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ABSTRACT

	 Inter-scalar	 is	 a	 proposal	which	aim	 is	 to	 preserve,	 purify	 and	provide	Kali	Bahru	
Kampung,	 but	 also	 its	 surrounding	 area	 and	 a	 large	 part	 of	 the	 city	 of	 Semarang.	 This	
neighbourhood is confronted to a lot of crises related to its localisation close to the Java 
Sea,	its	geology	and	its	climate.	The	city	is	facing	a	rapid	growth	in	population	and	activities	
increasing	the	pressure	on	its	infrastructures	and	the	environment.	Four	elements	present	in	
the	area	were	targeted	as	opportunities	or	resources	to	be	exploited:	coconuts,	water,	waste	
and	bamboo.	These	constitute	 the	heart	of	 this	proposal	being	 in	each	 intervention	once	
they	have	been	transformed	through	cooperatives.
 
	 At	the	city	scale,	the	proposed	interventions	aim	to	improve	some	of	the	city’s	major	
flows:	transports,	water	and	the	link	between	the	old	city	and	the	current	port.	Ultimately,	
they	will	increase	the	vegetation	cover,	create	quality	pedestrian	and	bike	spaces,	reduce	
the	amount	of	waste	throughout	the	city,	 improve	the	supply	of	public	transport,	enhance	
historic	spaces	of	Semarang	and	create	various	opportunities.

	 At	 the	 scale	 of	 the	 neighbourhood,	 the	 interventions	 are	mainly	 gathered	 around	
the	crossings	of	the	large	flows	that	surround	the	kampung.	Their	purposes	are	to	provide	
economic	 opportunities	 for	 the	 inhabitants,	 improve	water	management	 on	 the	 site,	 rise	
awareness	about	the	best	practises,	provide	construction	systems	and	methods	which	could	
be	taught	and	exported	to	other	kampungs,	 link	better	the	other	neighbourhoods	and	the	
city,	 increase	 the	 vegetation	 cover,	 raise	density	of	 the	 sector	and	create	a	 cleaner	and	
resilient	environment.
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	 Inter-Scalar	 is	 a	 proposal	 that	 seeks	 to	 preserve,	 purify	 and	 provide	 the	 city	 of	
Semarang	 and	 its	 people.	 This	 is	 made	 possible	 grace	 as	 a	 holistic	 approach	 through	
interventions	at	different	scales.	These	 interventions	all	share	a	common	DNA	consisting	
of	four	elements	that	are	bamboo,	coconut,	water	and	waste.	These	resources	have	been	
chosen	because	of	their	abundance	in	the	region,	their	low	cost	and	their	potential	once	they	
have	been	transformed	through	cooperatives	to	be	used	in	all	the	interventions.

DESCRIPTION	OF	THE	PROJECT

	 At	the	city	scale,	the	proposed	interventions	aim	to	improve	certain	flows	in	the	city	
as	transports,	water	and	the	link	between	the	port	and	the	old	city.

PURIFY

PROVID EPRESER VE

    PURIFY

PRESERVE PROVIDE

Development plan for Semarang city
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T2
U1

U2



7

	 In	 terms	of	 transport,	a	 tram-train	could	be	set	up	along	a	section	of	 the	National	
Highway	1	and	some	of	the	main	streets	that	cross	the	city	center.	Such	an	infrastructure	
could	 become	 an	 opportunity	 to	 reconfigure	 the	 urban	 space	 to	 give	 more	 spaces	 to	
pedestrians	and	cyclists,	 increase	the	presence	of	vegetation	in	the	city	and	promote	the	
infiltration	of	rainwater.	The	cross-beams	holding	the	rails	could	also	be	made	of	recycled	
plastic.	Also,	each	 train	station	could	also	house	one	or	more	other	 functions	 that	would	
benefit	the	surrounding	area.	The	existing	bus	network	could	be	reconfigured	to	work	better	
together	with	the	new	mode	in	place.

Section tram for the city center Section on dirt berm Section on pillards

	 In	terms	of	water,	the	proposed	interventions	take	two	forms.	The	first	is	the	revitalization	
of	the	Kali	Semarang	River.	It	would	be	possible	to	replace	the	concrete	walls,	which	serve	as	
banks	by	small	slopes	that	could	be	retained	by	coconut	fibres	geotextiles,	while	the	planted	
vegetation	could	take	over.	This	vegetation	not	only	holds	the	soil,	but	it	could	also	be	used	
to	clean	the	river	water.	Walks	or	linear	parks	could	be	built	on	these	banks	depending	on	
the	 space	 available.	Coconut	 trees	 or	 other	 trees	 could	 provide	 enough	 shade	 to	make	
these	walks	pleasant.	New	grids	made	of	plastic	could	be	installed	in	the	river	to	increase	
the	amount	of	waste	retained	and	then	pick	them	up.	The	second	intervention	concerning	
water	is	about	the	upgrading	of	the	Kali	Bahru	Canal	by	its	integration	with	a	promenade	
that	would	make	the	link	between	the	port	and	the	old	city.	This	walk	would	pass	through	
one	of	the	two	tram-train	stations	that	would	serve	the	Kampung	Kali	Bahru.	In	addition	to	
using	the	same	vegetation	strategies	for	the	banks,	this	canal	could	become	a	place	where	
aquaculture	and	urban	wind	turbines	could	be	found,	integrated	into	an	educational	pathway	
aimed	at	raising	awareness	of	people	to	the	use	of	bamboo	and	plastic	as	building	materials,	
good	environmental	and	recycling	practices,	and	the	creation	of	quality	spaces	and	food	that	
can	then	be	sold	or	processed.

Revitalization	of	Kali	Semarang	river
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	 At	the	neighbourhood	level,	many	of	the	proposed	interventions	are	grafted	around	
the	intersections	of	flows.	

	 At	the	intersection	of	the	Kali	Semarang	River	and	National	Highway	1,	a	tram-train	
station	could	be	paired	with	a	plastic	cooperative.

Intersection	of	the	Kali	Semarang	River	and	National	Highway	1

Development	plan	for	Kali	Bahru	kampung
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	 	On	the	one	hand,	the	tram-train	could	serve	as	an	alternative	mode	of	collection,	as	
passengers	could	put	their	plastic	waste	in	a	compartment	dedicated	to	this	purpose,	which	
could	easily	be	changed	upon	arrival	at	this	station.	On	the	other	hand,	the	coop	would	make	
possible	to	convert	plastic	waste	into	rope,	bricks,	paving	stones,	square	fixation,	waste	grids	
and	railway	crossings	by	processes	that	require	neither	machinery	nor	hand	skilled	labour.	
Water	recovery	tanks	could	also	be	manufactured	with	better	quality	plastic	but	by	injection	
methods.	This	transformation	should	therefore	take	place	in	an	equipped	place	accordingly.	
These	various	products	could	then	be	sold	or	exchanged	for	other	plastic	waste,	in	addition	
to	 being	 used	 to	 implement	 the	 various	 interventions.	To	 ensure	 the	 accessibility	 of	 the	
station,	a	bridge	of	bamboo	could	be	built	over	 the	Semarang	River	 for	pedestrians	and	
cyclists.	Smokehouses	close	to	this	intersection	would	need	to	be	rebuilt	to	provide	a	better	
environment	 for	 employees	and	 reduce	 smoke	 from	chimneys.	To	do	 this,	 new	 types	of	
ovens	could	replace	the	traditional	smoking	method	while	retaining	the	coconut	as	a	source	
of	smoke.	Once	burned,	these	coconuts	could	be	used	to	create	activated	carbon,	which	is	a	
way	to	purify	water.	The	heat	generated	during	the	process	could	be	used	to	boil	water	and	
make	it	drinkable,	simply	by	passing	pipes	through	the	ovens.

A1    Plastic coop A2    Smokehouses coop

A1    Plastic coop (train stop) A2    Smokehouses coop
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	 At	the	intersection	of	the	Kali	Bahru	Canal	and	National	Highway	1,	a	second	tram-
train	 station	would	 not	 only	 serve	 the	 area	 but	 also	 the	 port.	A	 traditional	market	would	
be	 the	 ideal	 complement	 to	 this	 station	 given	 the	 absence	 of	 one	 nearby.	The	 heritage	
building	at	this	 intersection	would	be	perfect	to	be	converted	into	a	bamboo	and	coconut	
cooperative.	Coconuts	and	pieces	of	bamboo	could	be	processed	to	make	assemblies	for	
the	 implementation	 of	 interventions.	 These	 could	 eventually	 be	 sold.	 Sawdust	 residues	
could	be	used	for	the	use	of	dry	toilets	using	a	recycled	plastic	tank.	Following	their	use	the	
residues	could	serve	as	compost	for	plantations.	This	cooperative	would	have	a	center	for	
continuing	education,	a	primary	school	and	an	educational	center.	Vacant	lots	adjacent	to	
this	building	could	be	converted	into	2	new	RTs	(neighbourhood	units	of	about	40	houses),	
separated	by	coconut	and	bamboo	plantations.	

A4				Bamboo	coop Development plan of the canal

Intersection	of	the	Kali	Bahru	canal	and	National	Highway	1
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	 The	new	houses	built	 there	could	be	built	using	 locally	made	materials	 in	the	new	
cooperatives	as	all	the	other	buildings	in	the	proposal.

Plastic brick Bamboo trussPlastic mounting bracket Plastic rope

Woven bamboo panel Coconut	weaving Tanks and actived 
carbon	filter

Assembly system

Easy bulding system
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	 Finally,	it	is	also	important	to	consolidate	the	existing	buildings	by	targeting	the	large	
number	of	vacant	lots	and	homes.	These	could	serve	as	a	site	for	the	construction	of	new	
homes	and	multifunctional	public	spaces.	

A7    Multifunctionnal public space A6    Use of vacants lands

	 Each	RT	should	minimally	have	one	of	those	spaces	that	have	multiple	functions.	In	
addition	to	being	a	public	space	with	vegetation,	these	places	could	serve	as	a	meeting	point	
and	temporary	refuge	in	case	of	disaster,	and	also	a	collection	point	for	plastic	and	a	water	
point.	Indeed	these	buildings	could	harvest	rainwater	with	a	large	roof	that	would	capture	
a	significant	amount	of	water,	but	could	also	provide	shade.	In	some	cases,	these	spaces	
could	become	bus	stops.

Center	of	Kali	Bahru	kampung
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	 Some	 roads	 should	 also	 be	 rebuilt	 according	 to	 a	 system	 allowing	 the	 infiltration	
of	waters,	 transforming	 these	streets	 into	giant	ditches	 for	water	management.	Recycled	
plastic	pavers	could	replace	conventional	paving.

T3				Infiltrating	road
U1				Revitalization	of	Kali	Semarang	river

A7    Section of the multifunctionnal public space

A7				Section	of	the	multifunctionnal	public	space	during	flood
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EVOLUTION	PANNEL
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FINAL	PANNEL
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TECHNICAL	FEASABILITY	OF	THE	INNOVATIONS
SUMMARY

Revitalization of the river tanks

Using of the canal

Reinfiltration	of	water	tables

Rain	water	purification

Reduction	of	wastewater

Smoke	fish

Use of the bamboo

Reuse of the plactic

Coco	biodegradable	geotextiles

Aquaculture

Infiltrating	trench	under	road

Coconut	actived	carbon	filter

Dry composting toilets

The Chorkor oven

Construction

Durable rope

Plastic bricks
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-	Translation	of	an	extract	from	documents	about	control	erosion	of	watercourses	:

Ministère	du	Développement	durable,	de	l’Environnement	et	de	la	Lutte	contre	les	changements	
climatiques	du	Québec.	«	Guide	de	gestion	des	eaux	pluviales	:	stratégies	d’aménagement,	
principe	de	conception	et	pratique	de	gestion	optimales	pour	les	réseaux	de	drainage	en	milieu	
urbain.	»	Chapitre	9	«	Contrôle	de	l’érosion	des	cours	d’eau	».	Document	PDF.	14	Mars	2014.

