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SEITLINJG COASTAL SHAM.i;jMS V; SLVA.TA. 
-A CASE STUDY FOR WN7EGRATE rES0LURCE M0AG

by 

Arthur J. Hanson1 and Koesoebiono'' -

I. INTRODUC.ION 

By 2000 Indonesia will have to feed a population of perhaps 250 =illicn people -

1.5 times the total present population of other countries in Southeast Asia. 'y that 

time Indonesia's population will rival the United States in nunbers, although certainly 

not in consumption. At best income levels will be low, probably "4th a per capita G-u 

less than US $ 500 in 2000 by very optimistic estinates (Thee Kis.n-Wie, 1975). At 

present 55% of the population is under 20 and oppcrtunities for e=po.1yent are !i-,ited. 

Yet a dile-a of development in Indonesia is the basic underutilization of its natura 

resources. More than 65" of the population is concentrated on less than 7, of Indone

sin's area: Java, Madura and Bali. There are ecological reascns for this ccncentrat.-n 

7f people, in particular the high fe:t.li.y of mary soils on Java. Only 1/3 of the 

irrigated ricefie20s,_fcr which Indonesia is >-tl. fa.ous, are fcund off these three 

it!ends. Agicultura land of al sorts accounts for less than 5, cf the total la-.d 

ar ? of the oth:r :sleads. at least LC ilion ha of:t has been _stt-ated thr.t -

pctentially productive agic"Lltural land csuld be developed outside Java (World 22ark,
 

l974). Thus government policy to bring more off-Java land into settled agricultural
 

production seens very reasonable, given these statistics of land use and population 

gr h.
 

Voluntar resettlenent to lands off-Java was once seen as a soluticn to the pcru-


Intion problems (Pelzer, 9I45). Such a view can no longer be seriously entertained.
 

Trans.igration can help move people out of critical uplands, areas needed for cther 

purposes (dam sites on Java) or areas threatened by volcanic action. The -ain Justifi

caticn, however, is not the large-scale relief of rural poverty on Java but a means 

for regional agricultural development, for increasing national fccd supply, and fcr 

t- nent of both =igrant and settled workers. Budgets for trans-igration have been 

i:;-:e..sng rapidly. The hope had been to move 250,000 families onto new fat- and dur-n" 

"cheS cond Five Year Plan 197h-1979. Although this goal will not be met, the grcund 

Project Specialist in Resources and Environment, Ford Founcation, Indcnesia,
 
and Consul-ant to Center for Natural Resource Msnageent and Environ-enta.
 
.-tudies, Institut Pertania.n Bogor, Bogor.
 

Coastal Resource Progran-, anager. Center for Natural Resource Managenent and
 

Environoental Studies, institut Pertanian Bogor.
 

A condensed version of this paper vill be published in Chia Lin Sien and Colin MacAndrevs
 

('-dj., Developing Eccnonies and the Envircr-ent: The Southeast Asian Experience.
 

a-vw-Hj! Pu'blisherc.
 



.3,
 

work is being laid for massive future efforts directed towards setement in S.-atra, 

Kali-antan and Sulawesi. 

Off Java many of the best areas are already under permanent cultivation either 

for upland estate crops or for food crops grown in relatively fertile river valleys. 

What remains, especially in Kalic-tan and Sumatra, are 2 massive belts of relatively 

flat land. These are the peneplain zone of red-yellow podzolic soils and the coastal 
swepm!and soils generally composed of an acid sulphate clay soil overlain by peat 

(Driesser and Soepraptchardjo, 197L). The environmental management implications of 

develcpment in either zone are considerable. In the uplands soil erosion and weed 

invasions need to be considered. The tramsfor-mation to upland irrigated agriculture 
vith use of agricultural chemicals is very likely to have an effect on down-stream areas 

of the water basin. in the coastal swa-ps the system linkages to estuarine waters are 

a serious concern.
 

Furthermore traditional land rights add expense and uncertainty to amy government

spo-sored program to bring people into either uplands or the coastal zone. A. n damental 

question is -whether long-term settlement and agricultural crop production can be main

tained on these marginal lands or whether they should be kept for forestry grazing or 
other uses? Seccndly, _. the lands are settled, what are the optmum levels of pro

duction from the different possible balances of resources? This question is particularly 

,clevant to the s-wamlands which have virgin forest cover and a rich fisheries in the 

-'.rufldings. Bt the cuestion is relevant to ask in the development of amy new agri

cultural site where there are potential opportunities for animal husbandry, for fodder 

ani vood production, for year-round cropping schedules and for labor and material inputs. 

TF-han together these cuestions and observations suggest the need for integrated resource 

iw3nnznt strategies for area develcment, and for envirommental protection of inter

connected ecosystems. Approaches for developing such integrated, ecologically-based 

, ;r resource !n-aze-ent are still expernezta. (Dasmann etal., 1973). : develop

ing countries the situation is most critical because choices are urgent and therefore 

o-ften made vithcut a f' .ll understanding of either cptions cr optimality. The land 

development plans of Indonesia are a case in point. They are likely to be successf'ul 

_nly 4-f use of the resource base can be brought about and sustained, since the 

useful productivity of individual resources is low and easily destroyed. 

"'his article is a brief anlysis of the problems faced in creating the Integrated 

strategy necessary for multiple uses of one such u-it -- a coastal swampland and estuary 

ecosystem in Southeast Sumatra. 

Placing people :nto potentially malarial deltaic areas, where the hazards of water 

fluctuation, -poor rc ccuanication and unfer.iliar soil environment would seem extreme, 

Ight be considered a streage decision. The decision is more understandable when popu

lation distribution in Southeast Asia is considered. Most people already live on or 
near deltas (Gcurou, 197h) because these areas can be highly productive and have water 

Thy available for wet rice cultivation (ECkFE, 1969). The expanse of ma-grove and 

... peat s.:amp forest in Ka.1ziantan and Sumtra (Fig-xre I.) represents quite 
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Figure .1. Major lowland organic soil swamp areas in indenesia. 

a.different ecotype from the lezge allurial plains of other areas, especially those cn % 

the North Coast of Java. Over the centuries ;lamting techniques have evolved by 

Banjarese in South Kalimantan (van WiJk, 1951) to grow rice and coconuts on the dceShaz:d
 

la:.:vz-nds In
and on the alluvial levees along the river banks of the swanplands. 

c'rz.tra members of coastal village resource management units (marga) have evolved
 

& agriculture and more ondr'rt-rent ba"lance of activities "wihsomewhat less e=phasis on 

'ierles. Buginese migrants from Sulawesi have also dis;layed great adaptability to 

-. !e-d enviro-=er-t. Mney build long narrow drainage canals to the rivers and 

grow both rice and coconuts afer cutting the forest. The temptation on the par-t of 

successive gover~ents from the 1930's has been to hope that the sw=z,1ands could be 

convrerted to ricefields !y Javanese and Balinese transmigrants. Various schemes were 

started but never fully completed for budget-ry and political instability reasons.
 

Thi's situat.ion changed vith the initiation, between 1969 and 197L, of six subs-atial
 

pi!ct projects in Suxtra and Kalintan by the Ministry of Public Works and flectric
 

f 'ver(PUTL). About 32,000 ha of ricelands were opened and 8000 families settled.
 

On the basis of these trial efforts a program was announced in mid-lzTh to open 

1,000,000 ha of the total 5,000,000 ha of tidally-influenced wetlands now under swam; 

forest. The.concept in development is to build canals that will provide limited 

drinAge at low tide during wet season; high tide back-up of fresh river water in the 

canals onto the fields provides irrigation. The forest is to be cleared and small 
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vi.i'ages (250 ailies each; 2 ha of land per amily) created in the centra. areas cf
 

the delt. Unit development costs of $ 400 to $ 1000 per ha are considered relazively 

low since waterways are uncontrolled, no dams or roads are necessary and pumping syste=s 

are no: envisioned. The basic aim is to achieve a single &Lnual rice crop using high 

yielding varieties.
 

Views on feasibility have been pclae-ized and rarely completely analytical. 

Detailed ecological infor-ation and good economic inputs to conventional feasibility
 

studies were lacking at the begining of the pilot developments. The tricky conditions
 

for crop cultivation on tropical peat and acid sulphate soil conditions make some soil 

scientists skeptical of long-term stability. Pons and Driesser (1975) presented the 

folOV-ng v!eWncint in an indonesian naticnal soil science s-e ar : 

Recent reclama:ion and use of both kinds of soil (peat and acid sulphate) for agri
cultural purposes haF often produced disappointingresults, the reclairationsare 
abandoned and a worthless secondary vegetation turned the land into waste lands. 
Drastic measuras such as clear felling of the forest vegetation, drainage and burning of 
veget;.ation and soil have cor.nsequences wLich were insufficiently understood up till now. 

