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KRIHS and RIHN Joint International Symposium

The Korea Research Institute for Human Settlements
(KRIHS) in South Korea conducted a joint international
symposium with the Research Institute for Humanity and
Nature (RIHN) of Japan.

The first activity based on the agreement between two
Institutions at Bali, Indonesia in December 2008.

This was also part of the commemoration of the 30th
year of foundation of KRIHS

This was held on June 12, 2008 at KRIHS.

“Urban Sustainability in Asia: Urban Planning,
Environment and Transportation.”

Approximately 60 participants: Taniguchi, Endo, Kaneko,
Fujikura, Fujiwara, Imai, BJ Lee
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Location of Penjaringan District, Jakarta
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. Area

. Pop. Density

. No of Households
. Last big Flooding
. Victims at the last
Flooding

. Respondents

PENJARINGAN

39.543 km2
14,217p./km2
19,487 HH
November 2007
8,784 people,
2,115 HH

180 HH

PLUIT
77.119 km2
5,680 p./km2
15,198 HH
May 2007
5,487 people,
1,941 HH
120 HH
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Mixed causes of the flooding at the study site

* High tide

* Collapse of dike

« Land subsidence

 lllegal houses at river bank
 Dumped garbage at river bank

« Luck of capacity of drainage
system and reservoirs

 Poor households



Outline of the survey

« March 6-16, 2008

« Face-face interviews by
local surveyors

« Samples
— Penjaringan:180=>175
— Pluit:120=>95
 Economic losses:

— Income loss

— Extra costs for
transportation and drinking
water

— Damage on property

« WTP for counter
measurements



Economic Impact
| Penjaringan | Puit

Income Losses

Off works (days)

Income loss/days
Min-Max days of off works

Min-Max income losses

Total property losses
Min-Max property losses/HH

Avoidance cost

Average increasing cost for
water (drinking)

Average Increasing transport
cost

Average increasing cost for
taking a bath and washing

Rp 125,580,000
1,929
Rp 65,101
1-120 days

Rp 30 thousand —
Rp 18 million

Rp 416,782,000

Rp 50 thousand —
Rp 28 million

Rp 23,229,000
65.45%/people

291.75%

93.31%/people

Rp 149,678,000
1,255
Rp 119,625
2-150 days

Rp 30 thousand —
Rp 30 million

Rp 493,300,000

Rp 150 thousand —
Rp 100 million

Rp 62,620,000
117.12%/people

203.62%

200.97%/people



Average damage and additional
costs of flooding per household

N Damage impact Penjaringan Pluit Average damage for
° two areas
1 Property Rp 3,474,183 Rp 4,110,833 Rp 3,792,508
loss/damage (USD 377.3) (USD 446.4) (USD 411.9)
2 Income losses Rp 831,544 Rp 1,247,316 Rp 1,039,430
(USD 90.3) (USD 135.5) (USD 1129)
3 Health cost Rp 79,450 Rp 48,283 Rp 63,866.5
(USD 8.6) (USD 5.2) (USD 6.9)
4 Avoiding cost Rp 129,050 Rp 521,833 Rp 325,441.5
(USD 14.0) (USD 56.7) (USD 35.3)
5 Transport cost Rp 10,639 Rp 6,588 Rp 17,227
(USD 1.2) (USD 0.7) (USD 1.9)
6 Water cost Rp 22,610 Rp 32,270 Rp 27,740
(USD 2.46) (USD 3.5) (USD 3.01)
Average damage Rp 757,912.6 Rp 994,520.5 Rp 877,702
cost/household (USD 82.3) (USD 108.1) (USD 95.3)

(1 USD = Rp 9208) based on Bank Indonesia (2008)




Comparison of the costs

US Dollar
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Location of KAMANAVA area

Fig. 1. Map of Metro Manila.

The KAMANAVA area is in the northern part of
Manila Bay (colored in green in the map).

The KAMANAVA area is composed of the cities

of Kalookan (Caloocan), Malabon, Navotas
and Valenzuela.

Area: 18.48 km?