REVITALIZATION	OF	THE	RIVER	TANKS
Coco	biodegradable	geotextiles

«	The	physical	forms	and	characteristics	of	a	natural	watercourse	are	the	result	of	a	balance	
between	water	and	sediment	transport	capacities	and	hydrological	and	sedimentary	inputs.

A	stream	with	its	overflow	plains	system	is	in	equilibrium	when	the	physical	characteristics,	
coupled	with	the	slope	and	the	flow,	make	it	possible	to	offer	the	speeds	required	for	the	
transport of the sediments and the storage of the sedimentary charges generated by the 
basin	slope.

Changes	in	this	balance	can	be	induced	by	climatic,	hydrological	or	geological	events;	They	
may	also	be	 the	 result	of	human	 intervention	such	as	damming,	diversion	of	part	of	 the	
flows,	mining	or	urbanization	of	the	watershed.	»

-	Translation	of	an	extract	from	documents	about	control	erosion	of	watercourses	tanks	:

Agriculture	et	Agroalimentaire	Canada	(AAC)	et	le	ministère	de	l’Agriculture,	des	Pêcheries	et	de	
l’Alimentation	du	Québec	(MAPAQ)	«	Diagnostic	et	solutions	des	problèmes	d’érosion	des	berges	
de	cours	d’eau	»	Fiche	technique.	Document	PDF.

«	Anything	that	changes	the	direction	of	water	and	increases	its	speed	can	create	outbreaks	
of	erosion.	For	example,	obstacles	in	the	watercourse,	shrinkage	of	the	watercourse	section,	
poorly	installed	drainage	outlets,	centrifugal	force	on	the	outer	edge	of	a	curve	and	the	steep	
slope	of	the	watercourse	are	All	of	which	can	help	to	change	the	direction	of	the	water	or	
increase	its	speed.	Moreover,	bare	soil	surfaces	are	less	resistant	to	the	erosive	action	of	
water	than	surfaces	covered	with	vegetation.

	Erosion	may	occur	at	the	banks,	but	also	in	the	bed	of	the	watercourse;	Then	we	speak	
of	regression	of	substance.	The	regression	of	the	bottom	lowers	the	elevation	of	the	bed,	
accentuates	the	angle	of	the	embankment	and	weakens	its	base.	In	cohesive	soil,	it	almost	
invariably	causes	slope	sliding.
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Solutions:
-	Soften	the	slope	according	to	the	type	of	soil.
-	Protecting	the	shoreline	with	the	help	of	plant	engineering	techniques:	The	techniques	of	
vegetal engineering have the advantage of integrating shrubs and bushy plants that stabilize 
the	shore	thanks	to	their	root	system	and	which	regenerate	when	they	are	damaged.	»

-	Translation	of	an	extract	from	documents	about	coco	biodegradable	geotextiles	:

SOGEBIO	Géotextiles	et	paillages	biodégradables.	«	Géotextiles	biodégradables:	Coco	et	Jute	»	
Fiche	technique	générale.	Document	PDF.	<http://www.sogebio.com/produits-geotext-coco.html>

«	Composition:

-	100%	natural,
-	100%	biodegradable,
-	100%	Retted	Fiber	(young	waders	soaked	in	lagoons	between	3	and	12	months),
-	High	resistance	to	water	and	traction,
-	Sustainability	of	5	to	10	years,	strong	capacity	of	water	retention,
-	Thermal	insulation.

Applications:

-	Protection	of	riverbanks	in	plant	techniques
-	Development	of	streams	and	lakes	(beds	and	banks)	of	ski	slopes,	slopes	and	railways,	
beaches.
-	Protection	against	erosion,	landfill	remediation,	revegetation,	etc.»
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-	Translation	of	an	extract	from	documents	about	coco	biodegradable	geotextiles	:

AquaTerra	Solutions,	la	performance	technique	au	coeur	de	l’équilibre	écologique.	«	Géofilet	
Coco	:	Géotextile	biodégradable,	naturel	en	fibres	de	coco	»	Fiche	Technique:	tapis	anti-érosif.	
Document PDF

«	The	impact	of	water	drops,	runoff,	current,	destabilize	the	soil	particles	and	create	superficial	
erosion,	 which	 then	 degenerates	 into	 larger	 and	 harder-to-correct	 damage.	 In	 order	 to	
dissipate	 the	energy	of	 this	water	and	 to	strengthen	 the	 rooting	of	plants	 that	 contribute	
to	the	stability	of	embankments	and	banks	in	the	medium	term,	we	offer	a	whole	range	of	
mulches	or	three-dimensional	structures	integrating	fibres.
Woven	with	coconut	fibre	cords,	these	geofilets,	totally	biodegradable	after	3	to	5	years,	are	
available	according	to	the	constraints	of	the	site	in	several	meshes	and	grammages.»
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-	Translation	of	an	extract	from	documents	about	the	definition	of	aquaculture	:

AquaPortail	«	Définition	de	l’aquaculture.	»	<https://www.aquaportail.com/definition-1858-
aquaculture.html>

USING	OF	THE	CANAL
Aquaculture

«	 Aquaculture	 is	 a	 collection	 of	 aquatic	 techniques	 and	 aquaculture	 activities	 for	 the	
development	 and	 exploitation	 of	 natural	 resources	 of	 animal	 or	 vegetable	 origin	 in	 soft	
inland	waters	or	marine	ocean	waters.	Aquaculture,	or	halieuculture,	is	the	professional	art	
of	multiplying	and	breeding	animals,	such	as	fish	farming,	or	aquatic	plants.	By	extension,	
aquaculture	 refers	 to	 any	 cultivation	 of	 terrestrial	 plants	 on	 a	 sterile	 soil	 watered	with	 a	
solution	of	mineral	salts,	such	as	aquapony.
Aquaculture	 provides	 a	 reliable	 supply	 of	 fish,	 freshwater	 or	 seawater	 at	 low	 prices	 for	
consumers.	 Especially	 in	 the	 developing	world,	 aquaculture	 farmed	 fish	 are	 essential	 in	
providing	proteins	for	populations:	the	term	fish	farming	is	more	appropriate.	»

-	Translation	of	an	extract	from	documents	about	the	definition	of	aquaponie	:

MAPAQ	Ministère	de	l’Agriculture,	des	Pecheries	et	de	l’Alimentation	du	Quebec.	«	Qu’est-ce	que	
l’aquaponie?	»	Fiche	technique	aquaculture.	Document	PDF.	Septembre	2016.

«	 Aquaponics	 involves	 the	 cultivation	 of	 plants	 with	 the	 breeding	 of	 fish	 in	 a	 shared	
environment.	The	two	activities	are	interrelated	in	a	system	where	water	that	is	enriched	with	
fish	waste	is	directed	to	plants	that	use	minerals.	The	water	thus	benefits	from	a	purification	
and	can	be	 returned	 to	 the	fish.	The	general	principle	of	aquapony	 lies	 in	 the	symbiosis	
between	the	fish,	plants	and	bacteria	 that	develop	 in	 the	system.	The	excreta	of	 the	fish	
engendered	by	the	consumption	of	food	as	well	as	the	unconsumed	food	are	transformed	
by	 bacteria	 in	materials	 assimilable	 by	 the	 plants.	As	 for	 the	 latter,	 they	 purify	water	 by	
absorbing	nutrients,	which	ensures	their	growth,	and	provide	a	substrate	for	bacteria.	It	is	in	
this	way	that	the	constituents	of	the	system	benefit	each	other	and	act	together	to	create	a	
suitable	environment	for	the	growth	of	all	parts	of	the	system.	Edible	fish	and	vegetables	are	
thus	produced	for	human	consumption.	The	general	principle	of	«Nothing	is	lost,	nothing	is	
created,	everything	is	recycled»	and	the	desire	to	minimize	the	environmental	footprint	of	
food	production	often	motivates	people	who	opt	for	this	type	of	production.	»
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-	Translation	of	an	extract	from	documents	for	the	gestion	of	rain	water	:

Bruxelles	environnement,	IBGE	Institut	Bruxellois	pour	la	Gestion	de	l’Environnement.
«	Comparaison	de	mesures	alternatives	pour	la	gestion	des	eaux	de	pluie	a	l’échelle	de	la	
parcelle.»	Fiche	informative,	mesures	compensatoires,	outil	gestion	eau	de	pluie	oge05.	Le	massif.		
Document	PDF.	31	Décembre	2010.

REINFILTRATION	OF	WATER	TABLES
Infiltrating	trench	under	road

«	A	massif	 is	a	cavity	 in	the	soil	filled	with	a	granular	structure	with	high	porosity:	gravel,	
pebbles	and	crushed	rocks	(without	sand),	alveolar	materials,	etc.	The	massif	is	often,	but	
not	 always,	 covered	with	 a	 coating	according	 to	 its	 superficial	 use	 (concrete	 slab,	 lawn,	
drained	bituminous	coated,	pebbles,	porous	pavers,	porous	concrete,	...).	If	it	is	not	covered,	
the	granular	structure	is	open	to	the	sky.	It	can	be	planted	like	a	lagoon	filled	with	gravel	and	
participate	in	the	purification	of	runoff.	Covered	with	grass,	they	can	be	made	invisible	in	a	
garden.	In	general,	the	massifs	covered	with	the	same	coating	as	their	close	environment	
(mineral	coating,	dolomite,	 lawn,	planted	flowerbed,	...)	can	go	unnoticed.	The	storage	of	
the	water	takes	place	in	the	voids	of	the	granular	structure	and	does	not	protrude	from	the	
upper	surface.	The	water	is	then	infiltrated	into	the	soil	and	/	or	restored	at	a	regulated	flow	
to	an	outlet.

A	trench	is	a	linear	massif	and	deep	1	to	2	meter,	comparable	to	a	ditch	filled	with	a	granular	
structure,	covered	or	not	with	a	coating.	Often	the	water	comes	directly	from	the	surfaces	
adjacent	to	the	trench	perpendicular	to	the	length	of	the	trench,	such	as	along	a	road,	for	
example.	»
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-	 Translation	 of	 an	 extract	 from	 documents	 about	 underground	 rain	 water	management	
works	:
Grand	Lyon,	communauté	urbaine.	«	Les	ouvrages	enterrés	de	gestion	des	eaux	pluviales.»	«	
Référentiel:	Conception	et	gestion	des	espaces	publics.	»		Document	PDF.	2010.

