KAMPUNG KALI

Improving informal settlement living condition along Semarang River
by regenerating ecosystem services in urban landscape

i S S LTV Wyt v, .-
Vs St T ” A >

o

W bw@’j Presentation — 30 June 2020

S e raen e
| RETEY : '»
5 \ pArL.

4

oy,

S

T =

R - A A ' > A
_/jy . /M : e
ST - z '_I////l/ b - e b -

D,

."_f" .
S RS

S :
# - M & y 1 4
VAL Ty ¥ e = ~ ~ T
/.' % ' o tn ’ > '-' T 3
o Wl

v T"‘ . ‘ ¥ A
Hei Vi FONGY(@y6e). -
R e TR -

R~
e

Landscape Architecture

4807154



i

ik

77
[/

\/

!

-awmfm:zm e,

- T—

b5

o=
e awcvmm\_m/
M@/ » oAl
| (00] — -~ (@)
' 3> @EhaT
- =
o m,@m.e.&
@© S e b
= == J2cg2s
— = £
o = n.mwpd
= o =odiEE
= = L
.r._” \»wx. [ ] Y //// \%
D] p ,\:, \ %\,\Q




Definition of kampung
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Slum in Dharavi, Mumbai

Image: Observer Research Foundation (2018)



Definition of kampung

“Diverse”



Definition of kampung

“Self-sufficient”



Definition of kampung

“Spontaneous”



INTRODUCTION
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Current condition

Problem statement

« Landslide

due to

environmental
degradation in
upstream area

Image: AyoSemarang (2019)
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Current condition

Java Sea
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Current condition
Java Sea

Problem statement

Kota Lama
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Current condition

Problem statement

« Water scarcity
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Current condition

Java Sea

Problem statement

« Land subsidence
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~ Current condition

Problem statement

« Land subsidence
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Current condition

Java Sea

Problem statement

Kota Lama
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Current condition

Java Sea

Problem statement

Kota Lama
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Current condition

Kampung Improvement Programme (KIP)
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Kampung Pelangi (Rainbow Village), Semarang



Current condition

Kampung Improvement Programme (KIP)
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Current condition

Normalization

1960s to 1990s —

River banks regarded as
hiding spot for criminals and
public space for the poor

~4.5m

~3.6m
2010 -

Normalized Semarang River




Current condition

Normalization

Revitalization of Semarang River at Jalan Sutomo section (2019)



Current condition

Normalization

Kampung Pleburan



Current condition

Normalization

Rusun Pekunden (builtin 1992)




Current condition

Problem statement
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The lack of water infrastructure
together with the sea level rise
creates a vicious cycle that
deteriorates the living qualities of
the riverside kampungs, which are
considered as part of the problem

and are excluded from the urban
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ecosystem.
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Research Question

g N NN NN NN NN NN NN NN N NN BN NN SN SN SN NN NN SN SN NN NN N NN RN N N N N

N N N N NN NN NN N SN NN NN NN NN SN BN SN NN NS SN NN NN SN NN SN NN SN NN NN SN NN SN SN NN N SN NN NN NS S NN SN NN NS N RN SN NN RN N RN BN RN R Ry,

'‘Except informal settlement clearance,
what kinds of spatial interventions for informal settlement
upgrading along Semarang River can be designed to :

1. create a condition that facilitates the flows of urban

landscape networks in the city; and

2. improve the inhabitants' living qualities with respect to their

living habits, existing social fabric and the relation to their

B e S ————

direct surroundings?’

L e L L L L L L L L L L T T T T Ty L

Sub-questions

What are the relationships
between the slums and
their direct surroundings?

How to relate the
kampungs to the urban
landscape networks in the
city?

How are the public spaces
in and around kampungs
used? What are the users'
habits and behaviours?



THEORETICAL FRAMEWORK



WHY LANDSCAPE?



THEORIES — Ecosystem services

“The benefits people obtain from ecosystems.”