The KAMANAVA area is a low-lying and flat land
with an elevation of -0.5 to 1.5 m above mean sea

level of Manila Bay and is located in the estuary
delta of Malabon-Tullahan River.

The topographical characteristics make this
area prone to flooding caused by heavy rainfall,

high water level in rivers, and high tide at
Manila Bay.



Population growth in KAMANAVA
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In 2007, the population of Metro Manila is around
11.5 million and the number of people in the
KAMANAVA area is 22% of this total population.

Population density (2000)
(persons/ sq.km)

Metro Manila: 15, 686
Manila City: 63, 294

Kalookan: 21, 104
Malabon: 10, 382
Navotas: 25, 772
Valenzuela: 10,324




Components of the survey

* Interview questionnaires

- 300 households in select
villages (“barangays”) in
KAMANAVA

-8 _smaII and medium scale
companies;

- 5 schools
Contents:

- Flooding incidences, causes of
floods, height and duration of
flood waters

- Cost estimates (cost of
damage to structures, cost of
transportation, cost of iliness,
cost of mitigation)



Characteristics of respondents

Number of respondents based on income levels
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Most respondents are from low income levels —
most vulnerable to impacts of flooding



Initial results of survey

« Flood frequencies vary, with an
average of 32 flooding days in a
year, depending on the location
and drainage capacities

« 1 area in Malabon is still flooded
since 2004 but more than 120
families continue to live in the area.

* Floods occur more frequently from
June to September due to a
combination of heavy rains and
high tide.

« Height range of floodwater is from
0.25 m to more than 2m

« Duration of floodwater inside the
house/ building is from 1-7 days.



Flood impacts on households

1. Damages to structures,
furniture, appliances

2. Loss of income

3. Increased health risks

4. Increased transportation
and cleaning costs

5. Additional costs
for mitigation

- placement of
barriers

- land-filling

- raising the level of
houses



Average household expenses due to floods

Annual expenses|Mitigation cost
in PhP (USD) in PhP (USD)

Kalookan 3848 (80) 36021 (745)
Malabon 3383 (70) 50145 (1032)
Navotas 5773 (119) 64054 (1318)
Valenzuela 1663 (34) 6157 (127)

Annual expenses include: cost of damage, transportation, cleaning and illness

Mitigation costs include: placing of barriers, land-filling, or raising the level
of houses.

Households with high income spent as much as PhP2 million (USD
40,561) to build a higher house to avoid floodwaters from coming in.



Average HH damage costs
(1-time big flood)

PhP USD
Kalookan 7045 146
Malabon 20550 425
Navotas 17219 356
Valenzuela 7933 164
Average 13187 273

Household (HH) damage costs include: damaged structures,
furniture, and appliances, transportation, cleaning, and illness



Flood impacts on companies

* Floodwater prevention
measures:

- land-filling, raising the level of
building and/or building a new
one

* Loss of income, cost of
cleaning, cost of property
damages, especially to floors,
water supply and sewer

facilities.
Cost of flood mitigation: PhP20,000-PhP5
million (USD404 - 101,150).



Flood impacts on schools

* For schools, aside from cost
of damage to properties,
flooding prevents the children
to come to attend classes
because of difficult
accessibility.

* |n some cases, schools are Photo from Prof. Siringan
also used as evacuation
centers for nearby residents
affected by floods.

« Classes have to be extended
in a year in exchange for the
days when the schools were
closed due to floods.



Flood prevention activities — by
government

Polder dikes

Sandbagging

Raising the level of
roads Flood control gates



Initial analysis from the survey

As flooding in the KAMANAVA area becomes almost a daily
phenomenon, households spend more on mitigation activities, which
is dependent on income

Damage cost estimates from household seem low as these are
perceived amount of respondents.

- more comprehensive calculation of cost is needed to derive a more
realistic damage cost estimate.

- additional parameters are needed to estimate cost of illness or
health risks

Additional information is needed to analyze the damage estimates
for companies and schools. This could be elaborated in case
studies.

