Nocturnal Air Temperature Traverses across the City of Jakarta,
Indonesia.
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The Urban Heat Island (UHI) phenomenon was [irst investigated and described by Luke
Howerd in

the 1810=, u|'t|'|-:|ug|'| h= was niot the one to neme the phznnmtnun {Sham, 1590;
Tursilowsti, 2005).

The term ‘urban heat island’ describes built up aress that are hotter than nearby rursl
mress. The

mnnuel mesn sir temperature of & city with 1 million people or more can be 1-3"C warmer
than it

surroundings. In the evening, the dilference can be as high 25 12*C, and is most apparent
when winds

mre wesk. In & cross section disgram, the Dorm o UHI phenomenon is like an island
whereby the

highest tempersture established in the middle and lowest tempersture cccurred within the
surrounding areas (EQfendi, 2007). Urban heat islends cen alfect communities by
increasing

summertime peak energy demand, air conditioning costs, eir pollution and greenhouse gas
EMiSsions,

heat-relsted illness and mortality, and water quality.

Each city's urban heat island varies baszed on the city structure and thus the renge o
temperatures

within the island varies as well. Farks and greenbelts reduce temperstures while the
Central Business

District (CBDY, commercial aress, and avan suburban housing tracts are areas o) warmer
temperatures. Every house, building, and road changes the microclimete sround it,
contributing to the

urban heat islands of] our cities. The situation is becoming more pronocunced with the
increase ol

nnthmp-ngeni: mctivitims thet oocur in urben sress (Shahareddin & Noorezusn, 2010;
Purnomahadi,

1355). In addition, heat island phenomenon depends on the stability and the amount o] hot
wind

velocity (Oke, 15821,

In the near Juture it is expected thet the global rete of urbenizaton will incresse by 70%
ol the

present world urban populstion by 2030 (Arreu & Pena 2013; Anon, 2013). As & result,
urbmnization



has a negetively impact on the environment mainly by the production o pollution, the
modiDication a]

the physical and chemical properties ol the atmosphers, and the covering o the soil
surace. This is

elso & common phenomencon in jakarts, Indonesia nowadays whereby urbanization rate
increases up

to 20.4 % Orom the 1570s cansus {Lubis, 20100 It iz axpected that the population density
o] |akerta

now is abowt E51.52 km2. jakarts urban development has expended to other parts o
Jakarts that is

Bogor, Depok, Tanggeran and Bekasi and known as jabadetabek which accommaodace
mround 23

million people. Based on this Jigure, there[ore, Jakarts is the sivth city in the world with
highest

populstion density. A=z & consequent, more human sctivities take places in the urban sreas
whereby it

will de[Jinitely alter the physical urban environment, especislly urban microclimate. On this
nate,

there[ore, this study sttempts to monitor and analyse temperature dijferences according
ta different

land uses in |akarts, aspecially night tempersmre.

2. Method OO Study

This study was carriad out within the city o |skarts, Indonesis. Thare are seversl mathods
that can

be used in order to study the UHI phenomenon and one o them is temperature traverse
(l=wante,

20081 In this study, two traverses were Jormed across the |akarts ares thet is the north-
south and

emst-west traverses. The north-south traverse was sbout 22 km long started at Ancol.
northern part of

Jakarta right through the jakarts ares and =nd up 2t Gerbang Universitas Indonesis, in the
south sres.

There was 2& stations were crested to measure temperatures o] different land use types
slong this

traverse such 2s built-up area, housing ares, green park, and cpen space and so on.
Meanwhil=, the

mmst-west traverse was about 24 km long and it started st garbang Universivas Budi Mulis in
the =ast

mnd end up &t sswah jembatan Keranjiin the west. There wers 20 stations slong this
traverse o

measure temperstures o] dilferent land us= types.

Temperature measurement was carried out Jor sbout sic months that was started in
October 2011

and =nd up in March 2012. The nocturnal tempearsture messurements were taken st around
21:00 -232:00 hours West Indonesian Time (WIT). Every week two dilferent days were
chosen to carry out the

rmessurament that was working days as well az week-and and public holidays. Dats Orom
these

measurements were then tabulated and analyzed by wsing sxcel program. The results o
this analyze

were then transformed into cross section disgram to create the temperature treverses



moross the

Jakarts mre=. Figure 1 shows the nocturnal temperature measurements Jor the north-south
traverse across the

Jakarts mr=a. This is the mean temperature measurements Jor the sic months percd teken
at might

(21:00 - 22:00 hours WIT). The result showed thet the aversge noctumal tempersture was
mbaut

28.3"C with the Coelficient of Variation of] 2.3. The highest average temperature was
recorded at

sbout 29.0°C ntthtjtrnhut-un mersh bus station snd st the stetion Swizz Hotel. Measnwhils,
while the

lowest sverage temperature o 26.5"C was recorded at the University o Indonesis
Oateway station.

On & manthly basis, the low aversge tempersture of] 27.4"C was calculsted Jor February
2012;

meanwhile the sverage high tempersture of] 25.4"C was observed in October 2011
Further analysis was camried out in determining the average temperature dilferences
mcross the

north-south traverse Dor the sic months period. The result showed that & small tempersture
variation

was observed along the traverse that was con[irmed by the small value of co=lficient o
wariation [1.7].

Month to month tempersture differences slong the traverse displayed & small veristion
except Jor

Merch whereby the temperature dilference i.e. batween the highest and the lowest or the
Urban Heat

Islend Intensity (UHII) was calculated at sbout 2.7°C. The other months displayed =
mioderate LUHI

mcross this traverse. Therelore the sverage UHI Jor the north-sowth traverse was
calculated at around

2.1[C.
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Anothar temperature treverse was carried out that was the sest-west temperature traverse
(Qctober 2011 - March 2012). The result of] the study iz shown in Figure 2. The avarage
mionthly

temperature Jor the traverse wes calculsted st abowt 28.3"C with the value ol coalficient
o] variation

o 1.7. The highast average temperaturs was observed at Taman Kote Pondok station i.e
29.2°C;

mizanwhile the lowest aversge tempersture of 27.6"C was observed at Fly over o) Ciledug
station. On

& monthly basis, the study Oound thet October 2011 was recorded the highest temperaturs
of] 23.5°C

and the lowest temperature of] 27.3"C was recorded in February 2012 Based on this
:Iinding. tharaJors, tha termn persture differencas scross the traverse were small Dor
February 2012 ms compared

with the month o] Ocecber 2011,

During the month o October 2011, the highest tampersture o) 30.5"C was recorded =t
thres

stations i.e. tha Fly over o] Fondok Kopi, Rumah Susun Fondok Kopi and McD Busran;
meanwhile tha

lowast waz recorded st the Universitas Budi Mulis station (27.9C). Thus, the October Urben
Heat

I=land Int=nsity (UHI) was caleulated st sbout 2.7°C. For the other months, UHIls wers
caloulated at

the moderst= to small valuss. ThereJore, the swe rage UHIl Jor the mmst-weast traverss was
caloulated at

about The UHI in &n wurban ares such as in the city of Jakerta is & commen urban climate
phenomenon dus=

o rupid urben di:\ne|n|:|mtnt that causes natural physic:ﬂ environment turn to man-meade
mnvironment The presence ol UHI will d=Jin i'b=|1.|r craste mors thermal discomJort among
urben

dwellers. This is due to the Jact that, in general this phenomenon creates high
temiperature, |azs

humid condition and more palluted sir. In any urban ares, urban design Oectors such as
urben

geometry, street canyon, sky view Jactor and lendscape play an impaortant role in
medilying the urban