«	The	 primary	 purpose	 of	 rainwater	 drainage	works	 is	 to	manage	 rain	 water.	 They	 can	
temporarily	store	runoff	water,	limiting	the	risk	of	flooding,	treating	them	and	evacuating	them	
either	to	an	outlet	(network,	watercourse)	or	by	infiltration	into	the	ground.	They	can	take	the	
form	of	punctual	structures	(infiltration	wells),	 longitudinal	(trenches)	or	surface	structures	
(reservoir	structures).	These	buried	structures	may	be	underground	or	green	spaces.	»

The	composition	of	the	filter	bed

«	 The	 filling	 materials	 are	 chosen	 according	 to	 their	 mechanical	 (load	 resistance)	 and	
hydraulic	(retention	in	the	pores	of	the	material)	characteristics.
They	should	be	raw,	free	of	sand,	to	prevent	premature	clogging.	Depending	on	the	volume	
to	be	stored,	it	is	possible	to	choose	a	material	of	low	type	with	30%	porosity	or	a	cellular	
material	with	more	than	90%	porosity:	pebbles,	prefabricated	concrete	elements,	recycled	
materials	(tires),	alveolar	modules	...	»
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Compared	to	the	traditional	Chorkor	oven	(example	reported	from	Burundi)	with	a	service	
life	of	5	years,	the	proposed	prototype	has	an	average	life	span	of	10	years.
The	 increase	 in	 the	smoking	capacity	allowed	 to	smoke	200	 to	300	kg	per	operation	 for	
a	loading	of	12	to	24	checks	and	the	handling	of	the	racks	is	done	in	an	easy	way	by	two	
people.
Based	on	the	TCP	/	BDI	/	2009	(A)	demonstrations,	fuelwood	consumption	averaged	0.4	kg	
of	wood	/	kg	of	fish.	The	duration	of	smoking	was	reduced	from	12	to	6	hours	for	medium-
sized	fish	species	and	4	hours	for	small	species.	The	products	are	of	better	quality	and	keep	
longer	than	those	provided	by	traditional	ovens.
A	 single	 improved	 oven	 can	 provide	 smoked	 fish	 production	 equivalent	 to	 that	 of	 three	
traditional	 ovens.	 The	 smoked	 product	 obtained	 meets	 the	 requirements	 of	 quality	 and	
taste	of	the	populations.	In	addition,	operators	are	less	exposed	to	smoke	and	heat,	which	
provides	an	advantage	in	terms	of	working	conditions	and	health.	»
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-	Translation	of	an	extract	from	a	document	about	water	filter	media	as	sand	and	actived	
carbon	:
Ooreka	«	Sables	et	charbon	actifs	:	les	médias	filtrants.	»	<https://traitement-eau.ooreka.fr/
comprendre/sable-charbon-actif>

RAIN	WATER	PURIFICATION	
Coconut	actived	carbon	filter

«	The	 filtration	 of	water	 can	 be	 done	using	 various	 filter	media,	 the	most	 advanced	are	
membranes	 and	 cartridges,	mostly	 synthetic.	 But	 natural	 filtration,	 although	much	 older,	
remains	effective	both	 for	 tap	water	and	 for	 raw	water	 from	drilling,	drawing	or	 rainwater	
recovery.	Filtration	by	activated	carbon	or	sand	is	one	of	the	filtration	systems.

Coal	has	been	used	as	a	filter	since	antiquity	 in	the	form	of	filtration	black	obtained	from	
bone	and	wood.	Since	then,	progress	has	been	made:	coal	produced	from	the	pyrolysis	of	
various	plants	(wood,	shells	and	fruit	cores,	etc.)	is	made	active	by	a	process	of	removing	
the	tars	it	contains	(tars	are	what	Burns	in	coal	used	in	heating	or	barbecuing).
According	to	the	fineness	of	its	production,	the	activated	carbon	can	retain	fine	and	even	
very	fine	particles	up	to	the	gases	contained	in	the	air.	For	this	reason,	activated	carbon	is	
used	in	water	filtration,	HEPA	odor	filters	and	respiratory	masks.	In	water	filtration,	activated	
carbon	retains	all	particles	(10	to	1	or	2	nanometers),	that	is	to	say	chlorine,	pesticides	and	
organic	compounds	that	give	water	tastes	and	odors.
Good	to	know:	while	it	is	often	necessary	to	use	large	amounts	of	sand	to	filter	a	large	amount	
of	water,	activated	carbon	allows	for	much	more	compact	filtration	due	to	its	microporous	
structure.	One	gram	of	activated	carbon	 represents	a	filtration	area	of	between	400	and	
more	than	2,000	m².	»

-	Translation	of	an	extract	from	a	document	about	coconut	filters	:

Ooreka	«	Filtre	à	coco.	»	<https://assainissement.ooreka.fr/comprendre/filtre-a-coco>

«	The	coconut	filter	is	part	of	the	ecological	sanitation	solutions,	as	are	the	sanitation	bamboo,	
lagoon,	planted	filters,	sand	filter	or	dry	toilets.

	 Coconut	filter:	in	addition	to	an	all-water	tank

The	coconut	filter	is	a	compact	filter	that	is	part	of	the	approved	dies.	It	is	placed	after	an	
all-water	tank	or	is	integrated	into	some	systems.
-	The	wastewater	is	pretreated	by	the	all-water	tank	or	the	septic	tank	before	passing	(through	
absorption)	to	the	coconut	filter.
-	The	water	is	distributed	over	the	entire	surface	of	the	filter	thanks	to	a	tipping	bucket	or	a	
perforated	plate.

The	organic	medium	of	the	filter	composed	of	coconut	chips	is	very	rich	in	aerobic	bacteria.	
These	purify	pretreated	water.	Water	can	then:
-	infiltrate	the	soil	once	it	has	been	freed	from	any	polluting	substance;
-	or	released	into	the	environment.



26

The	coconut	filter	can	therefore	replace	the	sand	filter,	the	spreading	trench	or	the	infiltration	
mounds.
Namely:	the	modules	are	sized	according	to	the	number	of	inhabitants.

	 Coconut	filter	benefits

The	coconut	filter	enhances	what	is	essentially	an	industrial	waste:	coconut	chips.	These	
chips	make	 it	 possible	 to	 create	 a	 filtration	medium	with	 a	 high	 level	 of	 purification	 and	
filtration	in	a	minimum	of	space.	This	sanitation	system	has	many	advantages:
	 -	compact:	the	device	is	contained	in	a	tank	(footprint	of	1.3	m²	per	Inhabitant);
	 -	ecological:	natural	matter;
	 -	sustainable:	recycled	and	recyclable	material	in	compost,	a	change	of	materials		
	 every	10	years;
	 -	efficient:	allows	a	good	purification,	even	in	case	of	variation	of	consumption	of		 	
	 water	and	of	change	of	season;
	 -	practical:	adapted	to	new	as	well	as	old.	»

Immages extract from <www.teqoya.fr>
Principle of activated carbon

carbon 
granules

carbon 
fibers



27

-	Translation	of	an	extract	from	a	document	about	an	ecological	and	odorless	system	of	dry	
toilets	:
BOITHIOT	Caroline.	«	Toilettes	sèches	:	un	système	écologique	et	inodore	»	15	Avril	2010.	
<https://www.pratique.fr/toilettes-seches.html#2RDOMtFGKfcpquhp.99>

REDUCTION	OF	WASTEWATER	
Dry composting toilets

«	Dry	 toilets	 operate	 without	 flushing.	 There	 are	 several	 types,	more	 or	 less	 ecological	
according	to	the	principles.	The	most	recommendable	system	is	the	toilet	with	bio-controlled	
litter.	It	is	simple	to	install	and	use.	In	addition,	it	allows	you	to	produce	your	own	compost.

How	do	they	work?

The	urine	and	stools	are	collected	in	a	bucket	containing	organic	litter:	you	can	use	dried	
and	crushed	leaves,	chips	or	sawdust.

Do	they	release	bad	odors?

No	more	than	a	classic	W-C:	the	plant	cellulose	of	the	litter	blocks	the	enzymatic	reactions	
(mineralization	of	the	organic	matter,	production	of	ammonia),	which	prevents	the	production	
of	the	odors.

Should	urine	be	separated	from	the	stool?

No:	 the	blocking	of	enzymatic	 reactions,	which	prevents	bad	odors,	can	only	be	done	 in	
humid	environment.	In	addition,	the	creation	of	humus	by	composting	is	not	possible	without	
the	presence	of	stools	and	urine.

How	to	use	them?

1.	Place	a	layer	of	litter	in	the	bottom	of	the	bucket;
2.	After	each	use,	pour	litter;
3.	When	the	bucket	is	almost	full,	empty	it	into	the	composting	square;
4.	In	November,	empty	the	composting	square	and	allow	the	material	thus	obtained	to	stand;	
After	one	year,	the	compost	is	ready	for	use	in	the	garden	and	vegetable	garden.

Other types of dry toilets

There	are	systems	with	separation	of	urine	and	stools,	ventilation,	evacuation,	etc.	They	are	
generally	expensive	to	install	and	use.	Even	if	this	system	is	ecological,	its	impact	is	less	
than	that	of	the	basic	dry	toilets.

Our	tips:	You	can	easily	make	your	own	dry	toilets:	all	you	need	is	a	wooden	box	with	an	
opening	on	the	top	and	a	classic	toilet	seat.	»
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-	Translation	of	an	extract	from	documents	for	sustainable	development	of	Africa	for	NGO’s	
use	:
«	Le	four	à	fumer	Chorkor,	une	technique	efficace	de	conditionnement	après	capture,	Afrique.	»	
<https://www.doc-developpement-durable.org/file/Conservation-Graines-Semences-Vegetaux-
Legumes-Refrigeration/FourafumerChorkorAfrica.pdf>

SMOKE	FISH
The Chorkor Oven

«	In	Africa,	different	 traditional	methods	are	used	 to	conserve,	process	and	store	fish	 for	
consumption	and	storage.	They	include	smoking,	drying,	salting,	frying	and	fermentation	as	
well	as	various	combinations	thereof.	The	benefits	of	smoking	fish	are	many.	Fish	smoking	
extends	its	preservation,	enhances	its	flavour	and	increases	the	possibilities	of	using	it	in	
soups	and	sauces.	It	reduces	the	waste	of	time	needed	to	fish	many	fish	and	allows	storage	
for	 the	 lean	season.	 It	 increases	 the	protein	availability	of	 the	population	 throughout	 the	
year	and	facilitates	fish	packing,	transport	and	sale	to	the	market.	In	Ghana,	smoking	is	the	
most	commonly	practiced	method	and	is	the	most	common	activity	carried	out	by	women	in	
fishing	communities.	All	species	of	fish	found	in	the	country	can	be	practically	smoked,	and	
about	70-80	per	cent	of	the	fish	caught	in	the	sea	and	freshwater	are	consumed	as	smoking.
Traditional ovens have considerable disadvantages because they have a reduced capacity 
as	well	as	they	consume	a	lot	of	fuel,	which	results	in	poor	quality	smoked	fish	and	significant	
losses	after	capture.	More	firewood	is	used	than	needed,	contributing	to	forest	reduction.	
There	are	risks	to	the	health	of	women	due	to	inhalation	of	smoke,	burns	and	exposure	to	
heat.	An	improved	fish	oven,	developed	by	FAO	and	the	Ghana	Research	Institute	of	the	
Council	 for	Scientific	and	Industrial	Research	(CSIR),	was	presented	 in	Ghana.	This	one	
quickly	became	popular.	»

-	Translation	of	an	extract	from	FAO	technical	document	on	fisheries	and	aquaculture	:

NDIAYE	Oumoulkhairy	et	DIEI-OUADI	Y.	«	De	la	pirogue	à	l’étal	Équipements	améliorés	de	
manutention	et	de	transformation	pour	la	pêche	artisanale.	»	Chapitre	3:	Équipements	améliorés	
pour	la	transformation	artisanale	du	poisson.	»	3.2.2	Four	Chorkor.	FAO	document	technique	sur	
les	pêches	et	l’aquaculture.	Document	PDF.	2009.	

