What is occurring in tropical large cities in developing countries
Population increase causes horizontal urban expansion, reducing surrounding greenery and increasing risk of floods.
Mass transportation is poor and traffic jams are caused by rapidly increasing vehicles, especially motor bicycles.
Higher incomes boosts the consumption of electricity. A/C isinstalled in houses without thermal design.
Houses with shorter service lives consume materials causing destruction of forests and consumption of fossil fuels.
Solutions can be sought through invention and socialization of images of new utopia, before inflation of fossil fuels’
price. Tropical traditional houses that have coexisted with nature offer many suggestions for future, through their

design and usage of materials.

1. Analysis of satelliteimages to grasp existing conditions

(1) Identification of houses supportsfield survey activities

Bandung: IKONOS(1m), Cirebon and Malang:Quick Bird 0.6m)

Analysis of 4 bandsidentifies
area of canopy of trees,
covering 11 % of total area.

Initial form of houses

Town planning in 1970s
(Sarijadi complex in Bandung)

Extended houses

(2) ALOS (2.5m): Acquisition of DEM from stereo pair image
- ldentification of Low wet coastal zone and slope area.

Tain 4 {hp el parameien S mar by

Aria J'n-;gﬂus-& Fai§ ifai ebsy -\".h.rlfxiul-lqlwfpﬂs In:-;:ﬂ'rpl:g:':" if More daa|ed DEM Wmobtanw from
Ghis i 3 ] 3 satelliteimages (left) than that from

geographical map1:25,000 (right).

bld

stereo

g * e TEE =T T

0 -ﬁ ! i:-' Satellite DAICH!”

Poivs Y o
i ; Vo, 4 . Analysisof stereo pair images
@ - %t T takenfrom different angles

| } 7 '_ﬁ 54_ s provides 7.5m DEM with 1Im

o 2W AL ' resolution of altitude,

o Difference between 2 DEM = i .
: R = g e o corresponding to the height of
_ ] roofs, green canopies and
Fig. 3 Comparison of DEM from PRISM vacant land.

& GeographicalMap 1:25 000

4 storeyed

Fig. 2 The obtained DEM data for Ban dung



2. Field Survey of Life

Under supervision of the Research Center for Human Settlements Ministry of Public Works, a questionnaire survey
was performed of 900 sample households from 13 planned housing complexesin 7 Indonesian Cities. Most were
masonry houses made by greatly expanding the original houses. Domestic consumption of energy and of fuels for
transportation and usage of building materials were monitored. Building material factories were also surveyed to
identify the life cycle emission of each material occurring outside of the complexes. The length of life of houses was
c.a. 15 years, to calculate annual emission through building materials compared to that of domestic energy and

vehiclefuels. Table: Hous | od
. able: Housing complexes survey
BANCECHT M : R A.Bandung city Sarijadi Complex (public)
e Antapani Complex (public)
HALAND o Cliigemp | PYSLIPPRNES B.Cirebon city Hardjamukti Complex (public)
e GANDIAR CERE FALAL Gulia Sunyaragi Permai Complex (private)
L L C.Semarang city Banyumanik complex (public)
MALATEIA Peramongan Indah complex (private)
o D.Malang city Sawojgiar complex (public)
n - Mavk H E.Mataram city Seweta | ndah complex(public)
e & X ' Bakudan Permai (private)
pf i 23 F.Makassar city Banakukan complex(public)
Ak bl T £ _ o Bumi Tamdanrea Permai_complex(private)
- G.Banjarmasincity Buruntungcomplex(public)
S 800 ko complex(private)
AT miles AUSTRALIA

Fig: Cities surveyed
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In spite of amonetary crisis(1997), constantly increasing, doubling every 10 years
Contribution of electricity islarge. It ishighly dependent onincome according to the survey finding.

In thisresearch, evaluation is not confined to“housing” sector, but also include the indirect emissions that
are classified in other sectorsin this graph.

Table: Total annual emission of household k /'Y ear/Household
A . cities Samples | Domestic Transportation B. material Tota
Table: Emission coefficient used P i
. Bandung 200 2,390 1,455 108 3,868
Electricity:0.684KgCO, kWh
Diesdl generators are popular in local cities.) Cirebon 200 1,801 751 76 2,708
Kerosene 1 liter emits kgCO, M akassar 100 2.262 821 75 3,159
Weight0 8136Kg/L Carbon weight - -
Banjarmasin 100 2,120 1,322 81 3,502
City gas m3 emits kg-CG,
. . Semarang 100 1976 1,002 72 3,199
Weight0 677Kg/m3 Carbon weight
LPG  Kgemits kg CO, Mataram 100 1,870 1,223 99 3,192
Carbon weight0.818kg/L Malang 100 2,087 1,179 85 3,350

One average household emits 3-4 tonsof CO, inone year.

National total emission is 200 million tons per year, therefore one ton per person per year, and the survey result is comparative to
this. The survey targets are urban planned housing areas, and the average emission per year is probably relatively larger than
national average of whole housesincluding rural settlements.



3. Planning alter native futures

With the participation of Indonesian architects and city planners, alternative plans were elaborated for two actual
districtsin Bandung and Cirebon cities, considering the “emission”, instead of usual “cost”. Before starting the design,
aworkshop was held in Bandung (March 2006) in order to discussthe basic concepts, including the understanding of
system boundary, saving energy and electricity, LCE (life cycle emission) of building materials and carbon stock effect,
evaluation of greenery (absorption of CO2 and exterior heat), natural ventilation, and transportation trip of vehicles.
Several new solar cells, building greenery, high-rise building and low house combination, etc. were proposed.

Elaborated alternative plans were presented in the form of three dimensional data, with explanations of concepts and
reduction of CO2 emission, at the workshop, held with invited non-engineer resource persons and citizens in the target
areas (March 2007).

Alternative 1: Increased garden
provided by maisonnette house

Alternative 2: Planting atreein every
hous€ s courtyard

Alternative 3: Carbon stock in fire-proof timber houses

Bisa dibangun




Alternative 4,5,6:Creation of greenery by apartment Alternative 7: Greenery on roofs and walls of apartment

Alternative 8: Artificial land, with greenery on top
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is now studied through forestry researches.
Carbon stock isrelated to the amount of timber as a building maerial.

The evaluation of a housing complex still does not reflect its location of in an overall city, therefore the whole city is not evaluated.
In the next step, evaluation of thetotal city must be done by comparing new town development in the fringe of city vs. urban
renewal in theinner city area.
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