(Millennium Ecosystem Assessment, 2016)

"..are the aspects of ecosystems utilized (actively or passively) to produce human well-being."
(Fisher, Turner, & Morling, 2009)




THEORIES — Ecosystem services

« Relationship between landscape
aesthetics and ecology

« How human actions can affect ecological
functions beyond our
"perceptible realm"
(where landscape patterns are perceived
and experienced by human)

« Landscape aesthetic experiences are
relatively direct perceptual experience

« Human values + Ecological goals

ENVIRONMENTAL PHENOMENA

LANDSCAPE PATTERNS

Perceptible realm

PERCEPTUAL PROCESSES
AFFECTIVE REACTIONS

Cellular/hormonal systen

F

Actions that affect
landscapes

Experience of
landscapes

HUMAN PHENOMENA

Redrawn from Gobster, Nassauer, Daniel, & Fry (2007)



THEORIES — Maslow's hierarchy of needs

\ Self-fulfillment
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Psychological /
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THEORIES — Maslow's hierarchy of needs
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i condition along Semarang River i
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ANALYSIS



Transformation of Semarang River
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Transformation of Semarang River
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Transformation of Semarang River
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Transformation of Semarang River

Semarang River

Kota Semarang

Garang River

1900

B Dutch Area
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1850 — West Floodway was built




Transformation of Semarang River

Canal port (1880)
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Transformation of Semarang River
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Kota Semarang
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Transformation of Semarang River
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Presence — Flood wall built at the mouth of Semarang River



Transformation of Semarang River

Presence — Flood wall built at the mouth of Semarang River
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Transformation of Semarang River

Presence — Semarang River used as a sewer



Significance of today's Semarang River — Historical values




Significance of today's Semarang River — Historical values
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Significance of today's Semarang River — Spatial aspect
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Significance of today's Semarang River — Socio-cultural aspect
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Significance of today's Semarang River — Socio-cultural aspect




Significance of today's Semarang River — Socio-cultural aspect

Production Water-related Greening Social / leisure
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DESIGN PRINCIPLES



Precedent

Kampung Naga

Kampung Naga
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Tabel 1. Pembagian Lahan di Kampung Naga

No | Pembagian Lahan Foto Keterangan

Zona kampung yang
termasuk Area Suci
adalah (a) hutan
larangan yang
dianggap suci dan
selalu dijaga

1 | Area Suci

Area Dalam terdiri
dari (a) rumah
tinggal, (b) mesjid, (c)
balai patemon

2 Area Dalam

Area Luar merupakan
area perairan yang
terdiri dari (a) jamban
untuk mandi, (b)
pacilingan untuk
buang air, (c)
pancuran untuk
tempat mencuci, (d)
empang, (e) sawah,
(f) kandang kambing

3 Area Luar

Air bekas sabun yang di |
- == == T ~sgrap oleh tanaman ar
, - TS < /_—..._.J
’ A
B \

Saea Aur cuca keabous
g — Ak cleh ik | yaug menjad lunpar

Air e kakus Air cuet keabss yang

(a) Kolam Penampung Air Kotor (b) Pengolahan Air Kotor

di Dalam Empang

(c) Detail A:
Penyaring Air dari Bambu (Bubu)

AV

-
%

[ Sppp—

(a) Penyaluran Air Hujan Tanpa Talang (b) Penyaluran Air Hujan dengan Talang

Saburan huar

Gambar 15. Sistem Penyaluran Air Hujan pada Atap di Kampung Naga
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Design principle

Proposed flow
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Design principle

Programme

CAPTURE STORAGE USE CLEANSE + SOCIAL

Bamboo forest Rainwater harvest
and water point

Farm / Herb garden Wastewater purification pond +  Communal space
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DESIGN IMPLEMENTATION
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1. High-density riverside kampungs

Current flow

Existing
[ | Water point
&= Drainage
& Riverflow




1. High-density riverside kampungs

Current flow
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Water quality
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Water quality
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1. High-density riverside kampungs

Landscape pattern

Source of wastewater Spatial condition Design typology

Shower or lavatory River edge
(blackwater)

D
% -

Laundry, washing In between buildings
(grey water)

W\

Constructed wetland with aguaponics



1. High-density riverside kampungs

Landscape pattern
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Credit: Panos Sakkas
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1. High-density riverside kampungs

Landscape pattern

9-person
household

Shower

Kitchen sink

Laundry

425 litre

of wastewater produced

O T ———————— —————— — — —

O S — — ——— — — —

0.5

ﬂm 88 litre/day

——— e — —

Volume = 0.03 m?