Curent agriculturalmanaaemen: on these soils together with present reclamation methfods 

are not suitable to increase or even maintain the phusical and chemical fertili-ty of 
these soils. Wi-- increasing technical facilities especially in the field of drainage, 
the dancer of too radical interferences in the ecosustems also increases. Especially 
4rst-war reclamations show a relatively !zigh incidence of Waste Land development. 
i ':cilc~ica!know how, knowledge of ecosystems and of the application of adapted agri

c:ltural practises ... [are) ... far behind the development of mechinery for drainage 
.-:,d reclaroation. 

A! FAO consulta:t (Brovn, 1972) to the land and Water Resource Development Project in 

South S1-ptra wrote that 

The soil types encountered in the "pasang surut" area musz bm considered only marginal 

for agricultu al production and where the acid sulphate soils are present it will not be 
ecor.-nL.-cally justified t invest the large sums of money for reclamation as there is 

a :-: .skthat there will o.iy be a limited yield capacity for a considerable time and 
failures may be frequent ... In order to obtain complete water control it would seem 
t l . b-est solution b-t t-he hich cost of such works on these.xder an would provide the 
*, zrzi:x:l soils ,s again prohibitive. Further investigations and studies are obviously 

hi _h1uv necessary before large scale opening of these lands is attempted ... 

Despite these negative co-ents the pilot projects have demonstrated that rice 

can be grci-n profitably on at least some of the tidally-in-fluenced sv'arplands. The 

considered success cf the pilot projects is not only this fact but also the demonstration 

that rice fring can begin quickly (?UTIL, !974) : 

Vni!' the conventional irrigationprojects, the utilization of the tical swamp 

.e',G.Lcion area does not have to wait until the completion of the whole canal system. 

reclaimed [is] connected to a river by a canal the so-As soon as the intended land to be 

called leaching process is i=mediatelu at work. After the leaching process has lasted 

for 3 months, the area is ready for rice planting. To cite an example, a year after 

a project execution, one can enjoy the first rice crops. 

This "actor is crucially iportant for a country where complicated planning schemes are 

, 2ikely to break down - as has occurred in some atte--pts to create new i-rigation 

systems. If settlers cannot be provided the promised inputs, they will abandon the 

1-nd, become shifting cultivators or subsist at a very low level of productivity. The 
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specter of such failure has stalked some past Indonesian resettlement efforts and must 
be c nsidered a central focus for tropical resource and environment studies (Janzen, 

1973).
 

The wetland development is taking place at 
a time when a high level of interest
 

exists in Indonesia for resource end environment analysis in project and regional
 

;lann.ng. The Second Five Year Flan notes that development planning must take into
 

account environmental factors and that resources must be =Lnaged on a sustained yield
 
bacis. Regional planing and more compre'.en.ive project planning procecures are two
 

general approaches being followed. Throughout the country regional planning units 
have been set up at the provincial and kabupates (county) levels. Experinenta.l regional 
plann.rn analyses have been conducted for clusters of provinces. At the project level 
basic soil survey information is available before new lands are settled and, in scme
 
Instances, a more broad-based set of inputs from climatologists, hydr-ologists and
 
ag-onomists is available. 'while the 
quality of these inputs is variable, it may be
 
argued that government planners move forward 
with fair knovledge of the natural resource 
base, although o.ten without a fir concept of what costs (social, ecological and
 
economics) are likely to be incurred 
 in developing long-term productive resource use 

systems.
 

More recently a specific interest in ecology and environental _;pact assessment
 
hai .- erged. In part this is 
 a response to the influence of foreign'aid agencies which
 
re.uire such inputs. But i. would be inco.-rect to attribute this reason 
 as the rJ'Cr 

cause. There is a genuine concern among many government and university g-oups for
 
-- r envirozmental of development and for i-proving degraded
zLIzing impacts ecological
 

situations. 
 No matter how sincere this interest it will not be effective unless
 
information can be transfor=ed into workable Interventions, and long-term reg-ulation/
 
.... _e.n prc-ams created. Those famlliar with Indonesia right argue that: (1) Iorth
 

,!crican style environmetal !mpact assess-ments and adversary processes are not likely
 

. .'fect've tools in a situatlcn where agreement by consensus is highly valued, and 
whcre t..ny factor creating a delay in the i-plementation of develcpment plans may regarded 
as obstructive; (2) the understanding of tropical ecological processes is insufficient
 

to adequately predict long-term environ.ental 
 impacts; (3) the time frame of develcpment 
is t4 o rapid to allow experimental work which would answer critical questions concerning 
optimal patterns of environmental management; 
(1) the scope of present planning is toc 
narr.%: and therefore planners re likely to overlook or ignore key problems and external
lies of development; (5) despite the express interest of the govern-ment in pursui:
 

oCnly develcpment plans which 
 are environmentally sound, the actual decision-making and
 
regulatory structure for resource and 
environment problems is fragMentary, while coordi
nt.:> among =-plementling agencie3 is sometimes 
 lacking or ineffective. Unquestionably 

.lndcncsia.n decision makers mast act on situations where there is g-eater uncertainty 
copared to counterparts in some other countries. They face decisions concerning 

traditlonal resource use practices that raise very basic moral issues and many dlle-as 
over what should be standards. To stall development plans for long periods is to invite 

http:plann.rn
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rov.
responsibility for failure in meeting objectives of economic 


The swanola&nd development is one of the most significant environmental tr--sfo:r

=a-ions like-Y to take place in Indonesia. It is one of the world's major experimems 

in marginal lan: itiization and a classic case for creating resour-ce and environment

strategies. -ne impetus for doing so has come directly from the major implementing
 

agency, the o:is-ry of ?ublic Works which initiated ecological studies and related
 

resource su--rey L monitoring activities through several Indonesian university groups.z'J 


The studies have focused on existing pilot project areas and surrounding landsand water.
 

Thi.s paper, based on one of these studies, reviews key issues likely to result in the
 

Delta Upang pilot prcject area on the Musi and Banyuasin Rivers of South Sumatra (IPB,
 

1975). The issuez can be roughly classified as: concern for long-term stability of
 

agricultural production; concern for stable, healthy hin settlements; concern for
 

potentilly non-sustainable resource uses; and concern for env_ro=ental imacts in the 

coupled estuary-delta coastal zone. They are revie-;ed in the context of resource manage

ment strategy fo.rmulation and i-plementaticn. Environmenal '--:)act assessment is-only 

an early stage in w.hat must be a long-term effort to create an integrated resource 

management program for area develcpment. The basic concept espoused is the absolute 

need for such a long-tere program if detrimental charges are to be avoided in this 

inovative, but ecclogicel'y risky, effort for rura development. 

. . _ : .... 7-. .. .,o _ 



II. STUDY AREA AND RESOJR.- D-VOP"IeNT 

Rcsou_-"e Base
 

A serie' of mangrove and freshwater swamp forest-covered deltas, the Musi-Banyuafr.. 

coastal lands (Figure 1 and 2) are bounded by three channels of the Musi River and the 

highr zalinity Banyuasin estuary and river. The Musi is the largest river in the 

province of South Sunatra, draining 5.7 million ha of both upland and lowland areas. 

The Eany.uasin river has a predominately lowland drainage of about 1.5 million ha. The 

vast swamplands in and around the lowland portions of these river basins form part of 

what Is considered to be the largest and most valuable remaining forest unit ±n South

east Si.atra, the Palembeag svanp forest complex. These forests are considered suitatle 

for rustained yield production from the freshwater sva-p hardwoods and from the mangrcve 

species (for pulp and charcoal) according to Dixon (1973). During the early 197C's 

a la:ge part of the forest area was divided into concessions by the central &cvar-.e-.. 

Cutover areas, if there is no further management or replanting, eventually return to
 

swa=p.forest, but with a lower value species such as gelam (Melleuca leucadendron).
 

Swampland forests are distributed in very distinctive patterns imposed by the 

cond-tions of salinity, tidal levels and peculiar gecmorphology of coastal peatlands 

(An.derson, !9054; Andriesse, 197). Agricultural patterns (rice, coconut, and home 

izmx-dens) have evolved in rela-ion to these constraints and thus also tend to foll
cw 

t.tu;. l boundaries. The patterns for all forest types and areas opened for -griculture 

_-e shown in Figure 2. Land opening over the past 6 years has proceeded very rapidly 

(Sobur et a!., 1975) as a result of an influx of Buginese farmers, the transmigration 

project on Delta Upang, logging and large forest fires. The local settlers farm the 

>:v,:e and backswaap alluvial soil while the Buginese clear fields on either side of 

a narrow (< 2 m) and shallow (1 m) canal dug up to 9 = from the river bank to the delta 

tnterlor. The Buginese have access to the peat soils, which reach a thickness of abcut
 

bO cm in the center of the delta.
 

