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ABSTRACT

Spatial development on Java faces a strongly isorgaompetition for space over the next 25
years. A major driver for spatial development W urban growth: an increase to a very high
30% urbanized area by 2025, has been projecte@ s€arcity of land and strong need for
conservation will lead increasingly to conflicts iaterest between the different sectors. An
optimization of land-use, balancing the demandssface from the different sectors, will be
necessary. Such strategic analysis requires aifjcation of spatial development in order to
facilitate comparison of scenario’s and optionsiffddent sectors will need to develop policy
which addresses the scarcity of land; regionaklbgment will be characterized by strong
shifts in settlement and employment; urban develmnwill require a strong focus on
sustainability (employment balance, mobility, wateanagement); agriculture will be faced
with a reduced area and an increasingly urbanizadkety inter-regional transport will need to
be strengthened in order to support the modermisett the economy; an adequately justified
conservation zoning (ecology, erosion, run-off)det be established most urgently as part of
a sustainable spatial development strategy, antl bl essential for local and regional
authorities to resolve local versus regional irdese The results from the “Integrated planning
for space and water” project are used to elabalfattrate those challenges in spatial planning.

Keywords: land-use competition, optimization, quatified projections, sector policies
1. INTRODUCTION

Strong demographic changes and increasing econaativities over the next 25 years will
stretch available resources of land, water andrenmient on the island of Java to the limit.
Sustainability of socio-economic — and physicalteys is becoming a major issue for Java;
the demand on resources is strongly increasingewth#é supply capacity is decreasing. For
example water systems appear highly sensitive to irammeasing land-use intensity;
uncontrolled settlement and non-adapted land-usetipes up to now have had a strong
adverse impact on runoff; at the same time the ddnfiar water and the impact from flooding
are increasing. Climate change is expected todurtbgatively influence the supply by causing
more high intensity storms as well as more extrdmeght situations.

Major congestion can be observed in the largegsgeriously hampering economic activities.
Inventory of remaining forest areas indicates #ilhbut a few DAS have a percentage forest
cover which is (far) below the 30 %; such minimumrgentage is set as a target for an
environmentally healthy catchment (DAS) in the Nepatial Law (2007).



Pro-active planning to address the challenges wvatjuire a combination of resource
management, regional planning, infrastructure dgwekent, and protection through zoning and
regulation, to optimize overall welfare. Spatidnming, defining the primary situation and
spatial balance between sectors, will play a megardinating role in this.

Java island will increasingly experience a scarotyland resources, resulting in a strong
competition for space. A rational basis, using dqified information from different sectors, will
be required to prepare for decision making to mesatompetitive claims; this means a
quantification of interests and impacts. For thusntification a spatial modeling, which allows
to trace the impacts of alternative allocationspdce, will be essential.

Spatial planning will play a crucial role in a paotive planning to address problems in
different sectors. The present paper reviews the of spatial planning in such pro-active

planning and more in particular addresses theablaodelling to quantify options and trade-

offs. This is illustrated in the different sectsobelow as follows:

section 2 gives a sketch of a recently developetiapmodel (Java Spatial ModelJSM) and

its use to project land-use for Java; section IZudises urban development policy; the
challenges for development of mobility are discdsse section 4; the consequences of the
strong land-use changes for agriculture are revdelrgefly in section 5; consequences and
challenges for the water sector and in particulamservation are discussed in section 6;
establishing a sufficient spatial planning will posrganizational challenges which are briefly
elaborated in sections 7; key observations andrfgsdare summarized in section 8.

2. SPATIAL PROJECTIONS FOR JAVA — SPATIAL MODEL

General
The forecasting of land-use changes is importanifo reasons:

- Different sectors (e.g transport, energy, wates,)eteed information for the mid and
long term about the spatial distribution of residefirms and land-use as input for their
planning and evaluation of investments. An improgeghlity and consistency of this
critical input data will improve policy making ihé different sectors;

- Insight in the future land-use changes and thersequences (via maps and impact
indicators) are an essential input to formulatelipytolicies and regulations aiming to
avoid unsustainable developments (e.g. zoningdtept flood plains or upsteam areas
with a high impact on run-off peaks from future amkdevelopment)

Spatial modeling, allowing to project future seatiknt, based on a representation of spatial
processes and scenarios, and its application teghgal development of Java is reviewed in
the paragraphs below.