«	The	name	of	the	Chorkor	oven	comes	from	the	name	of	the	village	of	Chorkor	located	a	
few	tens	of	kilometers	from	Accra	in	Ghana,	where	fish	smoking	is	particularly	developed.	It	
was	developed	and	introduced	in	this	village	in	1968	by	the	Food	Research	Institute	(FRI)	of	
Ghana	with	the	collaboration	of	fish	processing	women	from	this	locality.	The	spread	of	this	
modern	smokehouse	by	FAO	began	in	1987	to	improve	the	quality	of	fish	smoking,	reduce	
losses	at	landing	stages	and	improve	conditions	during	the	smoking	process.	Its	integration	
remains	limited	in	some	countries.	It	has	been	relatively	well	adopted,	for	example,	in	Benin,	
The	Gambia,	Burundi	but	has	not	met	with	the	expected	success	in	other	countries	such	
as	Senegal	and	Sierra	Leone	due	 to	 the	 requirement	 for	 the	 rotation	of	 the	 racks	during	
smoking.	The	Chorkor	oven	is	primarily	used	for	smoking	but	 is	also	used	for	drying	and	
storing	processed,	smoked	or	dried	fish.
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It	is	a	smokehouse	constitute	of	a	chamber	made	up	of	a	rectangular	shaped	room,	about	
twice	as	long	as	it	is	wide.	Depending	on	the	number	of	chambers	(2-4-6),	feed	holes	are	
open	on	the	front	face.	Preferably,	foundations	are	constructed	in	the	ground	and	a	partition	
wall	is	provided	in	the	middle,	both	of	which	are	improvements	to	the	original	prototype.
The	Chorkor	oven	can	be	made	with	clay	bricks.
The	construction	of	a	median	wall	reinforces	the	solidity	of	the	oven,	prevents	the	middle	lath	
of	the	first	burning	rack	from	burning,	provides	additional	support	for	the	fish-laden	hurdles	
and	gives	the	possibility	to	smoke	small	quantities	of	fish	just	on	one	side	using	less	fuel.

The	oven	must	be	relatively	low	to	easily	stack	and	remove	15	racks,	but	there	can	be	no	
less	than	50	cm	between	the	fire	and	the	lowest	rack.	Therefore,	a	fire	trough	of	20	to	25	cm	
must	be	made	in	each	fireplace.
The	top	of	the	oven	must	be	level,	flat,	at	right	angles	so	that	the	wooden	frames	fit	perfectly	
to	 the	walls.	The	fireplace	openings	must	be	arched	 for	greater	structural	strength,	 large	
enough	to	stuff	and	remove	the	wood,	but	not	too	much	to	avoid	heat	and	smoke	losses.	To	
form	the	arc,	a	piece	of	plywood	cut	out	according	to	this	shape	can	be	used.

The	 racks	 filled	 with	 fish	 are	 stacked	 one	 above	 the	 other	 on	 the	 smoking	 room,	 thus	
constituting	a	smoking	chimney.



30

«	Construction	in	concrete	as	conceived	in	the	third	world	produces	cavernous	spaces:	a	
cave	has	a	stone	floor,	stone	walls	and	a	stone	roof.	We	do	not	come	from	caves,	we	are	
dwellers,	we	come	from	the	trees	and	we	are	men	of	the	treetops,	even	if	we	do	now	live	
in	caves.	Current	architecture	follows	an	exaggerated	and	unhealthy	regimen.	It	 is	totally	
carnivorous.	The	state	of	nature	demands	that	we	come	back	to	a	more	balanced,	more	
vegetarian	state.	»	

«	 For	Colombian	 architect	 Simon	Vélez	 (born	 1949),	 botany	 has	 been	 inextricable	 from	
architecture.	His	work	has	been	significantly	determined	by	his	country’s	tropical	resources,	
in particular its lush vegetation and abundance of guadua bamboo--a common species 
throughout	 the	 valleys	 of	 Colombia.	 Working	 in	 close	 collaboration	 with	 the	 engineer–
constructor	Marcello	Villegas,	Vélez	has	devised	bamboo	buildings	that	are	extraordinary	
not	 only	 in	 appearance	 but	 also	 in	 their	 structural	 simplicity,	 and	 in	 their	 suitability	 for	
scenarios	in	which	construction	tools	and	resources	are	minimal.	Vélez	has	so	successfully	
popularized	 guadua	 bamboo	 that	 today	 even	 his	 wealthiest	 clients	 are	 commissioning	
luxury	residences	in	this	material	formerly	associated	with	peasant	dwellings.	He	has	also	
successfully	 persuaded	 numerous	 public	 administrations,	 town	 councils	 and	 businesses	
concerned about the environmental impact of their activities to adopt and promote guadua 
bamboo;	he	has	designed	bamboo	buildings	in	Germany,	France,	the	United	States,	Brazil,	
Mexico,	 China,	 Jamaica,	 Colombia,	 Panama,	 Ecuador	 and	 India.	 In	 this	 monograph,	
illustrated	throughout	by	Deidi	von	Schaewen’s	photographs,	author	Pierre	Frey	guides	us	
through	a	range	of	works	by	Vélez,	examining	his	construction	methods--in	bamboo,	steel	
and	wood--as	exemplifying	a	new	kind	of	vernacular	architecture.	»

-	Extract	and	summary	of	«	Architect	mastering	bamboo»	written	by	Simon	Velez	:
VELEZ	Simon.	«	La	maîtrise	du	Bambou.	»	Editions	Actes	Sud.	15	Avril	2013.

USE	OF	THE	BAMBOO
Construction
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-	Extract	from	a	magazine	about	the	use	of	bamboo	in	Indonesia	:
Indonesia	invites	«	From	Indonesia	with	amazing	bambou.	»	Second	editions.	Novembre	2014.

«	Bamboo	is	becoming	one	of	the	top	alternative	items	because	Indonesia’s	nature	provides	
several	 variants	of	bamboo	 trees.	Bamboo	variants	 that	are	best	 to	be	used	as	building	
materials	include	the	following	types:	betung,	haur,	tutul,	gombong	and	black	wulung.	»

«	Bamboo	plant	 is	environmentally	 friendly,	easy	 to	cultivate,	can	be	harvested	after	3-5	
years,	evades	erosion,	improves	soil	water	content,	and	it	is	renewable.	This	plant	has	the	
highest	growth	rate	in	the	world,	which	can	even	grow	up	to	100	centimeters	in	24	hours.	
On	average,	 its	 growth	 is	 between	10	and	30	 centimeters	per	 day.	For	 the	 construction	
purposes,	bamboo	is	preferable	because	it	is	stronger	and	more	flexible	than	wood,	iron	or	
concrete.	»	

«	The	nature	is	no	longer	sufficient	in	providing	the	human	needs	to	construct	buildings	in	
terms	of	wood,	iron	and	concrete.	Iron	and	concrete	price	is	also	predicted	to	increase	for	
the	next	few	years,	it	can	no	longer	affordable	for	the	people	from	low	to	middle	economic	
incomes.	»

«	As	we	know,	there	are	many	advantages	from	bamboo,	such	as:
 
 1) Eco-friendly
Based on the Center for International Forestry Research (CIFOR) and the International 
Network	for	Bamboo	and	Rattan	(INBAR)	research,	bamboo	is	considered	as	low	carbon	
resource.	This	condition	makes	bamboo	 ideal	 to	be	used	 for	 food,	construction	material,	
fiber,	 and	 even	 energy	 source	 when	 bamboo	 is	 applied	 as	 charcoal	 (Shea,	 2014).	 The	
effort	to	support	biological	diversity	and	protect	the	environment	is	aligned	with	the	bamboo	
massive	distribution.
In	addition,	due	to	its	pest-resistance	characteristic,	bamboo	does	not	need	any	pesticides	
and	fertilizer	to	grow.	Thus,	bamboo	will	be	less	contaminated	of	pesticides	residue.

 2) Sustainable
Another	advantage	of	bamboo	is	 its	growth	speed.	 Its	ability	 to	grow	is	 the	fastest	 in	 the	
world.	Studies	noted	 that	bamboo	vegetative	growth	could	 reach	30cm-120	cm	 in	a	day	
(depending	on	the	environment).	Bamboo	fast	growing	speed	could	be	the	key	in	fulfilling	
sustainable	 need	of	 bamboo,	 instead	of	 keep	 consuming	hardwood	which	 could	 lead	 to	
deforestation.

	 3)	Highly	Profitable
Bamboo	does	not	require	highcost	investment	since	the	maintenance	for	this	plant	is	only	
at the
beginning	of	the	planting	process.
Once	bamboo	 is	considered	stable,	 the	continued	result	will	be	 instantly	gained.	Thus,	 it	
could	be	concluded	that	bamboo	plant	 is	easy	to	grow	and	does	not	need	any	particular	
treatment.
High	quality	bamboo	can	be	seen	from	its	length,	fiber	density,	and	flexible	rod	characteristics.	
Bamboo	could	be	cultivated	by	using	simple	equipments.	
Growing	bamboo	only	needs	approximately	5	years,	which	is	way	faster	than	hardwood	that	
needs	half	of	century	to	finally	reproduce.	»
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	 «The	plastic	bottle	cutter	is	very	easy	to	make	and	perfect	for	reusing	plastic	bottles	
and	turning	them	into	useful	plastic	rope/string.	Multiple	strands	can	be	woven	together	to	
make	the	rope	even	stronger.	The	plastic	rope	can	then	be	melted	down	for	a	permanent	
hold.	The	cutter	is	made	by	attaching	two	bolts	onto	a	piece	of	wood,	adding	about	6	washers	
onto	each	bolt.	Then	a	blade	is	placed	in-between	the	washers	at	the	height	you	want	the	
width	of	the	plastic	rope	to	be.	The	blade	and	washers	are	tightened	in	place	with	two	nuts.	
To	start	cutting	a	bottle	the	bottom	of	the	bottle	is	cut	off	as	straight	as	possible.	A	part	of	
the bottom is then cut at a slight angle and this piece is placed under the blade secured by 
the	washers.	The	part	under	the	blade	is	pulled	while	pressure	is	being	applied	to	the	top	of	
the	bottle.	The	bottle	should	start	spinning	as	you	pull	the	thin	band	of	plastic	creating	the	
plastic	rope.	Pressure	is	applied	to	the	bottle	so	that	it	keeps	the	band	a	consistent	size	and	
prevents	it	from	breaking	off.	The	plastic	rope	has	many	practical	applications	and	can	be	
used	for	anything	that	would	require	a	durable	rope.»