This study needs to include flood prevention activities done by
government and their cost-effectiveness.
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Tokyo’s Rivers in 1970




Sewerage in Osaka City

Osaka municipal ordinance of sewerage was amended
in 1960. It stipulated quality standard of waste water
discharged from factories. However, waste water was
not actually monitored.

Untreated waste water often damaged or clogged
sewers. A number of complaints against offensive odor
were submitted.

Around 1970, BOD of river water in the downtown
exceeded 65mg/L. It sometime exceeded 200 mg/L



Sewerage in Osaka City

Osaka municipal government established Water
Monitoring Division in 1972, and actually started
water quality monitoring.

Osaka Prefecture Police
established Pollution Control
Division. It exposed violation of
the ordinance Iin collaboration
with the municipal government.




Number of inspections

Factory without treatment facility
factory Factory with treatment facility Inspection
3000 | 45 50 52 56 55 57 | 7,000
2500 m " oo
~"
1 5,000
2000 - .
14,000
1,000
13,000
1,000 1 5 000
o000 | 71,000
0 0

1973 1974 1975 1976 1977 1978
year



from Osaka (tons/day) from factory (tons/day)
700,000 20

600,000 I Osaka N
—e— factory 116

500,000 114
400,000 1
1 10

300,000 [

200,000

100,000

16
14
12
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
year

Source) Osaka Municipal Government

Industrial waste water discharge from Osaka City

Total amount of industrial waste water was decreased of 40.2% during
1974 — 1983. This seems to be attributed to gradual increasing waste
water tariff system introduced in 1972 and “Water quality tariff” introduced
in 1973.



Administrative cost of industrial waste water monitoring in
Osaka (FY2002)

Facilities subjected to site inspection: approximately 3,000
Site inspections: 8,600 times per year, and 2.9 times per
one facility per year

Site inspection officers: 18 (14 was full-time inspectors)

Number of inspections conducted by one inspection team
consisted with 2 inspectors: 452 per year






Disadvantage of accepting industrial
waste water to sewage
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| System boundary of MFA and SFA in Tokyo
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| Substance flow of N in Beijing in 2020 (g/person -day) Scenariol |
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1000 | B |60 55 4.0/3.0 10 22| 0.22 288 63 44| 044| 264 116
C |95/9.0 60|50 5 0.11 480 53 0.22 88 19
85 - - - 888 182 - - 460 254
A 3.0 202010 25 0.55 44 24 1.10 0 0
1050 | B |6:0 55 /4.0/3.0 10 22| 022 152 33 44| 044 104 46
C |95/9.0 6.0/50 5 0.11 488 54 022 | 244 54
&5 - - - 684 111 - -| 348 99
A [3.0/2.0 2010 25 0.55 0 0 1.10 0 0
1085 | B |6:0 554030 10 22| 022 28 6 44| 044 28 12
C |95/9.0 6.0/50 5 0.11 328 36 022 212 47
&% - - - 356 42 - -1 240 59
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/°185O 1900. 1950, 19855—@45%,%0)7_:—9721&%\
s 2R BEDOREE = (ton/F)

= FEREBHM(GA-B)* x A (A)X2X365EI

%1 *EJEH#EIZIW)@E,EE%FEL’C?IK&)I CRBELLAE®RMIL1E
< FH o

1.
2.
3.

I (1999);
=% 7.6g/A-H(T-N), %&: 0.76g/ A\ -H(T-P)