Drivers of land-use change
The ongoing transformation of non-urban area intwanized land is caused by developments
in spatial markets like the housing market, laba@rkat, and transport market. These markets

! model prepared in the project “Integrated planmifigpace and water”; project carried out for the
Ministry of Public Works, Direktorat Jenderal Pexat Ruang.



change under influence of several interacting dgvorces; important drivers are demographic
and socio-economic drivers. A good understandingheke drivers, how they are going to
develop and differ among regions, is importantnh@mdeling future urban land-use.

Demographic driversare especially important to project future restddriand demand. Key
drivers for additional residential land-use are:

- Population growth;

- Household size reduction;

- Increasing use of land resources per householdeakmgrows.
For the coming decades all three factors will resuladditional demand for residential land
and, for example, the decline in average houses$iakl was in the period 1990 - 2000 a more
dominant factor explaining the growth in urban larsg than the population growth on Java.
Establishing the total need for additional resigdriand is based on a multiplication of these
three factors. Although the population growth slaesvn on Java, projected around 20% for
the period 2005-2020 (BPS), the total additioredhfor residential land will be high and is
forecasted to be above 70%. It should be notedtiigigrowth will be unevenly divided over
Java, mainly varying by differences in economicelepments. Simply applying a standard
factor is therefore no option and a spatial mosleldeded to capture the regional differences.

Key Economic driverdor land-use change are:

- Economic growth and associated employment growth;

- Land-use by employee;

- Changes in economic structure
The demand for industrial and commercial land iseiir by changes in employment for these
sectors. Key measure for economic growth is thevtir@f GDP; the economic growth consists
of a productivity component and an employment comepd. The GDP growth over the last 15
years on Java is more than a factor 3 higher thargtowth in employment showing that the
productivity component is larger than the employmesmponent. It should be noted that
substantial differences exist in employment groiitween the various regions on Java. For
example, the average annual growth rate of emplaynme Jakarta has been a factor three
higher than for the provinces of East or CentrahJa

The economic structure of Java has changed signific over the last 15 years; the
employment share of agriculture has declined fr@%4n 1990 towards 36% in 2005 (BPS
data). The employment share of the industrial sé@s increased form 11 to 22% in the same
period (service sector from 40% to 42%). It is @ that these changes in economic structure
were an important driver of the growth of indudtaad urban land-use. It is likely that in the
future an additional shift from employment in thgriaultural sector towards the industrial and
service sectors will take place.

Thetrends in spatial developmerdsepend on the spatial scale level: at the inteiored level

a centralization trend can be observed driven hylomgeration forces (e.g. Greater Jakarta
region); however at a regional level suburbanizafm decentralization) is the dominant trend;
on Java this can be observed in the regencies baigly Jakarta in the provinces of West-Java
and Banten. Key drivers of suburbanization are imgupreferences and improved transport
conditions (higher car ownership rates, improveddroconditions) facilitating longer



commuting distances. For example, it can be exgetiiat the development of a highway
network on Java will have a big impact on spatievedlopments. Spatial planning will be
needed to protect the interest of other sectord@etsure that urban development takes place
at desired locations.

Structure of the prototype Java Spatial Model (JSM)
Key principles in the design of the Java Spatiatiel@re the following:

- Layered structure to capture the different spatrahds of centralization at an
interregional level and suburbanization (or deadiztation) within a region;

- The modeling is dynamic and uses time steps ofyeae; this reflects the incremental
nature of spatial changes and enables to modeltithe path dependency of
developments;

- Key feature of the model is its spatial detail, thedel is capable of calculating the
impacts on the spatial distribution of residentglayment and associated land-use
changes of different socio-economic (or demogrgpseenarios and/or policies at the
level of desa units;

- Flexible structure based on the use of separateaicting modules.
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Figure 1: Functional flow diagram of the Java SphModel (JSM)

Figure 1 presents the structure of the model camgria socio-economic module, addressing
differences in development at a regional level, asgpatial allocation module addressing the
changes in number of residents and employment ssuteted land-use changes at a local



desa level (27000 desa’s on Java). Further agrosessing module is developed to generate
(at present a limited number of) indicators fordarse, agriculture and water.