The mangrove forest is of special interest because it accurately delineates the
 

saline and freshwater soil boundaries. It is managed on a sustained yield basis for
 

cvcr--i.products by local settlers: nipah (Nipa fruticans) leaves, nibong (Oncos-er.--a
 

tigillaria) poles and Rhizophora plus some other mangrove woods. Mangrove forests are
 

pr-nexal.ly considered a vital link for estuarine fisheries (Odum and Heald, 1972; MacNae, 

L). In the study area, tidal creeks in the swamps are rich in the larvae of both 

.ne and freshwater migratory shrimp, supporting the concept of its use as a fishery 

nursery area. 

In thewater habitats (which include most of the delta land surface at least for
 

part of the year) sharp gradients in water quality occur wherever there is mixing of
 

black'water swamp drainage, mainstream river flow and salt water. The resulting
 

diszribution patterns of fish and shrimp species are complex and linked to specific
 

cvela of salinity. The estuary serves as a nursery area and breeding-.ground fcr many
 

http:pr-nexal.ly
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Figurg 2. Land use and salinity zones in Musi-Banyuasin coastal cne 2973-1975. 



species, thus concentrating fishing opportumities for both juvenile and ad"..----s. 

Fishing is an importan.t income source for the local residents, accounting :or e.:out . 

of total family income. In 1974, according to provincia-l government statistics, t.,ere 

were 2440 full-time and L475 part-time fishermen aong the 31,000 inhabitants living in 

the 5 long-established =argas. 

The offshore region of the study area is the northwestern mouth of the -argna 

Straits. The graual extension of the deltas into these shallov waters has been 

the past 8 to 10 centuries (Cbdey=,calculated at 100 to 200 m per year as an average over 


1941; Tjia, et al., 1968), although a 1969-1975 comparison from aerial photographs
 

revealed a maximu= of 30 m per year (Chambers and Sobur, 1977). The local instabilities
 

of shoreline are complex; some areas are eroding while others accrete, and river channels 

to the upstre= port of Paelebang require =aintena ce dredging tha.t can be very costly 

(on the order of a million dollars per year to maintain the offshore channel into the 

Musi River). Villages said to have formerly been close to the sea are now far inland. 

Scme areas, however, stabilize and probably have changed little over a period OX 100 to 

200 years. 

.Resource Use Rights
 

law (van Royen, 1927) the rights for land and water resource usesUnder adat 


tralitionaUy have been vested in the conziguously located marga units (a central
 

smalle- satellite villages and a large area of lands, river, estuarine and
village plus 


coastal waters). Land and forest exploitation rights are leased - not sold -- by the
 

maria. Fishery rights to specific river areas or fixed traps are also leased at annual
 

auctions. Adat law continues to be an important element of control in resource use.
 

timber leases fall under provincial government control. Also, transnigrantsHo-dver, 


-re given full ov-zership of the land they settle once the areas have been ceded from
 

rar control. in contrast, the Buginese settlers, invited to the area by marga councils,
 

have only the right of land usage. 

Development Plans and Decisions 

The existing and planned transmigrant settlement areas are shown in Figure 3.
 

The choice'of Upasng Delta as am initial settlement site was motivated by the presence
 

o!' , jorr.ve.r and am adequate tidal elevation; a large primary forest area, but
 

reasonable overall size of the delta unit; and accessibility to markets. The Upang
 

a soil survey in 1969agricultural and settlement areas were designated following 


(iFB, 1969). Areas with indications of brackish vater surface soils or peat layers
 

less than 30cm were excluded. In addition MUTL designers designated a 0.5 to 1 r
 

-rcn belt of trees along al shores. Over the time period 1969 to 1973 the Blugis
 

settlers authorized to open land by the marga council actually opened as much forest
 

area as the government program in Delta Upsng. Their capabilities for rapid forest
 

- -. '. and cnanal construction have been demo~strated in all the major deltas except 
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for the Puntian delta, where they have not been granted settlement permission by the 

local marga. in all some 20,000 Bugis are estimated to have migrated to the study area 

since 1964 (KutJoro, personal co guication). The various settlement activities vil. 
2
 .
 

expand popul;aticn density to between 150 and 200 persons/k 


In ty-,ical fashion for the coastal zone, there are activities and p!uns, besides 

those for agricultural development, capable of creating major envirc=ental changes. 



The fcrest uses could be divided ,into options for braz-.stvater sva=p exp.l!oi'ation. 

if iazn-ove were cut for a Palembang pulp mil, as _s.te:ed by the Su.tra 1Regiona.l 

Parring, Study (1976), irtually a&U its high value -ood vou.:. be requir-d. Left to 

traditional uses the mangrove is likely to be ha.rvested ot a sustained yield basis, 

although not at optimal return levels. On the o-ner hand, the disappearance of the 

remaining primary freshwater forest lands, at less: from %he study area, seems al"ost 

inevitable. The vast area of surrounding swamp fortst is under forest concession and 

under consideration for eventual clearing as part of the ricefield exansion progra=. 

There have been no cz--par&tive studies on econom..ic return from the two options. 

Fisheries development options are still hypothetical since no fir--plass have 

been ;u: forward by government agencies. 'There is sufficient interest on aquaculture 

and fishery intensification programs that development p-ans are likely to emerge over 

the next several years. Three cold storage plants ir Palembang process and export high 

value shri=p and fish. They have special boats which dire-tly contact coastal fisherm-en 

for their catches of high value sea sh.---p (Penaeus) and river praues (.acrobrachi-). 

'The study area is strategca1.ly located because the city of Pale-bang, 90 k= 

upstream on the Yusi River, is the major agricultur&-! tra2ing center and i.dustrial 

'city of southern Sur-atra. It is the port city for most of 1ndonesia'& fertilizer output 

an.0 the locati.n of a large oil refinery vhich serves Java. The extensive bar (L m 

t)t th .usi River mouth and sedient deposition in the river ar-e serious constraints 

to ocean freighter navigation. Thus there are plans for massive d-redging, develcpzent , 

cf new channels and a nev coastal port (possibly with a road to Palembang). The transport 

pl!!nning is proceeding more or less independently of the agricultur-l development 

activities. The possible alterations to the area from these development activities are 

shown in Figure 4. The pivotal decision is whether a new coastal port should be 

ccusructed. This possibility is under review at present (Frankel, 1976). With or 

.ithouta new port, frequent river and estu.-ine d-redging is essential. 

Fig-are 5 sum:mrizes 20 resource use options for the area, including the activities 

outlin.ed above. This interaction matrix identifies potential compel-entaries and 

conflicts between each pair of resource use options. ""hat =erges from this identifi

cation of likely options is a set of very expensive infrastructure options and other 

cen:'J. government plans which will overshadow ".the traditions resource use activities 

?-anpaged by the merga. 1 development of the transmiC--aton option w-ill cost at least 

S3:tw]lion dnlars for the be-sc camals and se.teient. For continued use of the MusL 

Rizr -asa sea-freighter route, capital dredging expendi.tures of more than $ 6 rmillion 

fo2lLars were projectd for 1976. These costs are snall im comparison to the 100 illion 

dollars or more which would be required if a road were built to a proposed port in the 

seaward basin of the Banyurasin River. In contrast to these very expensive infrastructure 

deve1cpments the returns from various existing activities see= relatively sinall. For 

exanple, the value of fish landings is likely under $ 500,000 per year. 

http:outlin.ed
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8. Fishponds 

9. Agricultural development 

-

-

-

S 

- S 

S 

SC 

S 

S 

C 

M 

M M 

MM 5 

8 

/c 9 

Fisheries 10. Traditional techniques/entrants 
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11. Banyuasin channel/cross-delta canals 

18. New coastal port 

19. Road or railroad to coastal port 

s/c 

----

s/C C 

3-/c 5/c C 

s/cS _ 

C 

C 

-

-

S 

C a'c 

C 

%, 1/c 

. . . -

C 

/c 

S-

S 

17 

18 

20. Barges to coastnl port - - -C C-C-C ... . .4 

Figure 5. Coastal zone resource use compstabllity matrix.
 



The marga receives very little direct financila.l assistance for development 

activities so that locally-sponsored agicult%.,-a2 development or other activities -ust 

come from earnings obtained by lease of lands or fishing sites and royalties from 

locally-authorized forest cutting. However, as noted, marga initiated land opening is
 

nrt inconsequential compared to government transmigration efforts. Moreover, the marga 

is the only single agency with control over all 1 prima.-y resource uses (agricutture, 

icrestry and fisheries). The dualism cf adat and national law prevails so that marga 

and central government sometimes simultaneously pursue iidependent goals in the same 

area, as in the case of Buginese land development and transmigration settlement. 