RIE (2002): )
=3:9.0g/A-B(T-N), #: 0.77g/ A\-B(T-P)
&

A: NERDBS 3 B3R=0.55%, 1%E£=0.12%
B: 1AM BICHE#MT HLK=1,500

AxB = ZE3: 8.25g/ A -H(T-N), % 0.79g/ A\ -H(T-P)
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=N = JL = = JL =
RN BN | peman FER BARE S SUz | semap FER BARE L 5iz
(A-B(T-N)) (to'r;/ﬁ) (ton) (Btie-FTE) |(AN-B(T-P)) (to'r;/g) (ton) (Btie-TE)
(ton) (ton)
1850 87.7 2432.9 2656.8 -223.9 2433 712.8 -469.5
1900 [ 201.4 . 5587.1 1537.2 4049.9 076 558.7 436.5 122.2
1950 | 627.8 ' 17413.8 710.4 16703.4 ' 1741.4 210.8 1530.6
1985 [ 1182.9 32814.7 356.4 32458.3 3281.5 101.2 3180.3
35, 000 3,500
30,000 | —*HEEE (ton) // 3,000 —— AR (ton) //‘
== = == =5
25 000 = FE5 (ton) / 2 500 - FES (ton)
20, 000 / 2,000
15, 000 / 1,500
10, 000 / 1,000
5, 000 .<.\F 500
0 ‘ ‘ —=u 0

1850

1900

1950

1985

1850

1900

1950

1985
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Bang Sue
(Preparation for
Bidding

Rattanakosin
(May 2000)

Nong Khaem
(Feb. 2002)

(Feasibility Study)
N

Thon Buri

.

Thung Khru
(Feb. 2002)

Chong Non Si
(Dec. 2000)

Klong Toei
(Forwarding)

Cha Tu Chak
(Mar. 2005)

Din Daeng
(Otc.2004

)

Si Phraya
(Jan.
1994)



Water Area Capacit

Environment | (km? | Populatio System y Source Cost

Control Plant ) (m3/day) of Fund (Million
Bangkok Wastewater Treatment Project P
1. Si Phraya . 120,000 Contact Stabilization A.S. 30,000 | BMA. 100 % 464
2. Rattanakosin . 70,000 Two Stage A.S. 40,000 GOV. 100 % 883
3. Din Daeng 1,080,000 Activated Sludge 350,000 25 : 75 6,382
4. Chong Non Si . 580,000 Cyclic Activated Sludge System | 200,000 40 : 60 4,552
5. Nong Khaem 520,000 Vertical Loop Reactor A.S. | 157,000 40 : 60 2,348
6. Thung Khru 177,000 Vertical Loop Reactor A.S. | 65,000 40 : 60 1,760
7. Cha Tu Chak . 432,000 Cyclic Activated Sludge System | 150,000 60 : 40 3,482
8. lczo:ln::::ity Plant 25,700

Future BMA. Wastewater Treatment Project

1. Bang Sue 21 250,000

EECP 120,000 | BMA. 100 %

Step Feed A.S.

2. Klong Toei 56 485,000

Activated Sludge

360,000 60 :

3. Thon Buri 59 704,000 Activated Sludge

305,000

SUM 136 1,439,000




Pecentage of sewered population (%)
100

30 -@-Wholeareaof -@The23wardsof Tokyo -A-Wholearea of

Tokyo (%) (urbanized area) (%) Bangkok (%)

80

70

60

50

40

30

20

1945 1955 1965 1975 1985 1995 2005

Year



Multi-scale MSA construction minerals

Spatial
Scale
Gap between policy goal of
nation, region and city.
_ 1800 1850 1900 1950 2000 2050
Time
Scale Spatial Metabolism.
Forecasting, Backcasting
Scenario approach
Upper ground
Subsurface Under ground

Possibility of Waste
Generation, Recyclability

Link to “Cost”, “Energy”, “C02%, ...



National Scale: Surface / Subsurface MS
(construction minerals, 1945 - 2005, Japan)

6.7 b-tons
on ground
in 2005

55%
of MS is
underground!

8.2 b-tons
underground
in



City scale: Wakayama City Centre

Aerial Photo, 2004
(4.5 km?, 11,000 buildings, 38,400 people, 2004)

Commerci
al Area




4d-GIS, Wakayama City Centre, 2004



4d-GIS, Wakayama City Centre, 2002



4d-GIS, Wakayama City Centre, 1987



4d-GIS, Wakayama City Centre, 1976



4d-GIS, Wakayama City Centre, 1958



4d-GIS, Wakayama City Centre, 1947



City Scale: Indicator, Stock per capita
(Wakayama City Centre, 1947-2004)

130 vc

+3.4 times in 46y by

- increase of MS for
commercial buildings.
38 tic - shrinking population
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