Economic development as driver of regional change:

at a regional level economic developments are the mriver behind migration streams and
there is a clear difference between the econontcpapulation development in the rural and
urban regions on Java. The regional module of &va $patial model addresses these regional
differences in economic development and the aswuCienigration pattern (e.g. migration
stream from Central and East Java towards Greakartd region). The regional module in the
JSM operates at the level of Kabupaten and has ksémated based on BPS data on
employment status and population for the period0i®®00. The module distinguishes three
different economic sectors, namely agricultureustdy and services.

Figure 2 presents the forecasted regional developmeemployment at the Kabupaten level.

Exogenous projections by economic sector have hsed at the Island level. The map shows
the differences in development between urban amdl megions and the agglomeration

advantages of the greater Jakarta region. At tha l&f economic sectors there is an ongoing
change in economic structure from agriculture talsandustry and services.
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Figure 2: Simulated employment growth by Kabupaten

Figure 3 presents the forecasted population graivthe level of Kabupaten as forecasted with
the regional module of the JSM. This model usesuf@ion projections at the Island level from
BPS as input and the output of this module is ifputthe desa model within the JSM. The
population development in a region is strongly et by the development in employment in
the region itself and surrounding regions via aiapateraction matrix. Other factors affecting
the population development are land availabilityl apatial policies. The functioning of the
model can be illustrated by the high populationngloin the Kabupaten Tangerang and Bogor.
This is driven by the employment growth in Jakaatal lack of space in the Jakarta region
itself and kota Tangerang and Bogor (a similarguattan be observed surrounding Surabaya).
The impact of spatial planning, model settings amsun this case that the draft Java Bali



spatial plan has been formally adopted, can bestithited for the Kabupaten Bekasi and
especially Bandung where most of the land is pteteas natural or agricultural conservation
area. Alternative model runs for the Bandung regwithout implemented conservation zones,
show a high population growth for this region irsteof the modest increase as presented on
the map.
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Figure 3: Simulated population growth by Kabupaten

Forecasting land-use changes — setting the policiiallenge

The strong increase in urban land on Java will lsixeng implications for other types of land-
use. The maps in Figure 4 present the calcula@llldesults for the growth in urban land on
Java for the coming 25 years. This calculationaiseal on the long term demographic scenarios
of BPS for Java as a whole and drivers of urbawml-lzsse changes as specified above. As
reference for policy setting the zoning from thegant draft Java Bali spatial plan is included.
The maps show that the growth in urban land is mgpat a high speed (due to a combination
of drivers as population growth, declining househslze and increasing welfare) and an
increase of 70% in urban land is predicted forgaaod 2000 -2025. The growth in urban land
is mainly in competition with irrigated areas arfdno further policy actions are taken a
substantial loss of irrigated area will be the empugence of this ongoing and unrestricted urban
growth. Due to this loss in irrigated area ricd safficiency for Java (currently close to 100 %)
will drop under 80%, and the island of Java wilttse a net importer of rice.

The maps of land-use changes on Java illustratertgeing strong changes in land-use which
in combination with existing problems makes it cldet a continuation of a largely unplanned
and unrestricted spatial development will have sewensequences for the natural and living
conditions on Java. The challenges are recognizéde New Spatial Law (2007), and the
challenge is now to implement an efficient spapkanning framework capable of protecting
the interests of the 3 p’s (people, planet andif)rddelow the contribution of the JSM to such
spatial planning framework is briefly discussed.



l =080

Figure 4: Urbanization on Java, urban area 2000 arwtlan area 2025
(projected with JSM)

Contribution of JSM to spatial policy making

The complexity of spatial policy making is thaigtin its nature a multi-sector and multi-level
activity. Many different sectors (e.g. housing,efstry, agriculture, water, etc.) put claims on
land and it is a key function of spatial plannimgdevelop an integrated multi-sector spatial
plan. The spatial planning agency has to perfonrmuéi-sector analysis, focusing on the land
claims from the different sectors, to develop simtegrated spatial plan.

