that you have submitted for translation for the 5th 1ISoSUD 2020
isosud faltl trisakti_ac id =+

So we say:

- Full paper English translation results are attached

- Please check and adjust technical terms related to your field of expertise before final submission

- Please include the author's email correspondence with the Trisakti affiliate ( email@frisakti ac id ), each paper only includes 1 email correspondence author
- The deadline for submitting full papers according to the template is 15 July 2020

- Full paper according to the template is sent via email to anindita@trisakti ac id

- paper for IOP conference series: mandatory 6 pages

- paper for journals: 10 to 15 pages

- attached paper template

Thank you for your attention, ladies and gentlemen

He

greetings -
Publication team >
5th ISOSUD 2020



Q_ isosud X 3 onciver @ @ i b= @
“ B O W B 0 & B D : 9ofdt < > gEmE-~ B
full paper Chandra (full paper Chandra) inbex = I8 B
Endrawati Fatimah <endrawati@trisakti.ac.id> & Jul4, 2020, 150 PM “ : e

to anindita «
@ Indc from: Endrawati Fatimah <endrawati@trisakti.ac.id> =
Shot isig s . : . b
to:  anindita@trisakti.ac.id
attached yi date:  Jul 4, 2020, 11:50 PM
subject:  full paper Chandra
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Support Isosud <support.isosud@trisakti.ac.id>
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Dengan hormat,

Terima kasih atas partisipasi Bapak/Ibu pada seminar virtual 5th 1SoSUD 2020
Mohon maaf atas keterlambatan pengiriman sertifikat dan berikut terlampir sertifikat 5th ISoSUD 2020

Terima kasih disampaikan

Yours sincerely,

on behalf
Committee of The 5th 1ISoSUD 2020
The 5th International Seminar on Sustainable Urban Development 2020
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