-	Video	and	its	summary	which	show	how	to	make	a	simple	device	that	cuts	plastic	bottles	
into	a	thin	band/ribbon	that	can	be	used	as	a	durable	rope.	:
MALEGOWSKI	Von.	«	How	to	Make	Rope	from	Plastic	Bottles	»	27	Novembre	2015.	<https://www.
youtube.com/watch?v=yLt-ebcNUnE>

REUSE OF PLASTIC
Plastic brick
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The	idea	for	the	project	originally	arose	in	2013	when,	as	a	master’s	student	on	the	Design	
and	Innovation	programme,	Lise	spent	three	months	in	India	developing	a	refuse	collection	
system	for	the	extremely	poor	city	of	Joygopalpur.	The	Indian	people	are	already	committed	
to	collecting	refuse,	as	they	can	earn	a	few	rupees	by	delivering	it	to	recycling	stations.

However,	they	generally	leave	soft	plastic	waste	behind,	because	it	is	apparently	difficult	to	
find	uses	for	it.	As	a	result,	this	type	of	plastic	is	causing	an	increasingly	significant	refuse	
problem	in	India.	When	Lise	noted	how	the	clay-brick	houses	were	almost	washed	away	
during	the	monsoon	season,	she	quickly	put	two	and	two	together.	Would	it	be	possible,	she	
wondered,	to	use	the	plastic	to	make	bricks—thus	solving	two	problems	simultaneously?

Withstands	six	tons	of	pressure	
On	her	return	to	Denmark,	Lise	began	experimenting	with	melting	plastic	into	moulds	in	an	
ordinary	oven.	Today,	she	has	developed	a	series	of	plastic	brick	prototypes.	Subsequent	
testing	at	DTU	has	revealed	that	the	bricks	can	withstand	up	to	six	tonnes	of	pressure.

Lise Fuglsang Vestergaard has also succeeded in including foil-covered snacks bags in 
her	brick	concept.	This	is	a	major	achievement,	given	that	these	packets	make	up	a	large	
proportion	of	the	plastic	refuse.	Lise	Fuglsang	Vestergaard’s	bricks	can	actually	contain	up	
to	60	per	cent	snacks	bags	without	this	compromising	their	strength.

-	Extract	from	a	document	about	the	transformation	of	plastic	into	bricks	:

KRULL	Lotte.	DTU	Technical	University	of	Denmark.	«	Old	plastic	bags	become	bricks	in	Indian	
houses.	»	6	Novembre	2014.	<http://www.dtu.dk/english/News/Nyhed?id=abbd86b3-579d-441a-
8f16-35dacb8fac4c>

REUSE OF PLASTIC
Plastic brick

- Video about	the	transformation	of	plastic	into	bricks	:

FUGLSANG	VESTERGAARD	Lise.	«The	making	of	prototypes	of	the	blocks.	»	Vidéo.	<http://
lisefvestergaard.com/?page_id=81>
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FINANCIAL	FEASIBILITY	OF	THE	CONCEPT
SUMMARY

All the interventions of the proposal are realised from the transformation of the four 
ressources	:	bamboo,	coconut,	waste	and	water.	These	ressources	are	present	in	large	
quantity	in	the	neighbourhood	of	the	site	and	are	inexpensive.

COCONUT

Top	  10	  Coconut	  producers Quantity	  produced	  in	  tonnes	  in	  2013

Indonesia 18	  300	  000
Philippines 15	  353	  200
India 11	  930	  000
Brazil 2	  890	  286
Sri	  Lanka 2	  513	  000
Vietnam 1	  303	  826
Papua	  New	  Guinea 1	  200	  000
Mexico 1	  064	  400
Thailand 1	  010	  000
Malaysia 649	  932

source:	FAO	Statistics

Top	10	coconut	producers	and	quantity	producted	in	2013

Price	  in	  dollars 2004 2005 2006 2007 2008 2009
E-‐U./tonne
Indonesia 54,27 106,53 125,17 130,21 166,3 155,05
Phillippines 64,06 65 65,71 87,51 118,9 87,06

source:	FAO	Statistics

Annual	price	of	the	coconut	in	USD/tonne	(2004-2010)
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Exporter	  in	  2014 Quantity	  exported Value	  exported Growth	  of	  exports	  in	  quantity
	  in	  tonnes in	  thousand	  USD between	  2013-‐2014,	  %

Indonesia 311	  020 50	  479 102
Vietnam 155	  860 58	  973 N/D
Sri	  Lanka 24	  720 14	  936
India 3	  686 2	  104 102
Guatemala 2	  080 88 130
Tonga 1	  317 580
Netherlands 821 641 -‐2
Hong	  Kong 766 875
Thailand 743 560 23
Spain 536 364 -‐32
Malaysia 374 100
Mexico 328 248 11
United	  Kingdom 138 138 12
USA 136 170 -‐21
Belgium 76 76 204
World 502	  942 130	  807 N/D

source:	Trade	Map,	ITC

Export	of	coconut	endocarp	in	2014
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BAMBOO

- Proprieties: evades erosion, improves soil water content, and it is renewable.
- Transforme 35% de CO2 en 02.
- Retiens 30 000 Litres d’eau / Hectar.
- Indonesia is the homeland of more than 160 species of Bamboo
- There are 180,094.23 hectares of bamboo plant (with approximately 540,962,125 rods) in 
22 provinces in Indonesia.
- It can be harvested after 3-5 years
- Growth is between 10 and 30 centimeters per day
- The price of each bamboo rod - 9 meters long and up to 10 centimeters in diameter is only 
3 US dollars
- Indonesian export value in 2011 reached US$ 193.33 million.
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Indonesian	Bamboo	Export	Destination	in	2013

Source:	UN	Comtrade	Database,	2014

No Partner Netweight	  (kg) Netweight	  (kg)

1 Australia 328,63 305,5
2 Other	  Asia,	  nes 737,081 303,435
3 Germany 70,647 87,529
4 Maldives 21,02 66,264
5 Netherlands 20,858 46,547
6 Spain 23,262 44,278
7 France 29,775 42,822
8 Turkey 15,762 42,631
9 USA 29,782 40,871
10 United	  Arab	  Emirates 69,3 38,492
11 United	  Kingdom 30,88 35,103
12 Singapore 89,413 27,875
13 New	  Zealand 5,025 22,409
14 Mauritius 3,231 16,595
15 Switzerland 1,653 14,491
16 Belgium 7,41 13,843
17 Saudi	  Arabia 20,225 13,115
18 Oman 61,7 12,38
19 Jamaica 2,167 9,594
20 Italy 16,75 7,21
21 India 3,36 6,611
22 Portugal 1,829 6,15
23 Denmark 1,784 5,546
24 Rep.	  of	  Korea 1,1 5,342
25 Malaysia 20,64 4,823
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WASTE

- 300 Millions tonnes of plastic are producted every year
- 4 to 12 millions tonnes of plastic are rejected every year in oceans.
- Indonesia is the 2nd country that pollutes the world most in plastic.
- 59 130 tonnes of plastic are in the Indien ocean.
- 66% of waste are not collected in the city.
- « As of 2015, an average person in Indonesia produces 0.7 kilogram of waste per day. 250 
million people, a staggering 175,000 tons of waste is produced each day, amounting to 64 
million tons per year, according to data from the ministry. »
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RESEARCH	ON	SEMARANG
INTRODUCTION	AND	MAIN	ISSUES

	 The	city	of	Semarang	in	Indonesia	is	the	capital	of	Jawa	Tengah	province	(Central	
Java)	and	is	an	important	port	of	the	island's	most	populous	archipelago.	This	one	was	built	
on	the	edge	of	the	Java	sea	and	on	the	other	side	of	the	river	Kali	Semarang.	As	the	sea	
level	of	Java	varies	according	to	the	oceans,	therefore,	the	city	must	take	care	of	the	rising	
waters.	However,	the	main	problem	is	that	the	city	is	sinking.	The	composition	of	the	soil	of	
a	large	part	of	the	city	is	alluvial,	thus	many	buildings	see	the	ground	on	which	they	are	built	
to	collapse	at	a	rapid	rate	of	up	to	20	cm	per	year	in	some	areas.	But	soil	composition	is	not	
the	only	reason	why	Semarang	is	affected	by	subsidence.	The	problem	is	also	exacerbated	
by	the	extraction	of	too	much	water	from	the	water	table	by	private	companies	that	sell	it	to	
citizens.	In	Kampung	Kali	Bahru,	which	is	the	main	area	of	intervention,	up	to	80%	of	the	
drinking	water	 comes	 from	 these	 companies.	 In	 addition	 to	 problems	 related	 to	 drinking	
water,	rainwater	and	black	water	also	need	to	be	better	managed.	The	canals	and	the	river	
are	 filled	with	waste	 and	 fecal	matter,	making	 the	water	 and	 the	banks	greatly	 polluted.	
Waste	 collection	 is	 another	 issue	 that	 deserves	 some	attention,	 especially	 plastic	waste	
which	is	among	the	worst.

STUDENTS	RESEARCH

Economy

Culture

Climate

Water 

Vegetation 

Architecture 

Waste 

District

Julien	PORCHET

Jade BOISVERT

Simon CYR

Pascale	TOUPIN

Dominique	RAYMOND

Benoit	FAUCHER

Benoit	FAUCHER

Maxence	GRANGEOT

Indonesia	statistical	profile	-	WHO

Summary of the visit to Semarang
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ECONOMIE
Julien	PORCHET				-				2017.02.09

-	Importance	at	the	commercial	level.	HUB	international.
-	Strategic	role:	Transit	point	between	two	developing	centers,	Jakarta	and	Surabaya.	Among	the	
largest	centers	in	development	in	Indonesia.
-	Connects	three	major	trade	corridors	in	Central	Java	through	its	international	port	and	airport.
-	Always	been	a	major	trading	center,	18th	century	one	of	the	most	important	ports	in	Central	Java.
-	Economic	development	to	the	detriment	of	the	environment.
-	Site:	In	connection	with	the	port	of	Tanjung	Mas,	dependency	in	terms	of	work,	mainly	
manufactures	and	industries	related	to	the	port.

Production	of	marine	fisheries Production	of	fish	cages
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Production of rice Production of soybean shoots

	 Employment:
-	Unemployment	rate	above	average	in	Central	Java.
-	57%	of	working-age	people	worked	during	the	week	before	the	2010	Census.	Of	these	
57%,	about	83%	work	in	non-agricultural	industries.
-	Importance	of	port	and	manufactures.
-	Semarang	northern	areas	are	about	100%	of	non-farm	workers.
-	Hotel	and	Catering
- Development of more and more SMEs

Production of rice Production of soybean shoots

Working	households,	Total	(%)
Working	households,	Rural	(%)
Working	households,	Urban	(%)

Male	headed	working	households	(%)
Female	headed	working	households	(%)
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	 Transportation:
-	Presence	of	railways
-	Poor	 transit	 infrastructure,	 the	population	 is	moving	 towards	 the	purchase	of	 their	own	
vehicle	 (especially	 motorcycles).	 Between	 2013	 and	 2014,	 a	 16%	 increase	 in	 vehicles	
compared	with	0.09%	in	road	development.
-	Public	transport,	problems	of	quality	and	quantity.	Long	waitings,	bad	conditions	of	the	bus	
stops,	often	too	expensive	especially	when	to	make	a	correspondence.
-	Areas	not	distributed	often	shantytowns.
-	Social	problem.	Driving	license	illegally	obtained

	 Health:
-	 Problems	 mainly	 related	 to	 floods.	 Very	 problematic	 health	 conditions,	 Stress	 in	 the	
population.
-	Large	epidemics	of	DHF	(Dengue	Emoragic	Fever)	transmitted	by	mosquitoes.
-	Government	efforts	to	establish	a	social	security	system	(BPJS).	Problem,	not	extensive	
enough	non-existent	for	the	informal	industries	(SMEs).	Main	reason,	lack	of	knowledge.