A multi-sector analysis will require to resolve @arting claims and to make trade-offs. For
example, conservation in upstream regions mightltres a shift of residents and firms to
downstream regions. Such additional need for utliad in downstream regions might conflict
with the preservation of sawah areas. A tool sield®M can be used to identify the kind of
choices which need to be made. Such informatioaritical to inform policy makers and

develop a spatial plan which contributes as bepbasible to overall societal welfare.

By providing transparency and visualization, apgiien of such quantitative approach can
strongly facilitate the process of negotiationshwilifferent sectors and tiers of government
which is necessary to establish an overall agrpatiad plan, a necessity for implementation.
The political process of negotiations with differsectors and tiers of government is illustrated
in Figure 5. As indicated above, a land-use madal help a Spatial Planning Agency in this
process by improving the collection and processihgpatial data, facilitate communication

based on presentation of alternative land-use &stean thematic maps, and identification of



areas of conflict and trade offs. The process w@raction with the sectors is dynamic in nature
but needs clear procedures for interaction to fglaliscussion points and deliver well defined
“Spatial plans” at regular intervals in time.
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Figure 5: Role of the spatial projection model e thegotiation process to
implement spatial plans

3. URBAN DEVELOPMENT POLICY

Like many other megacities in the world the cityJakarta has grown out of its administrative
boundaries (DKI) into the neighbouring provincesBanten and West-Java. The population
growth of the agglomeration of Jakarta, especialyl, is fed by an ongoing influx, driven by
higher employment growth figures, higher averagmine levels and education opportunities,
of migrants from other parts of the nation partelyl from rural regions of Central and Eastern
Java. The lack of space within DKI and prefererfoesa suburban livestyle, especially once
people have started a family, results in a largen@ration or suburbanization into the
kabupaten surrounding Jakarta (Bogor, Bekasi amgi@fang). Result of this two processes is
that in the period 1990-2005 the population of Didkarta has increased modestly from 7 to 9
million and the population in the surrounding rego(Kabupatan en kota Bogor, Bekasi,
Tangerang and Depok) has more than doubled irattne period from 6.6 million towards 13.2
million.

This trend is expected to continue, the maps imfeig present the size of Greater Jakarta in
2000 and the forecasted size (JSM) of this metrspal 2025. The development is largely



unrestricted with the exception of the protectibithe Sawah area in the North-East of Jakarta,
which is specified in the draft Java Bali spatiap The map shows that the urban area is even
growing out of the existing greater Jakarta reg{@abodetabek) into regions (kabupaten)
Serang and Karawang as well, for this whole redgi@population is projected to grow from
24.7 million in 2000 towards almost 34 million péop 2025.

Figure 6: Greater Jakarta in 2000 and 2025 (foreteaswith JSM)

The forecasted large increase of the urban arepeaiter Jakarta is likely to deepen existing
problems with water floods, water quality, trangpton, urban climate (lack of open areas and
trees), etc. An urban development strategy is reeéale€ope with this challenge and the JSM
has been used to explore an example of such sgrategnely the network city concept.
Principle of the Network city concept is to limitban area growth around Jakarta in such a
way that a network of a compact Jakarta and datellies is created

The network city concept has been implemented biygua combination of three strategic
measures as follows:

1) Regional development strategy: this strategy amnsetuce inflow to greater Jakarta
region from especially central and eastern Javeciagating opportunities in other
regions and limiting available space in the gredadarta region;.

2) Use of zoning policy to protect open space surroyndakarta. The zoning policy is
used to cluster urban development into the sadlittes;

3) Use of urban densification strategies in existimgl amew urban areas. Part of the
additional urban land claim is caused by lowerimgpylation densities as household
sizes are decreasing and land-use by househaidrisaising. Many cities in the world,
examples can be found in Europe and Japan, hapen@sd to this trend by an active
urban densification strategy to increase the nunabedwellings within the existing
urban area.

The impact of measure 1) on land-use change withbdest as experiences show that regional
development strategies reducing migration flowsdaifecult to implement successfully. In the
example case the growth of the Greater Jakart@megiue to this measure slightly reduces



from 34 million in 2025 towards 32 million (from Z4million in 2000). Measure 2) and 3) are
much more important measures as they aim to retthécaegative impacts on land-use caused
by key drivers such as declining average housesialtk and suburbanization. The assumption
for the densification strategy is that the fallingban densities, as part of the trend, can be
reduced and densities stay closer to the existoulption densities in 2000 (as a limit or
reality check on the strategy, it has been setithabne of the regions the population density
may become higher in 2025 than in 2000) .