To provide some perspective on decisions likely to influence the Musi-Eanyuasin 

"castal zone a list of import&an choices is provided in Table 1. Operaticnally, it may 

be predicted that the critical decisions will focus on forestry, water management, 

agriculture, fisheries, human settlement and public bealth, waterway development and 

maintenance, road transportation and habitat conservation. The agencies involved in the 

decision process tou-d include P" of those shown in Figure 6. It is characteristic cf 

Indonesian decision-making to involve multiple agencies, with poorly defined channels 

of control. Hence it is often difficult to identify exactly when, where and how 

decisions occur. Often the process is gradual as concensus is reached. The four major 

execu~ing agencies for the tidal land activities (FUTL, Interior, Transrrigration, 

Ag-iculture) work on a co=-ittee basis under the leadership of F!JTL. This Ministry 

offers the closest mdel to a national land and vatLr resource development agency but it 

is important to note that no agency has overall coordinating responsibility for the 

range of decisions described.
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III. RESOURCE ABD _V71ON 9BLL'VSPRO 

By eliminating those decisions not likely to cause settlement aba!hdonment, 

a prolonged period of low food production, or serious decline in one or =ore har'Vestablc 

natural products, the list of Table 1 can be reduced to key categories which car. then 

be related to potential R and E problens as si-arized in the matrix of Table 2 and its 

appended notes. Problem identification cane from field surveys and deduction z 

secondary sources. Clearly a. the problems *.rillnot be of the same -agni.Aude, ncr 

will they all share the same time response. A time-based classification would include 

three categories :
 

(1) 	 problems of immediate significance once development starts: e.g. low drinking water 

quality for humans and livestock; multiple allocation of same resources; short-term 

impacts of irfrastructure development such as road construction. 

(2) 	 problems of periodic occurrence e.g. sa.lt intrusion (saasonal, widespread 1 kear 

in 5); catastrophic flood or drought; oil spills on the river. 

(3) 	 problems gadually increasing in intensity over time: e.g. soil toxification or 

fertililt decline (I to 20 years); fisheries decline (> 5 years); weed competition 

(> 4 years); infrastructure instability including housing (> 3 years); insidious 

enviromental degadation (> 5 years). 

Three scenarios could occur over the lonm-term (e.g. 20 year spen) as a res-alt 

of the land developneat options 

(1) 	 large scale abandonment of agicultural land with succession to low value secondary 

forest; decline in fisheries production; communities existing at a subsistennce
 

level; 

(2) 	 subsistence and more prosperous communities present in the same area; si',ificant 

loss of ha--restable natural resources such as fisheries and forests; stable agri

cultural land use in some areas -- but full potential not realized; 

(3) 	 prosperous, healthy counities w.th diverse and stable agicth2a 'cludes 
.kn_..1 husbandry; productive fisheries and aquaculture in bcth fresh and salt a-er 

Lreas; sufficient manrove, s-a-p forest and planted econcmic fore-sts to meet local 

needs, to allow exmort of scme products and to serve natural -utrient regeneration 

processes. Of course the third outcome "wou2.d be the most desireable, and could 

even ser-ve as a concisely stated set of objectives for resourie and enviromenzal 

management. These scenarios represent a base to which other e-virrommental changes 

(e.g. from the ruad or port) can be related.
 

Cbviously timing of decisions is -- portant for certain prool=-s to be avoided. 

Hence -he best possible anF.Iysis is imncrtant early in the plann n 3zages when, for 

exa. le., L-reversible damage can be done to the soil through overir'.!a-ge, or th.-z4h 

4est-.'rctic- of the orgmaic layer by burning. A simplified diagram )f the desz-.c:I

and r-eener~actn: mrocesses at %orkon the ielta soils is 3hc-.- - Filzure 7. 7



'Table 1. Resource a nd envro=ent,. decis'ons .o. d:velopmest i he Msi-Eanyua.s.n 
co stL&l .one.
 

1. 	Fcrest exploitation
 
a. 	 Selection of permissible uses by forest type (mangrove; nipahi nibong; freshwater 

sramp forest) and location.
 
b. 	Allocation of forest use rights (traditional and concessions).
 
c. 	 Method of exploitation (clear or selective cutting; construction of ditches or 

Trals, mechanized logging).
d. 	 Selection of techniques and areas for sustained yield forest use. 
e. 	 i.imang of logging. 

2. 	Ag- cul:ure
 
c. 	Ch ice o0 new farming areas.
 
b. Allocation of land among settler groups. 
c. 	 Decision to abandon or continue crop production in specific areas. 
d. Selection of crops and varieties.
 
e. 	Cropping patterns (wet and dry season land use; field and home gardens).
 
f. Choice of land preparation techniques.
 
g. Application of intensification "package" (fertilizer, pesticides).
 
h. Development of integrated pest management techniques.

i. 	 Introductin of animal husbandry. 

3. 	Fisberies
 
a. Allocation of fishing rights (location, season, catch limits) among resident or 

non-resident groups. 
b. 	Choice of vessels and gear, and types of fixed gear.
 
c. 	Recruitment of new fishermen or aquaculturists.
 
d. 	Coice of aquaculture sites (brackishwateror freshwater ponds; rivers; fields). 
e. 	Choice of aquaculture techniques and species.
 
f. Intxroduction of new species or stock manipulations (predatorremoval; controlled 

stcc.ring). 
g. 	 Hab.itat improvement and identification of protection areas. 

' atJ=e: resource develcpment and =aintensnce 

a. 	Choice of water control systems 

(1) Irrigation and drai.nage canals
 
(a) 	 Location and interconnection. 
(b) Size (width and depth) and density of network.
 
(c) 	 Use of canals (drainage, irrigation, transportation) and method (tidal, 

pumped flow). 
(d) 	 Canal maintenance procedures. 

(2) 	 Control 5tructcures 
(a) Location of field dams or polders.
 
(b) Creation of closed canal system with pumps and/or tidal gates.
 

(3)River .!lteration 
(a) Upstream diversion.
 
(b) Dam and barrage construction.
 

' (c) Dike construction. 
(d) Dredging to improve channel flow.
 

b. Water quality alteration
 
(I.)Choice and degree of enforcement of standards for agriculture, fisheries,
 

human and industrial water use.
 
(2) Waterway design to limit salt intrusion.
 

5. 	 Set-lement 
a. 	Population density and cultural mix (among transmigrants; local settlers, Bugis).
b. 	Choice ofv.village sites (near river bank, delta interior; cluster, linear).
 
C. 	 Land use allocar-on within site and in surroundingareas. 
d. Choice of village transport network (roads; waterway; bridges).
 
a. 	Choice of materials, size and siting of housing.
 
f. 	Drinking water system and sources.
 



g. Waste disposal system.
 
h. 	 Disease or disease vector management (biocde application, habitat alter~aton.j 

settlement location). 

6. Co---__.unication and navigation 
a. Location and navication. 
b. 	 Dredging and spoil disposal procedures and location. 
c. 	 Deepwacer port location. 
d. 	 Nethod of transport between Palembang and coastal area. 
e. 	 Location of road and methods of cnstrurmion. 
f. 	 Promulgation and enforcement of anti-poilu-ion regulations for seagoing freighters. 

7. Resource conservation
 
a. 	 Designation of ecologically sensitive areas, areas of special Interest, and
 

specification of use limitations.
 
(2)Reserves (forest protection, fishery and fish nursery areas, wildlife and 

ecological reserves). 
(2)Areas of human interest (shrine or sacred spots).
 

b. 	 Soil conservation program for soil ferti-ity and structure. 
c. 	 Reforestation program (economic "peoples' forest, green belt). 
d. 	 Riverbank and coastline erosion control. 

a balance is not Innitained land abando-=ent is a.ost inevitable. The greatest fear is 

that of exp-sure of the acid sulphate soils -- a process which could occur quickly if 

the land is deeply plowed or becomes very dry. The range of possible changes over time 

is nhou-n in F-igure 8, which a-so includes available observations on the peat layer of 

Delta Upang after 5 years of cultivation and drainage. The middle course - moderate 

shriakage of the peat layer appears to have occurred. In other words, imediate tareats 

of disaster have been avoided. The reasons why the dire predictions of the soil 

scientists quoted earlier have not come about in Upang can be traced to relatively si=ple 

precautions: limited burning, no land ploing cr use of tractors or heavy livestock in 

a6-ricultural field preparation, and limited development of tertiary and quarternary 

OPMF11. These reco-edatiocs were effectively transmitted through a close working 

relationship between the universities and UT1 a: the project i=plementation level. 

Over the long run the questior of land abandonment still remains. Sol. fertility 

decline is a complex problem that likely to appear over time. Interviews Vith farmers 

suggest a peak in produ:tion is reached after 3 to 5 years of use. The decline in 

producti.on which follows is partly due to micrcnutrient (Cu, or Zn most likely) or macro

nutrient deficiency but nay also be caused by weed competition. Poor water level 

control, a long fallow period =nd declining soil fertility, which favors invading weeds, 

combine to produce an environment where farmers cannot profitably grow a rice crop. 