Production of rice

Selftreatment,	Rural	(%)
Selftreatment,	Urban	(%)
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CULTURE
Jade	BOISVERT				-				2017.02.09

	 History:

PERIOD	OF	HOLLAND	COLONIZATION.1678-1945
-	VOC:	Dutch	company	like	the	East	Indies
-	2nd	largest	port	city	in	Indonesia,	after	Jakarta
-	VOC:	Dutch	company	like	the	East	Indies
- Independent city status in 1906

HISTORICAL	QUARTERS
- Divided into nationality
-	Fortified	European	Villages
-	Goedang	Toedjoe	Warehouse:	historical	building.	Mark	the	commercial	past	and	exporter	of	a	city

1967	TO	1998:	PRESIDENCY	OF	SOEHARTO
- 2nd President of the Republic
- Media used for nationalist propaganda
-	Closure	of	the	country	on	the	world,	anti-Western	rule
-	«Segregation»	between	the	provinces:	each	with	its	own	culture,	traditions	(Banten,	Betawi,	
Malay,	Sudanese,	Cirebon,	etc.)
- Re-opening of the country after the death of Soeharto

	 Language:

More than 580 dialects
Official	language:	Indonesian
Name	of	the	city	comes	from	the	Dutch,	from	the	period	of	colonization
City	quite	well	equipped	for	tourism	(some	hotels	and	attractions,	mostly	historical)

	 Religion:

No	state	religion
Freedom of religion in the country's constitution
Officially	6	religions	recognized	by	the	state
- Islam  - Protestantism
-	Hinduism	 	 -	Chritianisme
- Buddhism  - Confucianism

ISLAM
-	1547:	beginning	of	the	spread	of	the	Islamic	religion	in	Indonesia
-	Countries	with	the	largest	Muslim	population	in	the	world
- Importance of religious festivals
-	One	of	the	first	mosques	in	the	country	built	by	Admiral	Zheng	He	(several	temples	in	his	
honor)
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3	places	of	worship	in	our	neighborhood/

Churches

Mosques

ISLAMIC FESTIVALS (VARIABLES)
-	New	Year	(Muharram)
- Ramadan
- Idul Filtri (end of Ramadan)
-	Idul	Adha	(feast	of	the	sacrifice)
- Birth of Mohamet (Maulud)
- Ascension of the Mohamet (Isra Mi'raj)

BUDDHIST	FESTIVALS	(VARIABLES)
-	Awakening	of	the	Buddha	(Waisak)

HINDOUHIST	FESTIVALS	(VARIABLES)
-	Day	of	Silence	(Nyepi)

ANNUAL	FESTIVALS
-	New	Year:	January	1
-	Independence	Day:	August	17
-	Christmas:	December	25

CREATIVE FESTIVALS (VARIABLES)
-	Easter:	one	Sunday	between	22	March	and	25	April
-	Other:	Ascension,	Pentecost,	Good	Friday,	etc.

CHINESE	FESTIVALS	(VARIABLES)
-	 Chinese	New	Year

	 National	holidays	:
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	 Crafts	:

3	ARTISANAL	INFLUENCES
- Derived from a tribal art (religious or spiritual dimension)
-	From	Java	or	Bali	(mixture	of	Buddhist	and	Hindu	art
-	Influenced	by	Islam	(but	less	important	because	it	forbids	human	
/	animal	representation)

FORMS OF CROSS-CREATED CRAFTS
-	 Textile	 work:	Weaving	 of	 colored	 fabrics	 and	manufacture	 of	
carpets
- Pottery
-	Iron	and	bronze	work

WOOD SCULPTURE
- Protect homes from evil spirits
- Represent the ancestors
- Still present in the entrance of some houses
-	Presentations	at	weddings	or	other	important	ceremonies

	 Art:

CINEMA
-	Beginning	of	silent	films	in	1960
- Propaganda tool during the Japanese occupation
-	Beginning	of	importation	of	foreign	films	from	1960	onwards
-	Rise	of	independent	films	since	2000

MUSIC
-	The	most	emblematic	form:	the	gamelan.	Metal	percussion	instruments	set
-	Over	the	years,	blending	traditional	music	with	international	music

DANCE
-	Traditional	dance	(religious,	ceremonial)
-	Modern	dance	(sometimes	paired	with	puppet	theater)

GAMES
-	Great	culture	of	board	games
-	Indonesian	game:	Congkak

SPORT
-	Very	popular	(play	and	watch)
- Soccer and badminton
- Less traditional sports
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CLIMATE
Simon	CYR				-				2017.02.09

Average monthly precipitation

Quantity	and	type	of	monthly	sunshine
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Monthly temperature averages

Quantity	and	speed	of	wind	per	month
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WATER
Pascale	TOUPIN				-				2017.02.09

	 General	informations
There	are	21	rivers	in	Semarang.
The	Kampung	Bandarharjo	 is	 bordered	 by	 the	Kali	 Semarang	River	 and	 the	Kali	 Bahru	
Canal.

The	town	of	Semarang	was	built	around	the	Semarang	River.	The	coastline	has	shifted	to	
the	north	over	time	due	to	sediments	transported	by	the	Semarang	River.
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-	To	control	flooding,	the	Dutch	built	the	Banjir	canal	Barat	(west	flood	chanal)
-	The	port	has	been	expanded	to	facilitate	maritime	access	to	the	city.

-	The	drainage	system	is	not	able	to	counter	the	excess	water.
-	The	two	canals	constructed	for	this	purpose	either	(west	and	east	flood	chanals)
-	So	they	built	other	channels	to	try	to	fix	the	problem	and	connect	them	together.

Water	Directorate:	from	the	mountains	to	the	sea
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Current direction Depth of the sea

Level	above	the	sea	and	direction	of	water

More pronounced elevation at the center
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Areas	with	a	higher	risk	of	flooding:	junction	between	rivers	/	canals
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	 Problems	related	to	water

- Flood risk

-	Accumulation	of	sediments	in	rivers	descending	from	mountains.
-	Progress	in	water	of	+/-	6.5km	noted	in	2007
-	Receding	coastline	due	to	soil	erosion	and	subsidence	of	around	2.6	km
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Increase	in	sea	level:
15.5	cm	expected	by	2030

Increase	in	sea	level:
46.5	cm	expected	by	2070

Increase	in	sea	level:
62	cm	expected	by	2090

Increase	in	sea	level:
77.5	cm	expected	by	2110
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	 Access	to	drinking	water
Sources:
11%	spring	water
19%	water	table
70%	surface	water
Water	demand	will	increase	by	200%	within	15	years

Water	managed	by:
PDAM	(water	managed	by	the	state,	use	ducts)
Not	PDAM
Water	does	not	go	everywhere	because	of	distribution	problems	in	areas	with	a	higher	level.

-	Limited	in	our	sector.
-	Exceptions	on	 the	banks	of	 the	
river.
-	92%	of	dwellings	use	water	from	
the	basement.
-	 8%	 receive	 water	 from	 PDAM	
(water	supplied	by	the	state)
- Almost 50% of people do not 
have	 access	 to	 drinking	 water	
sources	in	the	city.
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-	60%	of	the	samples	recovered	in	Bandarharjo	were	classified	as	poor	quality	according	to	
the	World	Health	Organization's	Water	Safety	Plans
-	 Causes:	 floods	 and	 therefore	 the	mixture	 between	 the	 different	 elements	 (discharges,	
pollution,	etc.)
-	In	more	than	55%	of	the	samples,	the	presence	of	E-coli

Analyze	 Source,	 Distribution	 and	
Consumer

Source:
-	 20	 water	 systems	 distributors	 in	
Bandarharjo
-	7	of	them	have	shown	bad	qualities
-	The	owners	of	the	artesian	wells	did	not	
clean their system

Distribution:
-	Pollution	in	the	systems:
 - Stools of humans
	 -	Animal	waste
 - Discharges from agriculture
	 -	Sewer	discharges
-	Transported	by	wind	and	flooding
- Water not disinfected because of the 
inhabitants	who	do	not	want	the	scent	of	
chlorine	and	the	noise	of	turbines	to	brew	
water.
- Pipes are dirty and not tight
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-	 Difficulty	 in	 disposing	 of	
wastewater	and	rainwater
-	Houses	have	their	own	skeptical	
tanks
-	 Not	 effective	 in	 high-density	
media since it pollutes the soil 
water	 from	 which	 people	 take	
their	water	to	drink

Improved toilets

-	Dwellings	with	a	septic	tank	or	system	connected	to	the	sewer,	but	with	a	system	to	get	rid	
of	the	sanitary	waters
- 65-77% of people in our sector
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Uses	of	the	Kaligarang	River

-	Kaligarang	is	divided	into	several	canals	and	rivers	including	those	surrounding	our	site
-	The	problems	are	 found	 in	 the	upstream	sections	of	 the	branch	 lines	 that	flow	 into	 the	
waters	around	our	site
-	So	it	can	give	an	idea	of	the	waste	that	is	there

Roles	of	different	actors	in	the	management	of	the	Kaligarang	River
Divide of roles by section of river
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100	water	recovery	systems	set	up	in	Semarang

Individual Community

 Systems in place

Flood	early	warning	system

Set	up	with	100	resilient	cities	to	detect	
flood	risks	more	quickly	and	to	propose	
evacuation systems

Mouth	of	the	Kali	Semarang	River:
- dam
- Retention pond
-	Pump	House

Kali	Bahru	river:
- Earth
- Pumping station
- Lightened the effects of the rising sea
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VEGETATION
Dominique	RAYMOND				-				2017.02.09

VEGETATION

MANGROVE

FLOATING	
GARDENS

TROPICAL CLIMATE
AGRICULTURE

DEFORESTATION

EROSION

DESALINISATION	OF	
WATER	BY	PLANTS

Constant	cultures,	
even in disasters

Crops planted on 
floating	plants

Marsh ecosystem

Hostile	
environment:	
high	salinity,	
submerged 
roots,	low	soil	

oxygenation	due	
to	mud,	unstable	
soil,	warm	waters

Molluscs
Shellfish
Amphibia

Birds
Insects
Reptiles

Reduce 
wave	power

Golden	Ferns
Yellow	and	red	

mangrove
Laguncularia
Lumnitzera

Nypa	(specific	
type of palm)

Absorb	salt	water	and	
sweat	fresh	water

1	hectare	of	mangroves	=	30,000	
liters	of	water	per	day

Fixation	des	
raçines par les 

plantes

Non-cultivable	
land

Clay

Rice
Hevea	(latex)

Cocoa
Green	coffee

Palm oil
Cassava

Corn

Sweet	potatoes
Sugar cane

Soy
Coconut
bananas
mangos

Great	biodiversity

Mangroves
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PHYTOREMEDIATION

Plants

Oxygenation
SWAMPS FILTER

Phosphorus aid

FILTERING	
BASINS

Soils

Water absorption aid
Reduces drains

Depollue	the	water

Metabolism of pollutants
Do not eat 

plants

High	levels	of	
phosphate

Must be impermeable 
to	the	water	table

Chemical reactions 
that eliminate certain 

pollutants

Waste	water

Reeds
Lotus

Water lilies

Waste	water

Bubble pump

Slope of 2%

Gravel

Clay

Constant intake

Drought

Micro-organisms

Tropical environments

Enough for convection 
movements 120m2

1.5	-	2m	deep
Keep	a	part	in	the	shade

Avoid overheating

Algae

Less	oxygen
Less sun

Kills	ecosystemHigh	levels	
of nitrates

Flowing	water

Aluminum
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Water hyacinths

Bamboo

Massette	or	quenouille

Massette leaved mallet

The	yellow	water	lily	
(Nuphar	luteum)

Myriophyllum 
(Myriophylum	aquaticum)

Lilies 

Weter lentils

Cleans	excess	phosphorus	and	nitrate,	 heavy	metals	and	
organic pollutants

Absorbs	pollutants	during	growth

Tubers	 eaten	 by	 muskrats	 and	 beavers.	 High	 pollutant	
treatment,	rich	in	salt	and	hydrocarbon.	PH:	3.0-8.5

Water	level:	30cm
Great	colonizer.	Tubers	eaten	by	muskrats	and	beavers.
Tolerates	brackish	water.	PH:	3.7-8.5.

