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ABSTRACT

- Brief look at  urbanization and housing conditions is Indonesian local cities
  Jakarta,  Palembang, Ujung Pandang, Banjarmasin, Ambon etc.
- Method of flood statistics in Japan, and applicability to Asia-Pacific coastal cities
  Household survey after flood.
  Correlation between depth of water and economical damage of houses.
  Number of houses and households in relation to contour.
Introduction :

Global warming is one of the key issues to consider the urban development of the next century.  This is not only the domestic issue, but also international common conditions to be taken into account.  Solutions at various economical level with appropriate technologies available need to be sought for.

Building Research Institute conducted the Feasibility Study for "Global Environmental Impact Study of Urban Development and Housing Condition in Indonesia", in co-operation with Research Institute for Human Settlement Technology, Indonesia, with the research budget from Environment Agency Japan, in 1999.

In this feasibility study, tried to find method and data source in Indonesia, 

(1) To evaluate the emission of warming gas caused by Urban Development and Housing Construction, and

(2) To evaluate the impact of global warming onto the Urban Area.

Based on this feasibility study, the joint team is now taking urban part of the integrated research on "Integrated Impact-evaluation of Uprising Sea Level and Adaptation for it", sponsored by Environment Agency, 
In this paper, general overview of the problems in Indonesian cities, and technologies, methods and approaches available and applicable will be discussed.
1. Brief look at urbanization and housing conditions in Indonesia local coastal cities.

1.1 General View

  In Indonesian history, cultivation, modernization and development has been concentrated into Jawa Island, causing population move into the small island.   While, there are several large cities in other islands, where housing style and related problems are quite different.  In short, we can describe as follows :


Jawa island                                        
Other ids, typically

(1) Building material
(2) Flood control
(3) Housing style 
(4) Urban fire                       
brick, cement, rooftile
bank and dike is installed
nuclear family in detached house on ground
small scale                                        
timber, thatched/zinc plate roof
natural river
extended family in large house with raised floor (on high column)
large scale

This range of variety of Indonesian cities with limited reliable data available, paradoxically speaking, will imply us the adaptability and applicability of the model of methodology developed through this research for other various Asia-Pacific cities.    
1.2.  Coastal cities in Jawa island

  In the Feasibility Study in 1999, the team made inventory surveys in Jakarta, Surabaya and Soemarang cities.

  In some cities(e.g. Soemarang), the impact of uprising sea level is already of aware.  It seems that sinking ground level, caused by the drawal of ground water for industry and households also contribute to this phenomenon.    The development of urban area makes rain water flow out rapidly from surface through drainage into rivers, causing more rapid, deep and frequent flood.
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  Houses in these cities has floor at level almost same as ground, finished directly on it, with cement and ceramic tiles.   Houses (more precisely, indoor assets) of these cities are quite vulnerable against flood.

   Urban floods are frequently observed in the  low-wet area of these cities.                                   (photo : north Jakarta) 

  If the uprising sea level occurs, 

(1) Great loss of assets will occur, in the area lower than uprising sea level.

(2) Frequency of flood in the rest area will be higher.

1.3.  Coastal cities in other islands

  In this year (1st year of 3 years project), we are preparing field surveys in Palembang(South Sumatera), Banjarmasin (South Kalimantan) and Ujung Pandang (South Sulawesi) cities.
 There are three major types of houses in those cities, namely :
(1) [image: image5.png]


Timber house with raised floor on ground.  (2)Timber house built on the water
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   (left : Ujung Pandang)                               (right : Palembang)
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(3) Modernized detached house, usually made of brick2.  Modification of standards for flood investigation for anticipated uprising sea level
(1) and (2) are adapted to the regular sea/river water level change.  However (3), which could be evaluated as most valuable asset of the city, is quite vulnerable in terms of global warming.
                            (photo : Ujung Pandang)
  Housing shortage causes the extension of urban area with type (1) houses onto the seacoast/riverside, with high density, informal land title.
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  Sometimes the lower part of (2) is changed to the rental rooms or shop.  In such case, driven by the increasing density, uprising water begins to cause loss of properties.

 (photo : :rental room below, Palembang)                      (photo : flat 4F, after urban fire, Palembang)

  Large-scale urban fire attacks these cities consist of timber houses, followed by development of rather modernized housing/market complex through rehabilitation projects.  Usually, this kind of projects take little care of flood/water level.  This will be another vulnerable factor for uprising sea level (photo above right). 
1.4. Possible countermeasures to be considered/studied

 Conventional flood control strategy is an approach to temporary uprising water, while, global warming is a very longitudinal process.