The map in Figure 7
illustrates the urban
development of
greater Jakarta in
2025 if the network
city concept is
implemented. It
should be noted that
the network city
case represents the ‘-
situation in which
there is an active
and inforced spatial
planning.

Further it should be

emphasized that this Figure7: Greater Jakarta in 2025 (forecasted withM) based on
paper does not claim a network development strategy.

that the network city

concept is the best

approach for the Greater Jakarta region. It onlgt&/éo make the case that strategic planning is
urgently needed for this region. A planning frameéwa@nd culture is needed in which
alternative spatial plans are designed and evauate their consequences. The use of
guantitative information from different sectors dadd-use simulation tools can help to make
such exercise realistic as it makes the choicegradd-off's explicit.

4. SPATIAL DEVELOPMENT AND MOBILITY

It is widely accepted that land-use, economic aadsport developments are closely related:
land use and economic changes have impacts omptidrdemand and the performance of the
transportation network and, vice versa, changdisanransport system affect the settlement and
performance of residents and firms (Zondag, 200RAg interactions exist at an national or

Island level, where transport is essential for eocoic development as it creates scale
advantages and competitive prices for productsyelsas at a regional level where transport

efficiency affects the regional economy.



Regarding the interaction with land-use an ofteedusliagram to illustrate the mutual
interactions between land-use and transport isldnel-use and transport feedback cycle’ by
Wegener (1999) (abbreviated version in Figure 8).

The relationships in this diagram can be briefly
. Trans-
described as follows: port
- The distribution ofland usessuch as
residential, industrial or commercial,
over the urban area determines the
location of human activities such as s¢cessibility
living, working, shopping, education
or leisure.
- The distribution of humaactivitiesin
space requires spatial interactions ol
trips in the transport system to
overcome the distance between the
locations of activities. Figure 8: Land-use and transport feedback
- The distribution of infrastructure in the cycle
transport system creates opportunities
for spatial interactions and can be measureztasssibility.
- The distribution ofaccessibilityin space co-determines location decisions and sdtre
in changes of thiand-usesystem

Activities

Land
use

The impacts of transport developments on land-uge especially strong for developing
countries like Indonesia as the land-use dynamreshégh and the relative difference in
accessibility resulting from an investment is larger example, the structuring land-use effects
of a new road is likely to be larger in an areahatsparse road network than in an area with a
dense road network. Land-use changes that can pectexl as a result of infrastructure
development in Indonesia are sub-urban land dewetop are corridor developments along the
(line) infrastructure. These spatial developmerdgsdnto be managed by spatial planning to
protect the interest of other sectors like agrio@f sawah area, forestry, water, etc.

The map in Figure 9 illustrates a calculated prtiopecof the corridor development along the
planned Java toll-way. A supporting spatial pokail be needed to protect for example sawah
and the sensitive catchments of lakes along tigaralent of the road. The map in Figure 10
presents the impact of such water related zonimydtect an important lake upstream of
Semarang.

As described in section 2 theverwhelming trend in urban land use in Indonesia is sub-
urbanization. This issue will only become more important as the growth potential for further
(sub-)urbanization in Indonesiais very large due to currently low car ownership levels and poor
road infrastructure conditions. The result of a large scale sub-urbanization on Java will be a
strong increase in urban land coverage (as suburban densities are low), associated lost in
available land for other functions, and a high increase in car based transport and related
congestion problems. To mitigate or avoid this development a controlled spatial development,
as suggested in previous section, complemented by a supporting transport strategy is needed to



create a sustainable urban transport system. In the case of the urban network city a
complementary public transport system need to be developed to serve these high density nodes.
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Figure 10: Illustration of the result of water re&d protection on
the projected (JSM) corridor development along &reaJToll road

It is important that transport gets integrated in the urban development plan from the start.
Ignoring this aspect in the process, and adding or implementing a transport strategy once the
development has been realized, is much more complicated. For example to implement rail
service it is needed that land has been reserved for construction of the track, urban densities
should be high enough to make a service financially feasible and a nodal structure should be

created with activities around the station locations.