The same holes true for burned-over sites which become acid. The remarkable range of 

plnt succession possibilities is show- in Fig"re 9, along with reco=nendations on land 

use (in the absence of chemical weed controls or che=ical soil conditioners). 

http:producti.on
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Figure 7. Land use cycle and important ecological processes.
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Figure. 8. Eypothetical time curves for peat disappearance and actual
 

measurements in Delta Upang.
 

The buildup of crop pests is an added burden for hich solutions have not been 

nearforthcoming. Rats, stinkbugs sand rice stem borers are very ! mortant. Farmers 

forest or river bank areas must content with depradations from monkeys, deer- snd wild 

boar. The following experience is typica~l of the situation which results when different 

cropping patterns are found in the same area. Yields of farmers inte.-vriewed in Delta 

Upang in 1%75 decreased from 25 to 60% as a result of invasions of the stinkbus 

Leptoccrisa varicornis. The species has good dispersaU- capacity and can take advantage 

of the staggered periods of crop ripening. Tus the plant hoppers build 	up in nubers 

to the lateduaring the transmigrant crop ripening period and then appear to transfer 

and local resident fields. Extensive areas of abandoned river bankr-++,oring Buginese 
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LAND 	USE VEGLTA IO SUCCESSION RECOWMEDED PRACT'IISF 

two rice crops/year - high fertility maintained ricefield relatively maintnin/diverslty 
(hypothetical case free of dcminating agriculture 
at present) weeds 

one rice crop/year high fertility maintained mixed rice, wild weed control; or convert
 

(freshwater) grasses, ferns, to pasture or tree crors
 
sedges
 

- fertility decline moderate sedge association convert to pasture 
and abandonment a eIle or tree crops 

Helestoma shrub return land to
 
association forest or tree
 

crops
 

one rice crcp/year - high fertility maintained- mixed rice, Scirpus weed control; or
 

(brackishvater) - fertility decline sedge, Acrostichum convert to tree
 
and abandonment fern crops
 

leave as saltwater
 

occasional rice crop- land abandonment brackishwate association buffer zone
 
Acrostichum 


(< 1 crop/year) 	 rC
 
- initial lag in 


_ _shvatermhng (_acurnna) re-establish
 

planting shrut association agriculture
 

* 	 pulal (Alstonin) leave in forest;
 

secondary forest or convert to
forest destroyed - slight damage; 
by fire to organic layer 	 association agriculture
 

gelan (Pclsleuca) leave in forest
 - considerable damage 
to organic layer aecondary forest 

associaticn 

Figure 9. Vegetntlm succession under vnriour Innr tun7 colitic,1,. 
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field form an aeternative feeding zone between rice crops. Should a dcu:.e -roPu=inM 
system be established in the transmigrant areas the problem of such a pest is likely t 

be very severe. Extensive use of pesticides may be essential -- with implications fcr 

ricefield, canal and estuarine fisheries. 

it is itpossible tc, completely separate effects of these crop ecology proble=s.
 
They require both specialized attention and integration with other resource use iscuet.
 

In some cases technical solutions are known (eg, herbicide use for weed control), but re 
not available to area residents. Clearly the struggle to stabilize or increase agri
cut--ural production will be a long-term endeavor, with a chance for failure in some
 

locations.
 

Water regulation is, of course, the critical element in the stability Lfnd produc
tivity of the ecosystem. The area is distinctivel. zoned in several ways: levees, which
 

are rarely inundated; behind-levee backsvsmps, whi:h are particularly prevalent
 
upriver; and higher central regions of the delta. Salt intrusion further zones the
 
wetlands. These variations are significant to choice of varieties and timing cf'crop 

planting which, at present, occurs at the rising flood stage in the more elevated sites 

and at the falling waters late in the wet season in some backswa--p areas. This adaptive 

procedure minir-i'es danger cf floodinz. Flood hazard is much lower than the more inland 

sites. near ?Pcp-bang where 3 to 4 m fluctuations in water level occur. Near the coast 
'i&l flood water levels greater thsn 0.5 to 1 = are unlikely, a fact which seems counter
intuitive to those who do no- understand coastal formation and river hydrology. Thus' 

< ,:te. floating rice varieties are not needed in most areas. 

A much more serious ;roblem is the matter of periodic very dry years (about 1 year 
in 5 has rainfal of less than 2000 =/year). During these dry periods forests burn and 
mii-mum peat soil shrinkage will occur. Salt intrusion extends further up channels. 
These years are the time of maximum ecological change and stress on the human pcpulaticn 

(crop failures, pest damage, lack cf drinking water, increased water-borne disease). 

1vcz in the average dry season there is doubt about the adequacy of water supply for 
a :,'a4-ed second crop. !rproved water management hinges on extending the period of 

water availability at both beginning and end of the dry season in order to allow double 

cropping -- in additicn to careful regulation at various stages of the main crop. 

How water availability can be controlled, given the simple open canal systems 

being developed, is an i-portant matter that is unlikely to be settled quickly. The 

po.-.Ab....Ity of field-level buds, punring systems, large main canal water-gates and 
perineter bunds (to create a clo3ed system), downstream dars and barrages and upstream 

diversions of water could add greatly to the expense and to the extent of ecological 

change in the region. The present strategy, the wisest, is to work at the level of 

field level'water control. For exaple, experiments are underway to construct simple 

rx%.. of slowing runoff through farm level bunding. Simple contouring to produce very 

wide terraces over the gentle slope of the delta may be an effective means for water 

control. It is very important to stress such land improvements since they do not 
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..
es-rcy natural soil structure and are adaptive to the slight but very significant 

terra.' variation. The opposite is likely to be true for any large-scale wa.er regulat!-n 

str-jct', -e. U..szream water diversion or dams are not in short-tcrm Flans for tne !*usi-

Banyuesirln basin but a-re being contemplated in long-range plans. Controlling the urper 

flcod pIain system (lebaks) could also have a significant impact on the coastal Oevelc|,

ment. 

Attention to the agricultural problems alone is insufficient to create o0t'..a" 

rcsour:e use patterns for this coastal zone. Explicit management princizes must be 

developed for each potential resource type and, in some cases (e.g. Rhizophora fcrcrt, 

Ma robrachium prauwns), for individual species present. Such strategies Must ta:e it.to 

account the possibility of _ultiple user groups and extreme ecological variation ":wich 

geographically concentrates specific resource ty es. This is especially true fcr the 

fisheries which expose individuals to capture at various points in their life histcry 

as a result of migratory habits. The brackishwater forest is of particular significance.
 

in'meeting the needs of local residents it is quite possibly more valuable than the 

interior peatland forest. The nipah leaf is an essential product for roofing in the 

area and, as well, is exported in great quantities upriver. In the narrow boundary 

between the nipah and the freshwater swamp forest the nibung pal- Oncosper.a vnlued, 

for construction of piers, housing and fish-trap supports, is.foun4 in densities in 

excess of 1000 per hectare. This density d-ops to 10 to 20 trees per hectare in the 

f.eshwater swamp. Land opening which does not respect this boundary will destrcy .hIs 

Related to the multiple use problems are the long-term needs to intens.fy resource
 
-exploitation. Rapid development carries the threat of wasteful exploltaticn. A stratei. 

of extensificaticn means, in general, the opening of as much land as quickly as pczsible. 

Thi- is the strategy of Buginese settlers as weil as of the govern-ent program. The 

elements of underutilization include a freshwater forest yield cf orgy about 1/5 the 

......ial yield under good management (Dixon, 1973), since cu-.ti* g is very selective. 

7- areas where the land is opened fcr agriculture the yield is likely even less since 

va.uable timber is burned. The agricutural land supports cne crop per yea-, except in 

the home garden areas. Even on the more intens-.vely managed home gardens the picts are 

not yet the efficient solar energy traps of the home gardens on Java (Soe-a-vctc, et a... 

1975). Economic tree crop/forest plots have not yet been created althcugh this is likely 

only n matter of time. Fodder for livestock, duck rearing systems, pond cr cage aqua

cLItuire and even capture fisheries are below their potential production levels. 

, central hypothesis of development in the ti.al swamplands could be that it will be 

these products rather than the ricefield yield that will determine long-tern success of 

the venture. If fertilization of the sensitive soils does not produce a high rate of 

re.tun, alternative farir4 approaches, particularly in the dry season, may be more 

........ able. At present the inputs necessary for these alternatives to develc; are very
 
Inted. 

http:intens.fy
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The environmental management problems of human settlement, transport develonment 
and infrastructure r-intenance interact with the na-tural resource issues described above. 
Fcrtunately some of the most debilitating water-rela'ted diseases are not found in the 
indcnesian coastal zone. Tine exception is malaria which can be expected to build u. in 
intensity over time as the brackishwater swa;= habo'at is distu-bed (Sandosha=, 1965) 
and as more people come into contract with vec-crs near the freshwater forest edre. 
As in al other settlement develcments the supply of good quality drinking water is 
a pressing need that could be met t6wrough low technology plans (e.g. rain water 
collection and dry season solar distillation). The irony of develocment in the coastal 

zone is the great availability, but low quality of water for domestic use. Buginese 

families living near the sea transpcrt river water 20 k: by boa- durinE the dry season. 