 In this project, we will discuss about several alternative approach to cope with uprising sea level, for example :

(1) Re-settlement and relocation of the whole city, or low-wet area
  This will depend on the geographical conditions.  Preservation of agricultural land and forestry will also be taken into account.
(2) Strengthening the flood control policy

  Global warming will request severer conditions for the flood control than today.

(3) Development of appropriate housing type
  Some traditional housing style have been a solution for changing water level. Modernization, with keeping this characteristics will be promoted.

  Multistory house is a general trend, to cope with the increasing population density.  If well designed, this can also be a solution for uprising water.

(4) Some systematic approach for uprising ground level in parallel
  Usually, in the urban area, the level of ground is uprising in the long run, caused by the soil and sand brought by the flood water, renewal of buildings and disposal of inorganic garbage onto the urban ground.  If this speed exceed the uprising sea level, they can cope with the uprising sea level in the long run.

  Finally, if the benefit of those approaches (decrease of anticipated loss plus extra merit) exceed the additional investment, they will be feasible.

2.  Modification of standard for flood investigation for anticipated uprising sea level
2.1.  Technical Standards for the investigation into river economy

  Technical standard for the investigation into river economy is applied to grasp the economic effects of river management, and also annual statistics of flood in Japan.  Even though the purpose of the method is quite different, several components of the standard seem to be quite effective to grasp the forecasted future impacts of upraising sea level onto the coastal cities and agricultural land.
  The standard is consist of following components:
<1>. Determination of flood discharges

  In principle, take 5 or 6 discharges for an investigation.  The minimum should be a harmless discharge, while the maximum should be a discharge at which the cost-benefit ratio is expected to be 1.  The discharge for which the current river conservancy plan and the discharge for the long-range plan should also be included among them.

<2>. Investigation of ground height

  Investigate the groud height by dividng the area at every one meter of ground height difference. 

<3>. Hydraulic investigation of flood

  Estimate the floodprone area (assumed floodprone area) for each of the discharge levels selected for an investigation in 2.2 and estimate the inundation depth and the inundation duration (days) in each contour area on the basis off the ground height investigation stipulated in 2.

<4>. Investigation of assets in floodprone area
  Investigate general assets (houses, household articles, depreciable and stock assets of offices and agricultural and fishing households), agricultural crops and public facilities and utilities (rivers, road, bridges, agricultural facilites, railways, communication and power facilities).

In principle, conduct this investigation for each contour area.

<5>. Determination of estimated amount of damage

  Determine the estimated amount of damage at each discharge level by multiplying the amounts of assets obtained by <4> "Investigation of Assets in Floodprone Area"  by the damage rate for the estimate inundation depth at each discharge level <3> and totalling the results. 

Make a correlation equation of discharge and amount of the estimated damage and show it in a graph. 
<6>. Determination of expected amount of average annual decrease of damage (Benefit).

  For flood control work of certain scale, caluculate the anticipated amount of average annual decrease of damage (benefit) by the following method.

· Assume several levels of flood discharge.  
· Obtain the average annual probability of the discharges between one discharge level and the next. 
· Obtain the average annual amount of damage due to floods at this discharge level by multiplying this probability by the amount of estimated damage at this discharge level in<5>.  
· Obtain a cumulative total of these amounts from the minimum discharge to the maximum discharge.

· Graphically show the relation between discharge and benefit.

<7>. Determination of assumed expenses for flood control works at various magnitudes of floods.

· Calculate the expenses (including the cost of land acquisition) for flood control works required for certain discharge level.
· Determine correlation between discharge and the flood control work expenses.

<8>. Determination of economic effects.

· Determine the economic effects of flood control work by the following method.
· In this case, consider that the amount of benefits will increase as the prices of commodities rise and assets in a flood prone area increase.

(1) Obtain the benefit B (Expectation of Average Annual Decrease of Damage) by the method stipulated in 6 and assumed expenses for flood control work at various discharge levels, by the method stipulated in 7.