Water	level:	1.5m	with	a	minimum	of	60cm
Tolerant	 of	 fluctuating	 water	 levels.	 Moderate	 value	 for	
feeding	wildlife,	but	high	potential	for	coverage.	Good	Acid	
Water	Tolerance	(up	to	pH	5.0)

Water	oxygen

Dry soil
Absorbs heavy metals

Very effective to absorb nitrates and phosphorus
A little invasive
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ARCHITECTURE
Benoit	FAUCHER				-				2017.02.09

Several	different	cultures	=	several	different	types	of	dwellings

Most	of	the	vernacular	dwellings	in	Indonesia	are	on	stilts.
-	Wind	allows	the	floor	to	cool	in	a	tropical	climate
-	Raises	the	house	above	storm	water	and	mud
-	Allows	to	build	on	rivers
- Protects people and food from moisture
-	Protects	people	from	mosquitoes	infected	with	malaria
-	Reduces	the	risk	of	termite	invasion	and	wood	becomes	moldy

They	also	have,	for	the	most	part,	roofs	made	of	fibers	with	large	slopes.
-	Allows	the	enormous	amount	of	rain	to	flow	away	from	the	building
-	Large	roof	baffles	prevents	rainwater	from	entering	the	interior	and	offers	shade	in	the	heat

Unlike	most	other	typical	dwellings,	the	vernacular	dwellings	on	the	island	of	Java	are	not	
on	stilts.
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Assembly methods

Colonization by the Dutch
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The	Dutch	took	possession	of	the	town	of	Semarang	between	the	16th	and	17th	centuries	
and	 changed	 the	methods	 of	 construction.	They	 build	 according	 to	 their	 way	 of	making	
original	and	refuse	to	adapt	the	constructions	to	the	climate	for	two	centuries.
On	the	contrary,	they	find	that	wood	is	a	dirty	and	low	quality	material.	They	build	buildings	
with	masonry,	make	row	houses,	set	up	open	canals,	etc.,	to	protect	themselves	from	tropical	
diseases	while	having	a	more	"rich"	appearance.
Ultimately,	this	results	in	poorly	ventilated	buildings,	dugouts	filled	with	waste,	and	so	on.
The	original	inhabitants	finally	adapted	themselves	to	the	Dutch	way	of	doing	things,	because	
the	buildings,	according	to	them,	were	more	beautiful	and	advanced	than	their	methods	of	
construction.

Dutch	Indies	Country	House Contemporary Indonesian suburban house



69

WASTE
Benoit	FAUCHER				-				2017.02.09

269,000	tons	of	plastic	waste	floats	in	the	oceans.
Indonesia	is	the	2nd	largest	producer	of	plastic	waste	in	the	world

1	white	dot	=	20kg	of	plastic
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DISTRICT
Maxence	GRANGEOT				-				2017.02.09
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	 Domestic	/	public	ownership

Local	economy,	social	life New	political	way

Shared streets Clear delineation
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	 Issues:
-	4	millions	people	converge	from	the	surrounding	area	to	Semarang	every	day.
-	Large	budgets	are	allocated	in	transport	each	year	(60	billion	rupees	in	subsidy).
-	Private	vehicles,	mainly	motorcycles,	are	the	main	means	of	transport.

	 Several	projects	in	progress:
-Highway	that	would	also	serve	as	a	dam.
-Semarang	Outer	Ring	Road	(SORR),	peripheral	highway.
-Increase	in	the	number	of	BRT	corridors.
-Possibility	of	trains	on	the	existing	rails.
-Possibility	of	a	train	in	the	right-of-way	of	the	existing	highway.

SUMMARY	OF	THE	VISIT	TO	SEMARANG
Amy	OLIVER	and	Vincent	BERGERON-MARIER				-				2017.03.09

1) The City scale

 Transports

	 The	SORR	will	pass	at	the	water's	
edge but must descend to the bottom of 
the	port	for	legal	reasons.
 The city has no authority over the 
port	 (the	 Port	 Authority	 owns	 the	 land	
and manages its occupation)
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	 Motor	vehicles:
-	We	found	that	more	than	50%	of	the	inhabitants	were	traveling	by	motorcycle
-	The	inhabitants	of	Semarang	can	buy	a	motorcycle	with	a	deposit	of	only	$	50
-	The	people	we	spoke	to	said	that	public	transport	could	cost	2x	more	than	a	motorcycle
-	There	is	not	really	a	culture	of	walking	or	cycling.	There	is	a	lack	of	sidewalks	in	some	areas
-	There	is	a	bus	system	that	is	uneven	and	does	not	serve	the	whole	city;	Informal	buses	
serve	to	feed	the	formal	network.

-	The	level	of	the	river	and	canals	is	below	the	sea	level.	Water	must	be	pumped	to	the	sea.
-	Sedimentation	gradually	fills	the	watercourses,	which	have	to	be	re-dig	over	time.
-	The	sewers	are	directly	discharged	into	the	river	and	the	canals.
-	A	significant	amount	of	waste	is	found	in	the	water.
-	Vegetation	began	to	invade	certain	areas	of	the	river	or	canals.

 River and canals
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-	Sewer	systems	and	access	to	water	vary	from	one	neighbourhood	to	another	(it	 is	very	
uneven)
- Waste collection varies from one neighbourhood to another
- Some infrastructures such as the retention basin near the station or the mangroves are 
threatened	by	economic	development.

 Infrastructure

-	Revalorize	Kali	Semarang	and	find	a	new	use	for	Kali	Bahru.
-	To	deal	with	all	forms	of	flooding.
-	Create	traditional	markets.
-	Create	educational	opportunities	and	places.
-	Create	public	spaces	in	accordance	with	municipal	guidelines	(1000	public	spaces!)

 City Priorities for the Site

- The river and canals have the potential to 
become	living	spaces	contributing	to	the	quality	
of	the	urban	environment.
-	The	Kali	Bahru	canal	has	great	potential,	not	
only	for	its	size	but	also	for	its	location.	Once	its	
role	redefined,	it	can	become	an	asset	for	the	
site,	but	also	on	a	larger	scale.
-	Considering	the	scope	of	some	of	their	ideas,	
I	believe	that	we	must	not	hesitate	to	dare.

 Opportunities	at	urban	scale:
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2) The site and its surroundings

 Culture

-	 In	 the	historic	center,	almost	50%	of	 the	buildings	are	vacant,	but	 the	owners	have	no	
right to demolish them because they are considered as a historical and cultural heritage of 
Semarang
-	In	the	1950s,	several	Dutch	companies	left,	then	these	buildings	were	reappropriated	by	
the	inhabitants	of	Semarang.	Many	belong	to	local	or	national	government.

	 Historic	Center
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-	There's	a	street	that	Mrs.	Widya	called	"Harmony	Street"	that	joins	the	historic	center	and	
goes to our site
-	There	is	a	mosque	and	a	Chinese	sanctuary
-	the	street	demonstrates	the	inherent	harmony	among	people	in	Semarang	(a	mixture	of	
Chinese,	Malaysian,	Dutch,	Arabic	influences,	etc.)

	 Harmony	Street

 Water

-	The	Tawang	retention	basin	was	created	on	land	owned	by	the	Tawang	train	station	in	2000
-	The	railway	company	made	an	agreement	with	the	city	to	build	the	basin	if	it	solved	the	
problem	of	flooding	in	the	resort.	However,	management	poses	a	problem	(it	costs	1	trillion	
RUPEES	per	month)	and	has	failed	to	prevent	the	station’s	indurations.

	 Tawang	train	station	+	retention	basin
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-	The	basin	helps	with	the	flooding	of	the	historic	center	but	not	the	Tawang	station,	so	the	
railway	company	wants	to	demolish	it	and	build	a	shopping	mall	!!!!
-	Is	there	an	opportunity	to	create	a	partnership	with	or	a	solution	for	the	railway	company?

-	It	is	mainly	warehouses	of	furniture	and	textiles	that	are	found	on	the	site	and	around	the	
site	...
-	Unfortunately	there	are	no	major	energy	consumers	to	create	synergies	with	our	site!
-	But	are	there	other	potential	synergies?

 Industrial area

 The port
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-	There	are	different	scales	of	population	consolidation	within	the	city.	First	the	districts	then	
divided	 into	sub	district	and	 then	 into	a	unit	called	RW.	Then,	at	 the	neighborhood	 level,	
there	are	groupings	of	about	40	houses	that	constitute	neighborhood	units	called	RTs

	 Governance	system

-	Find	 a	 creative	 solution	 for	 the	 underused	 and	 closed	 canal	 (cover	 it,	 use	 it	 for	water	
treatment	or	pond	retention	our	water	sports,	tourist	attraction	...	..	??)
-	Create	an	important	cultural	link	with	Harmony	Street	and	the	historic	center
-	Increase	connectivity	with	the	neighborhoods	surrondings
-	Think	of	drinking	water	on	a	larger	scale	...	Can	our	site	feed	other	sites?	Can	we	create	
an	agreement	or	an	exchange	with	other	places?
-	The	Tawang	station?
-	Think	about	how	to	solve	the	floods	to	the	north	of	the	site	too

	 Possibilities	of	creating	synergies	between	the	site	and	its	surroundings
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-	The	floods	that	still	occur	on	the	site	are	linked	to	heavy	rainfall.
-	Tidal	floods	would	not	 touch	 the	site	 for	 the	moment	since	 the	construction	of	 the	dam	
northwest	of	the	site	+	the	city	has	dredged	the	river	a	year	ago.
-	What	we	thought	were	fishponds	are	actually	holes	left	by	the	part	of	the	warehouse	that	
burned	and	that	would	have	filled	with	water	(accidental	ponds)
-	 The	 absence	 of	 effective	 drainage	 systems	means	 that	 a	 significant	 amount	 of	 water	
remains	on	the	site.
-	Sedimentation	reduces	the	depth	and	width	of	the	river	and	canals	over	time,	reducing	their	
effectiveness.