The transmigrant families suffer occasional cholera outbreaks and L high incidence of 

enteric diseases in this season.
 

The final category of problems -- those of insidious envircr-nmental change -- is
 

among the most difficult to even properly describe. Effects of charnel deepening; w&ter
 

diversion and canal construction could all affect distribution of salinity - with
 

resultant impacts on the distribution of aquatic and forest resources and on coastal
 

for--ation. A major hypothesis vital to understanding the productivity of the estue-rine
 
zone s that the acuatic food chain depends on the maintenance of nutrient inputs from
 

delt.a sources such as the -n.rove forest, or the blackwater exudate from the peat.
 
11' this is the case, the agricultura.l development may have a long-term detrimental
 

1i -,: on fishery resources. Another h:.-Pohesis concerns the use of canals and s.amp
 

areas by juvenile fish and shrimT. These have been shown to serve as nursery area for
 

valuable shrimp species (Salam, 1976). Thus great care in pesticide use is needed,
 
partIcularly during periods of salt intrusion when marine shrimp enter some canals. 

These ver- inccm-plete observations on the nature of R and E problems listed in 
irble 2 do provide guidance in the formulaticn of environmental management strategies. 
I.. is a need to provide environmental guidelines from the earliest plaunning stages and 
cn -n on-going basis. Secondly, -inconsidering management mechanisms, key control features 
,hat will influence several problems should be given pricrity for study and experimen
tation. Fie-d-level water management is the most i-por-tant example. Thirdly, an under

-t-ngizh of local needs and adaptat-cns to the resource base, and identification of the 

methods of all users is needed as background for the multiple alocation problem. This 
_:u_,t to trial me-hods to in=tens.y and broaden uses of the ecosystem, without destroy-

Ju, zcr elements of it. Fourthly, a discrete set of ecological hypotheses must be 

.....,i)ated to test: (1) opt ' levels of utilization and carrying capacity of specific 

re.;ources; (2) the specific cuestions related to ecosystem degradation. Finally, there 
.ust be an environmental monitoring program and long-term impact assessment that takes 

into account 
ae 

hu.an ecology needs of individual settler groups and the various activities 

• zh:are now taking place with relatively ineffective inter-sectoral comunication. 
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Table 2 (continued). Explanatory notes for matrix of key resource and envirome=-.n 

problems. Numbers correspond to decision categories.
 

?r:ble= 1. Soil tcxification/fertility decline 

The 	 already acid peat is underlain by a potential acid sulphate clay vhl.ich 

quickly oxidizes to sulphuric acid if exposed and dried. Even when wet the clay fixes 

nutrients, particularly phosphorus. The peat layer is difficult to fertilize but is 

likely deficient in both macrcnutrients and micronutrients. In the early stages of
 

recla=ation soil is toxic from the senideccmposed materials and swamp gases. Later, 

alumimium and. iror toxicity ef'-cts increase. There is considerable local variation in 

severity of soil =roblms according to degee of mixing with levee alluvial soils,
 

distance fro= sea and depth of organic material. 

2. Prolonged period between forest clearance and agricultural planting leads to secondary 
aelam (elaleuca) forest which creates more acid soil conditions. Where potentia! 

acid sulphate claw is exposed by opening areas with a very thin overlying organic 
layer, by mechanical disturbance of thicker deposits, or by destruction of the peat 
through burning, soil acidificationoccurs. Excessive removal of nutrients by 
frequent flushing of the organic or mineralized plant and soil residues will cause 

a decline in scil fertilitu. 

3. 	 Choice of species requiring heavy nutrient input (e.g. cassava), the removal of crop 
wastes after harvest, or double cropping will threaten soil fertility. Ricefield land 
p,:paration :echn.:icues (e.g. plowing) comrcnly practised on lowlands of Java would 
disturb potential acid sulphate soil laver. 

4. 	 U-i , of some fertilizer types (e.g. a.,nniu= sulphate) will cause decline in soil pH. 

S. 	 A high density of deep drainage canals without water control structures will overdrain 
areas, creating oxidation of potential acid sulphate soils. CaAal spoil (acid 
sulphate) is toxic. Opening area without sufficient drainage leaves the raw peat 
soil in an excessively acid condition. 

U;J.	Upszream diversion of water will lower dry season water table, increasing possibility
 
of acid sulphate soil formation.
 

i-1 .C:owding w"'il increase tendenc-i to settle in forest areas considered very marginal 
u., hazardous for agriculture (e.g. nipah zone). 

22. 	Land preparation for market areas or for roads will expose acid sulphate soil layer 
to oxidation resulting in soil toxification. 

16. Excavation and disturbance of soil surface will open potential acid sulphate soils to 
oxidation. The acid drainage may affect any nearby farmlands or fishponds as well. 

172. 	Road construction entails excavation to basal layer of sandy deposits and removal of 
huge quantities of potential acid sulphate soil. Wherever the soil is deposited 
(wnless in the sea) the ground will be toxic. 

18. 	nhee different soil types, and the presence of marginally saline soils near the 

sea, requires careful identification of zones for specified uses. Some areas may 

support year-round agriculture, others should be left under natural vegetation or 

cropped only once a year.
 

19. Procedures to avoid disturbance of potential acid sulphate soils, excessive drying 

of either clays or peat deposits, and loss of soil nutrients are essential for 

sustained agriculturalproduction. 



.rcb-em 2. Land instabiity/river shallowing
 

The recently deposited soils are water-filled and therefore do not have gcc.d
 

They slump when piled and cannot support heavy infrar-.ructure.
weigh--bearine capacity. 


The constant deposition prrcess raiscs
Peat layer will irreversibly shrink if dried. 


creates areas of erosion and depositicn along the coastal and river
the river bed aund 


sh~re!ines.
 

2. Excessive drairage causes rapid or gradual land subsidence (estimated minimum of 

50 cm on muck soils). Land is then subject to deeper flooding and becomes more 

"diffiult to drain. 
laver1.Destruction of the natural vegetation cover permits drying of surface peat 

during the d.'v season unless there are simultaneous measures to control 'ater table. 

7. Canals opening onto natural sediment deposition or erosion sites are subject to
 
which canals are connect!d can
shallowing or erosion at their mouth. The way in 

lead to dead spots where detritus and sediments accumulate, causing shallowing of the 

canal. 

8: Many deep canals will accelerate land subsidence. 	 

10. 	 Flow diversion or partial blockage of the river mouth will create new areas of 

shallows and erosion.
 

and 	accumulation of12. Canals near settlements fall into disrepair from bank slumping, 

debris. Stilt settlements on river exacerbate erosion and sediment deposition 

Froblems, 	leading to a need for frequent change in settlement site. The major 
a result of'bank erosion (up tofishing village is in a constant state of retreat as 

10 m/Vear). 

13. 	Extensive crcund-'ater pumping, should underground freshwater be located, will 

4ccelerate land subsidence. 

new canals increases the rate of land subsidence. It can lead to15. 	Development of 
river shallo'ing in other areas. Chan.Ael dredging causes bank erosion and redepo

effect.sition of znaterial. Wake from passing ships has same 

16. 	Most potential port sites are locate on unstable shorelines. The developent of 

jetties and extensive shore facilities wi.ll alter existing patterns and rates of 

coastal change and local land subsidencr, 

17. Road corstruc.ion will require drainage and deposit of road materials on unstable
 

sediments, creating land subsidence.
 

18. Failure to reserve land on shores where erosion or sedimentation occurs will allow
 

rises which exacerbate the problem.
 

19. 	Without procedures to prevent top soil drying land subsidence cannot be held to
 

minimum levels.
 

Froblem 3. Low water qu-slity/salt intrusion 

Extreme gradients in water characteristics exist. Swaip waters are nutrient
 

deficient and frequently anoxic. The coastal seawater is toxic to pla.fls and can destroy 

soil structure. At high concentrations it ca-aot be used in irrigation. However at
 

soil nutrients and
low 	concentrations brackishvater =ay be beneficial in restoring 

buffering of acid soils. Water quality gadients imposes a strong ordering cn natural 

co--unities of plants and aV.s. Many counities are packed into a sma2l area ard 

easily be destroyed if existing Srad-ients are changed. Water quality is particularlycan 


4n canals since these are receiving a high organic input and have an inflow of swa-p
 

- Pollution from oil tankers is a periodic problem in rivers.
 