The strong relationship between spatial developsamid mobility in Indonesia justifies a
spatial plan which, at the Island as well as atrdggonal level, addresses this aspect as an
integrated part of the plan. Important issues tiresk are:
- Spatial planning influences the location of urban development and therefore
transport demand
- Thespatia plan needs to be balanced with transport strategy to take advantage of
economic potential of a good accessibility (e.g. office/mall development at station
locations)
- Thelargeinfrastructure projects cause land-use changes — the spatial plan should
recognize this and protect areas if needed

In practice this means that transports experts-anstitutions need to be involved in drafting
the spatial plans and vice versa that spatial phgnexperts are involved in the design and
evaluation of transport plans.

5. AGRICULTURE

Projection of land-use for 2025 (Figure 11) presenstrongly reduced (13%) area of irrigated
agriculture. Such land-use change will be pardidylstrong around the larger cities. This
change will have consequences for self-sufficiemrcyproduction such as rice; Figure 12
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Figure 11: Loss of irrigated area, maps preseniimgated area in
2000 and 2025 (projection with JISM)



presents a projection of self-sufficiency for rioe Java taking into account an increasing
demand (population), a decreasing production andaaanodest increase in yield.

An ongoing trend in agriculture production, triggerby a growing urban market is a transition
from a traditional practice focused on rice, towsardommercial cropping focusing on
vegetables and fruits, serving the urban
markets.
Irrigation water supply is by far the
largest water user on Java; irrigated rice=s
cultivation is an intensive water user
(volume about 5 times larger than for =
vegetables).

Java Rice self sufficiency %

600

The combination of a reduced area and
an anticipated accelerated change in™
cropping pattern in response to the
urban market, together with a strongly
increasing urban water demand, will

water management. Even an overall

reduction in bulk water demand may Figure 12: Projected self-sufficiency of

result; the strong seasonality of water Java in rice production (2000-25

supply versus the continuous demand in

an urban setting will require more emphasis oregf@and control (throughout the dry season)
An adequate projection of demand (agriculture, nylvall be essential in a pro-active planning
of water resources on Java; an integrated andeatkfarojection, such as provided by JSM, is
then essential.

6. WATER - CONSERVATION

Strong land-use changes have taken place in rgeamn$ in river basins on Java, with strong

negative impacts on the performance of water systeRrojections of land-use for the period

up to 2025 show a continued strong change in lasd-ult has become obvious that the

performance of water systems, is very sensitivdatal-use change and thus has become
strongly dependant on spatial development; an iated planning of space & water has

become a necessity.

Intensifying land-use will increasingly require b@lance different interests in development,
requiring for example to make trade-offs betweenfleicting interests in water- and land-use
development. Such situation has for example emeargdte B. Solo basin: an intensified land-
use potentially causes increased erosion and hagative effect on the run-off pattern in the
river basin (higher peaks, lower low flow). A desi balance between those interests will need
to be established based on information on the semmomic benefits of opening up new areas
or considering new land-use functions, the potémiggative impact on water resources, and
the cost of possible remedial measures to conggative effects. Based on such information
and identifying/ranking of the most sensitive araanservation zoning is needed (designated
areas with associated regulation) which can be bgdatle authorities to implement the desired



overall resource management policy in the basiralafixing local interest versus overall
interest)

The primary objective of spatial planning is to
- optimize land-use to create the maximum value darety, in combination with
- protection/conservation of vulnerable functions gertain areas by imposing
regulations

Two main components can then be differentiatethénapproach to deal with those objectives

a) water should become one of the guiding principtespatial planning in order to
influence spatial planning such that the negatmpacts of future land-use changes
are minimized as much as possible, and potentialsorbe (fully) realized,;
favorable patterns of spatial development can batifled based on a mapping of
specific water- and space attributes

b) specification of water related zoning (erosion, affin control, ..) to
conserve/maintain/re-install favorable water resesr characteristics. Zoning
forms the main instrument to control ongoing — grdvent future catchment
degradation.