Capacity of treating water:

L SO S R ——

Device made of typical 5-litre water bottle:

T

0.298

0157 o0

0.15

——
——

s

=

Volume = 0.005 m?

Capacity of treating water:

14.67 litre/day

29 planters

needed for a 5-person household
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1. High-density riverside kampungs

Landscape pattern

Source of wastewater Spatial condition Design typology

Shower or lavatory River edge
(blackwater)

D
% -

Laundry, washing In between buildings
(grey water)

W\

Constructed wetland with aguaponics



1. High-density riverside kampungs
Phase T

Proposed
& Drainage flow
7] Bamboo forest (phase 1)

74 Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

@ Rainwater harvest structure
and new water point (phase 3)

| Rainwater harvest from roof

- Bamoboo forest

To occupy vacant land and
contribute to recharging ground
water.

PHASE 1

ll "r ------- AITCH
4 9
F alod + “:
|7 F il
"B L iy 4:
]
1 ] 2 ﬁf ]
I Sy i 4 Fdx
[l L . 35
| LT i
¥
“ "
’.. ----------- Pid

To collect and filter rainwater.

| Clean effluent is stored in water

tank at home or outside home.

1 Also serve as green wall.

— Vertical constructed "wetland"

— Groyne

To accumulate sediment for
growing plants in the next phase




1. High-density riverside kampungs S
Phase 2

Proposed

& Drainage flow

7] Bamboo forest (phase 1)

74 Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

@ Rainwater harvest structure
and new water point (phase 3)

| Rainwater harvest from roof

Rainwater harvest

to collect rainwater and serve as

new water point
o N
: ' Banana trees
E B ~ For self-consume or sale as
E . ‘ supplementary income
q
L SRR I U, 1 W e PR PR .4”
e
PHASE 2




1. High-density riverside kampungs

Phase 3

Wastewater purification

Composed of septic
tank, reed bed and fish
pond with aquaponics

Proposed

& Drainage flow

/]

/]

Bamboo forest (phase 1)

Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

Rainwater harvest structure
and new water point (phase 3)

| Rainwater harvest from roof

Expanded communal space

The communal space can be
expanded with cut-down bamboos
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PHASE 3 ~Fish pond
Retention of water

allows infiltration to
recharge ground water
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Groundwater level

about 3 metres below
the ground



1. High-density riverside kampungs
Proposed flow

Proposed
& Drainage flow

7] Bamboo forest (phase 1)

4 Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

@ Rainwater harvest structure
and new water point (phase 3)

| Rainwater harvest from roof




1. High-density riverside kampungs

Proposed flow

Proposed

& Drainage flow

7] Bamboo forest (phase 1)

4 Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

@ Rainwater harvest structure
and new water point (phase 3)

| Rainwater harvest from roof




1. High-density riverside kampungs

Proposed flow

Proposed

& Drainage flow

%
%

Bamboo forest (phase 1)

Rainwater harvest
and communal space (phase 2)

Wastewater purification (phase 3)

Rainwater harvest structure
and new water point (phase 3)

Rainwater harvest from roof




1. High-density riverside kampungs

Proposed flow

Rainwater harvest from roof ~ Septic tank
- Gutters made of bamboo Collection point of
} household wastewater

Shower house

Outlet directed to the
septic tank

- Constructed wetland
To filter runoffand. -
rainwater 1

L

Planter made of plastic
bottle

Planter made of plastic
bottle

-~ Aquaponics

- Receives purified water
from the constructed
wetland

INLET:

domestic greywater
pumped up

OUTLET:
effluent stored in

water tank \/\

~ Rainwater harvest

Built with bamboo and
impermeable film

~ Communal space

Serves as a resting place
or a space for community
meeting

Philydrum lanuginosum
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~ Vertical constructed
weland
Receives rainwater via

the gutter. Purified water
is conveyed to water tank




1. High-density riverside kampungs

Productive landscape in between buildings
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septic tank

wetland

Rainwater harvest from roof - Septic tank [ ~ Rainwater harvest - Communal space ‘I ~ Vertical constructed
Gutters made of bamboo e Collection point of | Built with bamboo and Serves as aresting plaqe 1 weland
3 ol 'u% household wastewater : impermeable film sjreae tsi;’),:;ce for community | e Fai e
i s - B 7. . | the qutter. Purified water
Constructed wetland Aquaponics 1 is conveyed to water tank
Shower house . ’ |
E : To filter runoff and Receives purified water I
Outlet directed to the rainwater from the constructed I
|
e