2. Brackishwater forest lands cleared or acriculzure create a salt intrus'on .- a--r 
for the surrounding areas if co:ne::.ed bL car.als. Land clearing reduces "azer c. al.. 
by increas-ng crcanic aebr-s :r d::r-.age canals and b' Increasing water ,e:a-ur 
from 27cC to 3,70C or mre. 

3. 	 Dry season crc; -ncreases .'fehooc f salt in=rusion,damage in areas which ot.herw"se 
. may 	 suppor: a s-ncle cro; w ==. Choice of crop varieties will Jnf'uencer--.al rsk. 


impact of sai" "n-ousor..
 

4. 	 Fertilizer-inducedeutrcp -:.aor.w2ll increase algae content of water and reduce :ts 
paia:abil:ty for human or a.r.ma. consumption. Pesticide residues could exceed standards 
for hLunan use c: zzint fish habitats. 

7. 	 Canals opening into hich salinity escuar'es will open land areas to salt intrusion. 

8. 	 Smal., shallow canals (e.g. Lugonese) cause less salt intrusion than deeper, larger
 
canals. Very deep canals (below low tide levels) would become anoxic.
 

9. 	 Salt water soil buffering and fertilot-'y rest.ora:ion possibilitiesare reduced. 

10. 	 Salt intrusion will increase in both. in_,ensi: and extend if flow from upstream os 
reduced. The shift in boundaru between fresh and salt water will chance locatirc. of 
flocculation zone where sediment deposition occurs. 

12. 	 Settlement areas in delta inzerior contribute hich organic load to canals. 

13. 	 se of canal water or shallow groundwater as a source of drinkIng water sets highest 
water quality standard, thereby defining water quality problem in its most severe 
form. 

15. 	 Presence of a major shipping route for petroleum products leads to periodic oil 
spills on the river and other waste discharces. Channels deepened to accomzodate 
!arce ships increase salt-water penetration upriver. 

18. 	 Salt intrusion becomes apparent as a problem when natural mangrove boundaries are 
c:ored in land use desicnatio!ts. 

Problem L. Catast;ophic flood/d-ought
 

Deltas emerge in relation to sea level and river flood stage. Any alteration of 

lard level or drainage patterns can increase hazard of naturally-occuring floods. During 

the dry season, periods up to 90 days vithout rain have been obse:-ved. Excessively dry 

yeErs occur about one year in five. Forest fires and irreversible soil drying occur. 

:ai.ure of a second crop due to drought and related salt intrusion =ust be expected in 

these very dry years. 

2. Location of land opening in areas most prone to flooding increases risk of damage.
 
Highest points are subject to greatest chance of dry season crop failure.
 

3. 	 Use of rice varieties killed by moderate submergence (50 to 75 c) increases flood
 
risk. Alteration of planting schedule increases possibility of drought.
 

8. 	Overdrainage by large, frequently spaced canals will enhance effects of drought. 

10. 	Up.:zream water divezion or scorace will exacerbate dry season water shortage for
 
crop culture in coastal zcne.
 

11. 	Population build-up will increase use of deeply flooded areas such as lebak zones 
(backswamp behind levee) or more inland swamp sites for food cultivation. These are
 
higher risk sites.
 

12. 	Locating'housing in areas subject to most intensive flooding (either in depth or in 
length of inundation) creates a hazard. 

18. 	Failure to detect particularly high or low spots and to restrict their use increases
 
hazard associated with drought and flood. 

http:co:ne::.ed


enFrcb.-,. sher!et- decline 

The estuary and brackish water swarps are the spawning or nurser:' rr-.-. "'-. 

freshwater and brackish water migratory shrimp and for fish of cc=er:-a- ".. 

canals dug fcr irrigation become part of this nursery area. Prcc-ction fr--. ::.e r.!

fields and canals alone could meet most of the fish protein requirement in -

vaters iri.u, "i.: " diet. Overfishing, habitat destruction and toxification of 


in total effect, reduce the potential of a resource base already being ext-=ited .
 

than 5C00 fishermen.
 

2. 	 Removal of mangrove Cjrest will reduce spawning habitat, destroy nurseru round area 

:and possibly reduce long-term supply of leaves to detritus food chain. Dr.-ng of 

freshwater swamps and destruction of small drainage creeks wai-l diminish. area o: 

freshwater habitat. 

4. Presence of fertilizers or pesticide residues may lead to decine in ;rr.ducti::u o 

various components in aquatic food chains and to direct mortality of fish. 

5. 	 Uncontrolled fishing, including the granting of rights to too many indiv.duals, w6Il 

eventually result in reduction of stocks, or in size of organis..Ls caught,.o a poin: 

where most are caught at a sexually imrature stage.
 

6i 	Large nu.bers of non-selective or highly efficient gear units and powered equipment 

will change fish comrnunity composition. 

9. 	 Zn agricultural areas marginally influenced by salinity, water control devices may 

reduce salt content to a point where brackishwater-seeking.fish.and shrimp larvae 

will not enter carals. 

10. 	 Drying up of spak-ing creeks, alteration of natural flood cycles (which stimulates 

migration into swamps and coastal areas and, possibly, reduction in nutrient inflow 
crom uplands) are potential consequences of upstream water diversion/storage. The 

presence of downstream barrages could influence migration to and from the .sea. 

1. 	 Movement into marginal lands as population builds up threatens destruction of both 

fresh and brackish warer fisheries habitat. Heavy fishing pressures reduce both 

catch per unit effort and, eventually, total catch. 

14. Widespread spraying of open water surfaces (e.g. swamp, field area or settlement 

sites) for nosquito control may have toxic effects on larvae, juvenile or adult 

aquatic organisms including cor.rercially important fish and shrimp. 

15. 	 If ship traffic is associated with frequent petrochemical pollution incidents, or if 

a high, chronic level of pollution results from smaller discharges, acuatic stocks 

are likely to be reduced. 

16. 	 Port facilities located in the estuary are a competitive use of fish growth and 

spawning area, especially if extensive landfill is required in wctlands.
 

IS. 	If mangrove and tidal creeks are altered, or if bulk-heading and orher destructive 

practices are conducted in rich feeding areas, fisheries can be expected to decline. 

Problem 6. Forest product shortage
 

The swa=p forest is by far the ilrgest retaining forest stend in the province. 

Local settlers and Buginese depend on its products for cash incce, for housing and 

infrastructure. Regeneration or preservation of the original forest type is edfficult 

without care. u1 site anal.ysis and -anage=ent. Most secondary forest areas are cf low 

'al.ue wood. Dee; d.rairage vill kill surrounding forested lands. The rate of forest 

distp;earance from direct cutting and from d.-y season fires is high enough to suggest 

thr-t at least the primary freshwater svamp forest will disappear without an enfcrce! 



policy cf forest land reserves.
 

I. Without clearly defined timber reserves swamp forest logging management fcr sustained 
uield is impossible. Brackishwater forest allocation for fish ponds or agricuure 
reduces potential for sustained yield harvest of traditional forest products (nipah 

palm leaves, nibong poles, Rhizophora for charcoal), or for mangrove wood chips in 

a pulp mi.1 proposed to be dependent on this source. 

2. 	 Complete forest removal. wi?.l lead to timber shortage for future infrastructureand
 

housing needs.
 

3. 	 Concentration of development efforts on one or a few crops (e.g. rice) reduces
 

possibili-y of developing self-sufficiency in tree products by the planting of
 

economic forests. 

21. 	 Movement into marginal agricultural lands destroys sustained yield forest management. 
Destruction from illecal cutting in all forest areas is likely as population expands 
and local forest product needs increase. 

18. 	 Failure to designate and manage timber reserve areas reduces seed stock and land 

available for future wood cut-tinc. 

Problem 7. Vegetation succession/co--etition 

The catena of forest types established between the center of the peat swemps and 

the 	sea is readily disturbed, leading to a low cc-ercial value forest of either gelan 

(t!laeuca leucadendron) or rulai (A~stonia). On lands planted in rice, weed cc=petitioz 

and 	 sedges begin to become established.ecomes increasingly severe as perennial gasses 

':hf. can lead tz land abando-menz L to 5 Years after cultivatic begins. Where soil 

..... have been b1y exhausted a sutcess..n -o the s*---ub Me.astcm- occurs. Weeds 

likely play an i-prtant role I- soil regeneration during and after crop cultivation, 

but 	 this value is not systematically exploited. 

2. Incomplete control over weeds in rice fields leads to gradual dominance by rhizomous
 
fo-r.s (e.g. Scirpus) which are difficult to eradicate, a major reason for land
 

§bandonrent in Buginese areas. Delay between forest operng and agricultural land
 

use allows very dense, and hard to clear, growth of ferns (e.g. Acrostichum) and 
brush. 