Component a) requires a facility to project theeeti§ of alternative spatial plans. A mapping
of spatially distributed water related attributegls as, emissions, flood damages, remaining
forest, sensitivity to sea-level rise, etc., linketith the projection of settlement/economic

activities, forms a main input to pro-active plampiof land-use. The post-processor of JSM
(see Section 2) can be further developed to prostidé planning tool.

A particular concern for environmental sustain@pil the preservation of sufficient forest area
in each of the different catchments (DAS). The Ngwatial Law specifies a minimum forest

Farest (%)

Figure 13: Projected land fraction forest by DAS2025



area of 30% as a minimum to maintain an “ecoldbjichealthy” catchment. Figure 13
presents a projection for 2025 of percentage faaesa for the different DAS on Java; only a
few of the DAS satisfy this requirement. A careh#lancing of environmental versus
economic interests will be necessary to establisbafistic/acceptable forest conservation for
each DAS.

The contribution of component b) of the approachoptimization of land-use comprises
minimization of the (potential) negative effectalfverabilities) of settlement by zoning and
associated regulation; this forms main instrumenspatial policy making. This covers two
main purposes: protection of interests in the déffik sectors and harmonization (see Section 8)
of the use of space by the different sectors.
There exist many different types of zoning, forrayxée for water

- Flood zoning

- zoning for emission control

- Watershed conservation (e.g. to prevent erosion)

- Groundwater protection, etc

The definition of the optimal zone and methodolégyits derivation will be different for each

of those aspects. In the case of Flood zoning fitenam can be defined as the zone that
provides the best reduction of flood damages inpaeon to the costs of implementing the
zoning and flood damage control measures. In teBe ch emission management the optimum

Conservation zones in ‘:w :
present spatial plan “% Conservation zone

.\ for runoff control
(forestry/ecology) a‘«@"!@‘
Conservation - )

zone for erosion

Figure 14: Water related conservation for the Jradaluna basin in addition
to conservation for forestry/ecology (draft spatpen)



zoning will usually also be based on non-monetaiyes, for example the minimization of the
impacts on the ecological state of the water-systenthe case of watershed protection a
mixture of monetary and ecological indicators mayneeded. Different spatial levels need to
be differentiated for zoning policies. For examfae zoning for the water sector usually river
basin wide interests and interactions will neetbeéoconsidered; this may be complemented at
the local level with more detailed/additional zapnin

In the “Integrated planning of Space & Water” paijan indicative zoning analysis has been
done for conservation of runoff (peak flow/low flowmain factor influencing flooding and
drought) and erosion for catchments in the Jratunaeriver basin. The necessary information
about the water system and area has been derived the study “Basin Water Resources
Planning project (BWRP)- Jratunseluna basin plafhe runoff and erosion conservation
zoning for the Jratunseluna basin has been dewtlogsed on the following characteristics:
- Water sector specific knowledge is needed to dresteption zones for erosion or run
off conservation
- Anincremental approach has been used — diminigiaitegof return
- A CBA method has been used to evaluate zoningoadi@/ option
- Figure 2 illustrates the zones which were delimddte erosion — and runoff control;
this was based on readily available data and alu&wan of impacts.

7. INSTITUTIONAL AND ORGANIZATIONAL CHALLENGES

Spatial planning has a coordinating role (see [Eidur with respect to the different sectors;
furthermore a coordination is necessary betweeferdifit levels of government. The New
Spatial Law explicitly recognizes this multi-sectawulti-level coordination role for spatial
planning.

Besides regulations following directly from the Newvaw there will be a strong need for
voluntary agreement between different parties dregk problems/challenges in a coordinated
effort, for example by producing jointly recognizedlicy documents. An example of such
coordination/cooperation is the harmonization betwevater related interests required to
implement the more complex WRM measures/projeath a8 for example conservation.

To address conservation issues a program of hapamoom covering the fields of Water
Management, Spatial Planning, and Environmentakeptimn and Nature Conservation will be
required. The cooperation can comprise representat joint water boards, joint steering and
working groups to work out proposals, the publmatof joint commitments in plans that are of
a strategic or operational nature. Part of sudpemtion may be given a legal status in order
to ensure sufficient commitment and sufficient ititen to updating at regular time intervals

As an example Figure 15 presents such processimiomézation as it has been implemented in
The Netherlands. The harmonization covers the dield\Water Management, Environmental
protection, Spatial planning and Nature Conserwatidhe involvement of different levels of
Government is indicated. The cooperation comprigpsesentation in joint water boards, joint
steering and working groups to work out proposats the publication of joint commitments in
plans, which are of a strategic or operational reatu

Although much of the cooperation has taken placa e@oluntary (efficiency) basis the whole
set-up has been given a legal status in ordergarersufficient attention to updating the plans
at regular time intervals.