1. High-density riverside kampungs

Productive landscape in between buildings

Rainwater harvest from roof

B

Gutters made of bamboo
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Fish for aquaponics

Tilapia

Koi

Channel catfish e'{f :‘;ﬁ(

Y

~ Septic tank

Collection point of
household wastewater

Shower house

Outlet directed to the
septic tank

Effluent from constructed wetland

Plants

— PVC pipe

E = ——

~ Communal space

Serves as a resting place
or a space for community
meeting
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~ Vertical constructed
weland

Receives rainwater via
the gutter. Purified water
is conveyed to water tank




1. High-density riverside kampungs
Productive landscape at river edge

r Laundry or washing

Source of wastewater

Shower house . —

Spsimiminet Source of wastewater | Ry, 7 i e
N ‘ b S . ] T 1
\ L | i e ..—-mi:;rt..m,_—_, { . B X |
| 2 = 1 | |

Micro-wastewater treatment p— et | |

Micro—wastewatertreatmént‘ T
(perpendicular) =gy

: \ Filters soapy water from shower
\_house. Also provide an extended
\public space

(parallel)

Cascading from
wastewater source to
the small fish pond.
Overflow will be
discharged to the river

Sediment

As medium for growing plants

Groyne

To capture sediment
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1. High-density riverside kampungs
Micro-wastewater treatment (parallel to river edge)

'L»VJ ot i g™
Micro-wastewater treatment -~
(parallel)

Cascading from
wastewater source to
the small fish pond.
Overflow will be
discharged to the river

s

~ Laundry or washing

Source of wastewater

Shower house

Source of wastewater ’—’4 o

(perpendicular)

\ Filters soapy water from shower
\, house. Also provide an extended
\public space

Sediment

As medium for growing plants

Groyne

To capture sediment
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’

B "]
Micro-wastewater treatment ~ ~
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1. High-density riverside kampungs

Detailed section of micro-wastewater treatment (parallel to river edge)

Bucket with holes at the bottom —
filled with straw, filtering large particles

[
| Grease — Sink —
|
|

Fish pond Bioremediation Degreased grey water Grease and oil trap
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1. High-density riverside kampungs
Micro-wastewater treatment (perpendicular to river edge)

r Laundry or washing
Source of wastewater
Shower house - —— ——
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As medium for growing plants

Groyne

To capture sediment
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1. High-density riverside kampungs

Detailed section of micro-wastewater treatment (perpendicular to river edge)

Slope

12cm

8cm

15cm

10cm

15cm

— Wood chip / sand filter
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Effluent

discharged to the River

Round washed gravel

(coarse gravel)
Paticle size: 30-60 mm

Sharp sand

Paticle size: 0.2-2 mm

Washed pea gravel

6N (fine gravel)

Paticle size: 6 mm

Round washed gravel

A (medium gravel)

Paticle size: 12 mm

Round washed gravel

&7 &) (coarse gravel)

Paticle size: 30-60 mm
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2. Recreational and experimental site
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1. High-density riverside kampungs
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2. Recreational and experimental site

De Uitkijk in kampung
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2. Recreational and experimental site

De Uitkijk in kampung

Prayer room
(female)

Prayer room
(male)

cl— —¢

6000 6000 6000

18000

- — —

6000

_-——————— e e e — — —

24

Additional roof
Gutter

Water tank
(above or/and underground)

Fountain
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2. Recreational and experimental site

De Uitkijk in kampung

n |

| P——

Water point

Water collected
,yﬁ* from rainfall
7, N\ g
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Prayer room

11y, Covered space for
wl %
- “peopletorest | » |
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2. Recreational and experimental site

Current condition

Section A-A

Masjid Menara / Layur

Built in the 1800s.