(2) Obtain the annual cost and annual benefit ratio (b/c) at each discharge level.  Show the result graphically.  Use the following equations for calculating the annual cost c and the annual benefit b.

 c = Annual Interest + Annual Depreciation Expense

   = I * (i + i/((l+i)^n - 1))

 b = B - M

  I : Cost of work at each discharge level

  i : Interest rate

  n : Service life of the facility (Embankment : 50 years, Dam : 80 years)

  M : Annual maintenance cost of the facility (0.5% of I)

  B : Benefit

  The results of the above equations are as follows:

      Embankment : c = I  0.0506

      Dam        : c = I  0.0464

      here i = 4%

(3) Flood control investments are considered as economically adequate as long as b/c is over 1.  Therefore, determine the cost corresponding to b/c = 1 and determine the scale of plan, the design high-water discharge and facilites equivalent to this cost.

2.2. Adaptation to the developing countries

Unfortunately, the above mentioned standards and related technologies seem never have been transferred to the developing countries yet. 
However, several flood control projects in the scheme of international co-operation, have been achieved, and feasibility studies (cost-benefit analysis) for planning stage were undertaken by experts/consultants dispatched, usually through applying simpler method derived from the mentioned scheme .

 Because of the limitation of available statistical data, several inventory surveys were tried out to obtain the local parameters.

2.3. Example of application for flood control in Indonesia

As an example, a feasibility study, which was applied for the Brantas River Basin in East Jawa Province, took the similar scheme, described in the flow chart 1, in 1976.
It was difficult for the experts dispatched from Japan, to obtain local parameters, e.g. co-relation of depth of water and economical loss of assets (movable indoor objects) on site, and they had to assume the parameter same as in Japans.  Most of the target areas of this approach have been rural.

CHART 1

2.4. Modification of the scheme considering the uprising sea level for urban area
 It seems that the basic scheme (method and approach) could be applicable also to the uprising sea water problem.

However, we have to consider the following differences.

(1) Flood is rather a short-term phenomenon for several days, while uprising sea level will cause a quite long- term impact.   Therefore, the same depth will cause far severer (permanent) damage, but maybe easier to escape from (possible to adapt slowly).

  We can assume the part of existing land (ground) which will become under sea level, will lose its value.  (Useless or less useful for human settlement)

(2)  Even in the urban area which is forecasted to be still beyond the upraised sea level, the risk for flood will be larger, in terms of depth, frequency and duration.

(3)  In urban area, assets are more varied than in rural area.  Therefore, we have to classify houses and buildings through typological analysis.  Different type will have different parameters and different levels/characteristics of vulnerability. 

 This typological approach will also help us to evaluate the proposed alternative plans to cope with the global warming.

Therefore, we are going to develop following methods, to evaluate the anticipated impact of uprising sea level onto the urban area in 3 years (2000-2002).

(1) Typological analysis of urban area and urban houses & buildings, to identify :

· Amount of assets lost or damaged for each type and depth of water.

(2) Analysis of zones (border and area of each type)

(3) Analysis of zones of ground height

· Area, which will be under upraised sea level

· Areas, which will be beyond upraised sea level, but will suffer from increased risk of flood, which will be evaluated with the scheme of flood economy investigation.

(4) Macro analysis of total urban area

(5) Evaluation of possible alternative countermeasures

For this purpose, the team is undertaking the following activities just now:

(1) Identification of possible damages caused by future uprising sea level, through field survey of various Indonesia cities..

(2) Typology of urban area and urban houses and buildings, through field survey.

(3) Identification of zones through analyzing air photo and satellite image.

(4) Evaluation of assets and damages of each type of houses and buildings, in relation to the depth, frequency and duration of uprising, through case studies of flood, etc.

Through this study, various useful parameters will be obtained, which will be applicable also to other areas.

(5) Zoning by contour line, and cross check with urban area types, measuring each area.

If there is no map available, contour line will be obtained from air photo analysis.

Concluding remarks:

Based on the inventory information on the target area, the team is trying to modify and apply the scheme for investigation for river economy into uprising sea issue. 

The study is now on-going. The findings will be disclosed from several URL sites, e.g. http:// www.kenken.go.jp. soon.  Any discussions are welcome to keikan@kenken.go.jp.
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BASIC TYPES OF BUILDINGS AND HOUSES

TYPE 1 : GROUND HOUSE      
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TYPE 2 : STAGE HOUSE       [image: image2.png]



TYPE 3 : MANGROVE HOUSE   [image: image3.png]
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