Strategic information on potentials, options antkrirelationships is important to support the
harmonization process. An important step to gdadfas information has been set with the
implementation of the river basin planning and ngg@maent program. A further important step
will be to (fully) implement pro-active spatial plaing.

8. CONCLUSIONS - OBSERVATIONS

The growth in urban land-use on Java is projected7®% increase in urban land by 2025;
this will result in a built-up area increasing frdr@% at present to a very high 30% in 2025;
this growth is caused by population growth and otaetors such as declining household sizes,
increasing welfare and suburbanization. In comimnatith existing problems it is clear that a
continuation of a largely unplanned and unrestiiceatial development will have severe
consequences for the physical - and living condgion Java.

An extensive pro-active planning comprising a camabibn of resource management, regional
planning, infrastructure development, and protectibough zoning and regulation will
necessary to guide the developments towards a nmation of potentials and minimization of
adverse impacts. Itis concluded that a flexibtd to project future land-use will be essential
for this optimization.

The need for a more pro-active planning has besygrezed in the New Spatial Planning Law
(2007), and the challenge is now on the implemantaif an efficient spatial planning
framework capable of protecting the interests ef3lp’s (people, planet and profit). The Java
Spatial model as described in this paper, whichukites urban development and associated
land-use changes, can be an important supportgtigument for spatial planning, based on:

- production of spatial projections: the modelingnsiates the socio-economic and
demographic scenarios into detailed spatial prigest which makes it possible to
assess these future developments on their consezgieand need for policy
intervention (e.g. see map illustrating loss afated area due to urbanization);

- calculation of the impacts of alternative land-ym®icies (such as zoning or urban
densification strategies) and support to the pofigker with information on the type
and size of choices which need to be made.

A review of some important planning sectors revéasfollowing priority aspects for analysis
and policy making
- urban development: the strong urban growth wiluregja development concept
which addresses employment, mobility and water mament problems. In spite of
the recent (uncontrolled) growth, a network citpcept may still be a viable concept
- mobility: land-use — economy — transport developtsiane strongly related; in view
of the strong land-use changes and expected ecormgowth and transition to more
non-agriculture activities, a very dynamic situatfor mobility can be further
expected; a sufficient accessibility at the inngr and inter-regional level will be
needed; the way for the strongly growing Jabotabgion to create a sustainable
urban transport system may be to implement a clbedrepatial development
comlemented with a supporting transport strategy
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- agriculture : a substantial reduction of irrigateda is projected together with a
change in cropping pattern in response to a styagrgiwing urban market. This will
have strong influences on water management andeullire a re-definition of
agricultural production targets and — support protg

- water — conservation: an adequate projection oemad@mands will be critical in
view of the strong changes in demand (irrigatiaban) ; the performance of water
systems is highly sensitive to a changing (intemsgf) land-use; sustainability of
water systems is therefore a major issue; thateeigfore a need to incorporate water
as a guiding principle in spatial planning; to sopgsuch planning there is a need for
spatial distributed attribute maps (emissions,dldamage, ....). Establishing zoning
will be crucial to help optimize land-use.

In addition to sector policies adopting the spat@itext, a harmonization between sector
policies will be required to adequately address@empolicy fields such as conservation.

In this paper a sketch has been given of the rolgpatial modeling of land-use as part of
preparation of a spatial plan and input to sectanalysis.

The combination of scarce land resources andlaighdemand on Java makes it clear that the
political choices that need to be made regardiegstiatial planning of Java will not be easy as
they will affect for example agricultural produatidlooding, ecological conditions, urban

living conditions, economic settlement conditioets,. A structured analytical approach,
consisting of an improved data collection, datecpssing, simulation and visualization of land-
use changes and calculation of policy indicataas, ltelp to establish transparent trade-offs.
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