One of the oldest :
mosque in —— Depression at 1.5m

Semarang. = Potential risk of
\ flash flood

Semarang River
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2. Recreational and experimental site

Proposed river park and new kampung

Soil excavated is stacked to fill

Section A-A Outer area Inner area Protected area
As a statement of
Intergrated hub —— protected zone
Religious place with Open water
urban farming Overflow of purified Forest on dune
effluent will be To facilitate groundwater
discharged to . recharge. Built with soil dug from
Semarang River. the land outside the dyke.
Vegetation bands
FlItenng water by bloremedlatlon

. Built w:th soil dug from the e -
land outside the dyke o ":';—q«. ;

~~.---------"--.'~---------

/'4')){/ Sedimentation pond

{3 Collect and temporarily store
o runoff and wastewater from

£ drainage behind the dyke. ~
\ L

.
ks



2. Recreational and experimental site

Proposed river park and new kampung

View A — On the dyke View B— On the way to the top of the hill
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2. Recreational and experimental site

Proposed river park and new kampung

Inflow

,' Overflow
TN /;
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Sedimentation pond Porous Shallow Deep marsh Shallow Open water Deep marsh  Shallow
rock wall marsh marsh marsh
Section B-B — Typical section of constructed wetland in River Park
Religious place —
As a statement of
Intergrated hub protected zone
Religious place with Open water
urban farming Overflow of purified Forest on dune
effluent will be To facilitate groundwater
discharged to . recharge. Built with soil dug from
Semarang River. the land outside the dyke.

s
/I}{ Sedimentation pond —
i
‘;’ Y Collect and temporarily store
\ ‘% runoff and wastewater from

Vegetation bands

Filtering water by bioremediation e

drainage behind the dyke. ~



2. Recreational and experimental site

Option 1 — Separated flows

Proposed
& Drainage flow

€ == Flow of water treatment

&= Overflow

2% Sedimentation pond

7 = Reed bed

Retention pond for purified effluent

I  New water point

|| New houses with rainwater harvest from roof

=% Garden / aquaponics

&7 Biogas digester plant




2. Recreational and experimental site

Option 1 — Separated flows

Option 1 - Separated flows

. Protected area (forest on dune)
Inner area (water-use)

Outer area (wastewater treatment)

Semarang River

& Sewage / water flow

HHHHE Railway




2. Recreational and experimental site

Option 2 — Integrated flow

Proposed
& Drainage flow

€ == Flow of water treatment

&= Overflow

7% Sedimentation pond

7 = Reed bed

Retention pond for purified effluent

I  New water point

|| New houses with rainwater harvest from roof

=% Garden / aquaponics

&7 Biogas digester plant




2. Recreational and experimental site

Option 2 — Integrated flow

Option 2 - Integrated flow at River Park

. Protected area (forest on dune)
Inner area (water-use)

Outer area (wastewater treatment)

Semarang River

& Sewage / water flow

HHHHE Railway




DISCUSSION AND CONCLUSION



Discussion and conclusion

Ql:

How to create a condition that
facilitates the flows of urban
landscape networks in the city?

o e e e

e Interventions in different scales
to involve different stakeholders

- Villagers
- Community leaders
- The government

—

/

-2 Kampung

Terraced perpendicular to river edge

Household

Vertical constructed "wetland”



Discussion and conclusion

Q2:

How to Improve the inhabitants’
living qualities with respect to their
living habits, existing social fabric
and the relation to their direct
surroundings?’

i
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« To make landscape
architecture vernacular

- Materials

- Maintenance

- Substantial and evident
results

-

Kampung

Terraced perpendicular to river edge

Household

Vertical constructed "wetland”
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Sediment harvest

« The effectiveness and
sustainability of the design
highly depends on the
collective behaviours and
awareness of the users
(l.e. villagers).
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Discussion and conclusion

« Purchasing points, management
working space, and production
education

« Showcase of urban permaculture

« Place to administrate and manage
urban permaculture in kampungs

Urban Permaculture Co-Operative Office
By Ananta Vania Iswardhani



Discussion and conclusion

* Meeting physical, economic and
soclietal needs

Produce to be sold

Pasar Johar —
to be reopened in 2020)

rash rack

Productive riverine landscape Kampungs with efficient water circulation Setting for economic activities



Discussion and conclusion

« (Capacity and efficiency of the
Interventions
(in different scenarios)

« Durability of materials

Produce to be sold

Pasar Johar —
to be reopened in 2020)

Y Dl
[ Xk

Micro-wastewa:téf%:
treatment i

Productive riverine landscape Kampungs with efficient water circulation Setting for economic activities