3) Bandarharjo Kampung

 Floods

1.	poor	drainage	management
2.	Extraction	of	groundwater	and	subsidence	of	soil	(2	-	20	cm)
3.	Climate	change	(annual	sea	increase	1.5	-	9.73	mm)
The	combination	of	these	three	factors	affects	120,000	people	on	an	area	of	12,000	hectares

 Floods Causes

- Drainage appears to be a more severe 
problem	 than	 tidal	 or	 rainfall	 flooding,	
as	 once	 the	 water	 returns,	 there	 are	 no	
pumps or infrastructure to
-	Last	year,	there	were	tidal	floods	but	not	
this	year.	So	the	future	remains	somewhat	
uncertain
- There is a retention basin built on the site 
and several accidental basins

 Drainage
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-	A	big	problem	on	the	site	is	the	subsidence	of	the	soil,	which	varies	between	2	-	20	cm	
each year
-	This	results	in	the	fact	that	wealthier	people	lift	their	houses	or	add	a	layer	of	concrete	to	
raise	the	floor.
-	Normally	they	add	a	layer	of	earth	and	then	put	a	very	thin	layer	of	concrete	at	the	top.

 Subsidence of soil

-	Wastewater	is	currently	found	in	gutters	that	sometimes	flow	to	the	river	or	to	the	canal	but	
they	are	mostly	stagnant.
-	The	difficulties	of	wastewater	management	on	the	site	are	most	likely	the	slope,	the	density	
of	the	structure	and	the	type	of	soil.
-	There	is	a	significant	amount	of	stagnant	water	on	the	site,	which	can	cause	health	problems	
such as skin diseases

	 Waste	water,	stagnant	water
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-	80%	of	the	water	comes	from	private	companies	pumping	water	from	the	soil.
-	20%	of	the	water	comes	from	the	municipality.
-	In	all	cases,	residents	must	boil	water	before	drinking.

	 Drinking	water

-	Local	residents	see	smokehouses	as	a	source	of	pollution.	Some	would	even	have	health	
problems	related	to	the	presence	of	smokehouses.
-	Presence	of	a	surprising	amount	of	combustible	materials	in	an	environment	where	there	
could	be	flames.
-	Workers	are	exposed	to	a	significant	amount	of	smoke.
-	 Smokehouses	 are	 a	 traditional	 economic	 activity	 for	 the	 neighborhood.	 Although	 the	
buildings	do	not	necessarily	have	a	heritage	status,	the	activity	does.
-	The	fish	is	bought	at	the	market	and	resold	at	the	market	or	elsewhere.
-	No	one	lives	in	the	smokehouses.

 Fish smokehouses

-	The	locals	with	whom	we	spoke	said	that	they	have	respect	for	the	smokehouse,	because	
it	is	a	family	business	that	has	been	there	for	a	long	time,	they	would	like	to	find	a	solution	
for	the	smokehouse	that	would	causes	less	pollution
-	Our	guide,	Donny,	had	to	wash	her	camera	after	our	visit	to	the	smokehouse!
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- Locals complain that the smell pervades their clothes
-	Organic	waste	from	the	smokehouse	causes	disturbances

-	Connectivity	with	the	neighborhoods	around	is	an	important	issue	for	the	site.	The	bridge	
which	is	a	continuation	of	JL	Lodan	3A	is	a	very	important	link	for	the	people	of	the	site.	The	
existing	structure	comes	to	the	end	of	its	life	and	could	be	replaced.
-	Most	of	the	trips	to	and	from	the	area	are	by	motorcycle.
-	Some	streets	are	damaged	prematurely	due	to	tank	trucks	from	private	water	companies.
-	Most	streets	do	not	allow	the	passage	of	fire	truck	(solution	=	broader	street	or	different	
vehicle?)
-	Many	people	live	in	the	neighborhood	for	the	only	reason	that	they	are	close	to	their	work	
(they can earn money and time)

 Transports at the scale of the site
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-	Many	buildings	are	rendered	unusable	because	of	the	subsidence	of	soils.
-	Some	owners	have	a	second	home	in	another	neighborhood.
-	Some	land	is	vacant.
-	There	are	no	exact	figures	or	readings,	but	there	are	about	500	vacant	buildings	/	lots	on	
4236	(12%).
-	We	saw	several	houses	that	were	completely	flooded	and	filled	with	stagnant	water
-	The	city	does	not	necessarily	want	to	create	a	program	to	solve	the	problem	because	for	
several	owners,	they	already	have	a	home	elsewhere
-	Problem	of	absentee	owners

 Vacant buildings and interstices

-	Part	of	the	building	is	used	as	a	warehouse.
- A large part of the building has been demolished or partially demolished (almost only the 
façade	remains).
-	The	building	is	classified	as	a	patrimonial	site	since	it	is	emblematic	of	a	period	and	testifies	
to	the	importance	of	the	banks	of	Kali	Bahru	canal	as	a	historical	industrial	sector.

 The heritage building
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 Martadinata Street at the north of the site

-	A	 social	 housing	 project	 has	 been	 set	 up	 on	 the	 site	 in	 the	 past.	 It	 takes	 the	 form	 of	
apartments	in	buildings	similar	to	walk-ups.
-	People’s	opinions	on	this	project	are	mixed.	Some	people	live	there	and	do	not	complain	
about	it	much,	although	many	would	never	want	to	live	there	for	several	reasons,	including	
the	safety	of	their	children	and	a	traditionally	more	horizontal	lifestyle.
-	The	size	of	the	building	compared	to	the	street	scale	is	unusual	for	the	neighborhood.

 Social housing

-	The	street	is	one	of	the	main	living	spaces	in	the	neighborhood.	She	does	:
	 -	space	for	meetings;
	 -	workspace,	exchanges	and	discussions	for	adults;
	 -	children’s	play	area;
 - space for drying the laundry
 - green space
-	One	of	the	wishes	of	the	city	is	the	creation	of	a	multitude	of	small	green	spaces.

  Life Spaces
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-	The	Bandarharjo	people	work	in	the	following	sectors:
 - industrial
 - manufacture
 - storage
 - peach
	 -	small-scale	retail	(convenience	stores,	etc.)
-	Many	are	migrant	workers	and	physical	workers
-	Many	women	work	in	the	services	sector	(massage,	cooking,	sales)	or	make	crafts,	have	
small shops
-	They	are	considered	low-income	people
-	People	often	live	1	to	3	families	in	a	house.	When	children	get	married,	they	often	stay	at	
home
-	Many	people	find	multi-family	housing	on	several	floors	is	not	part	of	their	culture	-	it	is	not	
a	«desirable»
-	It	was	hard	to	find	data	on	rental	vs.	the	property
-	People	do	not	do	urban	agriculture,	but	many	have	chickens!
-	The	area	previously	faced	a	lot	of	discrimination	and	stigmatization	(for	example,	it	was	
difficult	for	residents	to	get	a	job	in	government)
-	All	religions	and	income	levels	co-exist	-	it	is	a	neighborhood	and	a	homogeneous	city

  People from Bandarharjo
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-	There	are	several	places	in	the	neighborhood	where	there	are	public	toilets.
-	There	 is	a	small	 clinic	on	 the	site	 that	offers	health	services,	but	 there	 is	also	a	better	
equipped	clinic	on	the	other	side	of	Kali	Semarang.
- Women in the neighborhood are particularly concerned about the diseases that can be 
transmitted	by	rats	and	HIV.
- The pollution emanating from smokehouses is one of the issues that emerged in our 
conversations	with	different	groups.
- Bandarharjo is located in a dengue level 2

	 Public	Health

-	The	foundations	generally	consist	of	debris,	rarely	concrete.	They	are	generally	1.2	m	high.
-	Economic	status	can	also	be	a	factor	in	the	height	of	the	foundation.

 Materials

-	Masonry	of	all	kinds	is	valorized,	although	the	clay	brick	is	the	most	frequent.	It	demonstrates	
a	certain	economic	status.	The	higher	is	the	quality,	the	more	rich	is	the	owner.	A	masonry	
covered	with	plasters	is	"the	ideal."	After	the	brick	is	a	concrete	brick.
Bamboo	and	wood	are	not	highly	valued.	They	serve	mainly	as	scaffolding	or	 temporary	
support,	although	we	have	seen	some	buildings	using	them.	The	use	of	these	for	a	house	
demonstrates	a	certain	poverty.	There	 is,	however,	a	 tendency	 in	 the	academic	world	 to	
change	this	negative	view	of	bamboo
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-	The	roofs	which	are	of	a	certain	age	are	made	of	clay	tiles.
-	Today,	most	roofs	are	made	of	sheet	metal,	given	the	availability,	 low	cost	and	ease	of	
implementation.	Some	roofs	of	more	prestigious	buildings	are	made	of	clay	tiles.
-	The	sheet	metal	is	also	less	dangerous	in	the	event	of	an	earthquake	than	the	clay	tile	roof.
-	People	eventually	cut	a	part	of	their	roof	to	increase	the	space	between	the	door	and	floor.

Important	points:
-	The	upgrading	of	the	Kali	Bahru	canal.
-	The	main	problems	related	to	water	are	the	rise	of	the	oceans	and	access	to	drinking	water.	
Women’s	representatives	also	believe	that	it	would	be	relevant	to	consider	ways	of	reusing	
water.
-	The	design	of	a	smokehouse	that	would	be	less	«polluting».
-	People	have	two	important	expenses:	water	and	saving	to	be	able	to	remount	their	house	
eventually.
-	There	are	not	really	any	fishponds	in	Semarang.	The	fish	would	come	exclusively	from	the	
sea.
-	Multiply	the	economic	opportunities	and	find	a	way	of	enhancing	those	already	in	place	
(smokers,	crafts	for	reused	materials,	etc.).

	 Meeting	at	the	Keluruhan	office
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1.	Water	and	waste	management
2.	Rain	floods	+	drainage
3.	Connectivity	to	surrounding	neighborhoods
4.	Vacant	spaces
5.	The	unused	canal
6.	Public	health	issues

 Issues and Challenges

1.	on-site	schools
2.	A	public	market	to	purchase	fresh	food
3.	improvement	of	public	health	(in	relation	to	smokehouse,	diseases	etc.)

	 Needs

	 Physics	/	metabolism
-	Upgrading	of	the	Kali	Semarang	river	and	conversion	of	the	Kali	Bahru	canal	-	we	can	be	
creative	!!!
-	Densification	of	the	sector	by	the	development	of	a	system	for	vacant	buildings	and	land	
(attention:	this	system	must	ensure	that	it	does	not	help	a	non-resident	owner).
-	Renewable	energy	for	pumps?
-	Close	the	metabolic	loops	(use	fishing	and	smokehouses?)

 Socioeconomic
- Develop systems to make residents independent of private companies in relation to drinking 
water	supply.
-	Develop	economic	opportunities	for	all	(men	and	women).	The	city	wants	more	businesses	
and industry
-	Find	a	healthier	solution	for	the	smokehouses,	but	which	values	tradition	(aquaculture	??)
-	Addition	of	services	and	equipment	(sports,	education,	market,	green	spaces)

	 For	better	water	management
-	Create	less	wastewater,	collect	rain	water	etc.
-	Develop	solutions	to	drainage	and	wastewater	problems.
- Find a more sustainable solution to soil subsidence problems so that people do not need 
to	go	up	their	houses	so	often.	Rethinking	dependence	on	groundwater	extraction
-	Find	a	solution	for	the	12%	of	vacant	lots!

 Opportunities

Conclusion
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