3. 	 Aquatic weed competition develops in rice fields if weeding is not carried out.
 

Seasonal fallow means 2 months work to remove natural vegetation before planting next
 

rice crop. T.is fallow period vegetation, however, may be important in nutrient 

fixation. 

9. 	 Field level water control is an ecologically-sound method of weed control which is
 
not used effectively at present.
 

11. 	most lands not intensivelu farmned will be degraded to lower value secondary forest 
and brush rather than primary forest as population density increases. The possibility 
o;f con-inuing sh"'ftino c-l-ivation alona river b&nJks (which depends on plant
 
sucession for restoring soil fertilit-'l') will be reduced.
 

15. 	Mangrove trees (Sor.neratia) become established along major canals. These obstruct 
traffic but also likely provide a source of wood and organic mnaterial for aquatic 
food chains.
 

18. Accurate designation of primary forest reserves is needed to save valuable stands 

from sucession to low value bushes t-rough uncontrclled burning and cutting. 

J9. 	Species composition and control over seasonal changes of vegetation are essential 

elements to be considered in mzintaining soil fertility. 



?roblem 8. Agricul ura. Pest Outbreaks 

Newly created fields, surrounded by forest and some abandoned agricult-ral :, 

offer a balance of apprcpriaeare vulnerable to invading pests and are unlikely to 

predator or parasite defences. The presence of three settler groups, each with a 

and harvesting period for their rice crop, predisposes the area tcdistinctive planting 

stinkbug Leutocorisa varicornis. Mm-alan pests, especially rats but
attack by the 


cause serious damage. Several arthropcds (rice stem
also deer, monkeys and wild boar, 


borers, mole crickets, grasshoppers) are important pests. In some years at least 7C% cf
 

Dry season rice crops trials have failed as
the main crop car. be destroyed by pests. 


a r~sult of attacks by the residual pest populations.
 

a refuguum for marmalian pests.1. Isolated forest cuo~ps will become 

2. Abandoned farmlands serve as a pest reservoir for nearby actively farmed areas since 

rice and other grasses grow wild. 

j. Improved rice varieties (IR-5, PELITA 1/1) have low resistance to area pests and 

diseases. Double cropping or differences in phasing of rice crops in adjacent areas 

encourages build up of Leptocorisa population densities since there is no break in 

the pest's food supply. 

4. Frequent application of pesticides will destroy predatory forms, leaving area open
 

to uncontrolled invasion by pests from surrounding lands.
 

9. Without soil drying continuous population build-up of resident soil pests and disease 

as crop pest insects with an aquatic stage life history, can takec:ganisr-s, as well 
place.
 

29. Presence of reserve areas near agricultural lands will create a refuguum for
 

mawc'alian pests (rats, monkeys, deer and wild pig).
 

r..lure'. tc prevent soil nutrient deficiencies will weaken plant resistance against
 

pest or disease attacks.
 

Problem 9. Disease and vector build-up 

There is a succession of lowland malaria vector mosquitos between the brackish

.ater forest and the other vegetation units. The brackishwater vector (Anopheles sunda

ic.:s requires a disturbed forest setting where there are stagnant pools; other species 

.avo- specific ecological requirements as veLl. Inattenticn to these characteristics in 

develcpment will lead to Increased mosquito populaticns. The prevailing habit of 

for bathing and, in some cases, for d-inkingdefecting into c-nals which are also used 

.Lcad.s to dry season outbreaks of disease, particularly enteric illnesses including 

chsl era.
 

. >:7d disturbances which create stagnant water pools, and land opening in mangrove 
,crest areas, will lead to increased incidence of malaria near these areas. Farmrs 

near the freshwater forest edge are also likely to be in greater danger from this 

disease. 

7. Canals located in difficult to flush areas (e.g. delta center) will increase public 

health hazard for nearby settlements. Canals leading into brackishwater forest 

areas can procrte build-up of the dangerous malaria vector Anopheles sundaicus if 

stagnant pools are created. 

9. The presence of standing water areas increases possibility for disease build-up by 

and by insect vector breeding in field areas.;aste cantamiation near setclements 



1.. 	Higher densi:y of population will influence incidence of vector-borne diseases and 
water-borne skin or enteric diseases. 

12. 	 Concentrating populations will create -ones of low sanitation thereby :ncreasinc =ne 
likelihood for disease outbreaks. 

14. 	 Failure to develop an integrated control program can lead to long-term bui'd-up of 

disease vectors despite periodic control efforsts. 

16. 	Opening a port on the mangrove forest edge is likely to cause formation of standing 
brackishwarer pools which are breeding grounds for Anopheles sundaicus. 

17. 	Mosquitos will breed in any stagnant areas created by blocked drainage or other road 
construction activi ties.
 

Proble 10. Stable infrastructure and environmental impacts of their development 

Development on immature soils of low weight bearing capacity, amd the absence of 

solid foundation materials (e.g. rock or gavel) limits the lifespan of infrastructure 

elements including housing, roads and bridges. Canals are subject to rapid filling 

from bank slu-p and sediment itflow. Water control structures shift and become non

functional.. Clearing large areas for infrastructure such as roads Vill expose acid 

sulphate soils.
 

7. 	 Canals located in recent, relatively unripened delta deposits are subject to bank
 
slumwping and subsequenr shallowingl they are unstable for navigation and water
 
delivery. Cornection to areas of land clearing or log processing brings in
 
a continuous supply of snags.
 

12. 	Settlements require bridges, paths or roads and waterways. All require considerable 
;inte-anance, or frequent replacement. Options for stabilizing these kinds of infra
structure are limited (e.g. lack of stone or gravel). Footing for houses shifts as 
land subsidence occurs. 

14. 	 Location and layout of villages, provision for waste diaposal and safe water supply 
are elements of a vector control program which may be more important than chemical 
control measures and therefore should influence housing and infrastructure develop
men t. 

25. 	Dredging, or opening new channels will change flow characteristicsand therefore the 
existina balances in bank sedimentation and erosion. Existing bank settlements, 
canal mouths and other infrastructure (fish traps, navigation systems) are thereby 
endangered.
 

17. 	 Road construction will interfere with present and planned settlemenrt locations and 
agriculturalcanals (Buginese and Public Works). 

Problem 11.. Multiple allocaticn of the same resource
 

Multiple uses of this coastal zone are desirable and inevitable. But users come 

into conflict and wasteful use of resources occurs because there is not fully coordinated 

planning for explitation. The marga and central government separately let concessions 

for the sane land, and cannot fully supervise use once it has begun. Boundaries are 

unclear and' plans are not always shared among all decision-m&'.ing groups. There is 

n dependency on resource users outside the coastal zone to preserve resources -within the 

swamplands (upland water users, sea or upriver fishermen catching migratory stocks). 



I. Loca' area concessions for land use overlap with central government concessions. 
Remcval of forest allocation control from the local level (marca) can lead to 
unccnrolled development since there is no longer accountability to local officials, 
'while central governrLent monitoring and regulation are inadequate. 

5. 	 Estuarine fisheries capture migratory species which may be taken in offshore or 
uprver areas at ocher life stages. (Excessive removal of juveniles in estuarine or 
coascal fixed traps (bacan, eucuk) will reduce number of adults available for other 
fisneries. Hence the overall return will be reduced. 

8. 	 Uncontrolled use of canals for purposes (e.g. large vessel navigation, log boom
 
storage) for which their size is insufficient causes bank slumping.
 

10. 	 Plans for extensive agriculturaldevelopment in upland areas and lebaks as well as 
more inland lowland swamps near or in the Musi watershed will create a demand for 
water t..at is competitive with coastal zone needs for freshwater inflow. 

17. 	 Road will remove a broad swath of land from agriculture. 

Problem 12. Underutilization of resource base
 

Rapid cutting of large areas of forest leads to a high level of wood wastage. 

Opening vast expa.nses of land for only one crop per year (2/3 of year land is idle) 

redudes options for sustained yield forest production compared to permanent opering of 

smaller areas vith more intensive agiculture. Potentia11 for multiple or mixed crops 

end forest Cro'.t'h has f u.Jly exploited. Aquaculture'and ani-aI husbandryeconomic not been 

i., nr.-existent or casual. The develcpmtnt of fcrage crops has not occurred. in generel, 

opti:.: ex.ploitation strategies have yet to be defined for each potential resource type.. 

I. 	 Forest allocation for'agricultureby marga makes no firm provision for utilization of 
c:. aer; valuable logs are burned. Cent-al government concessionaires are not required 
to utdilize all logs. Sustained yield mo-nAgement areas, and terms-of concession likely 
to provide fullest long-term use have not been devised. 

2. 	 Rapid clearance over large areas leads to local surpluses of logs which rot or are 
burned.
 

3. 	 One crop represents a growing period of only 4 to 8 months per year. Where only one 
or a few species are growing there are wasted opportunities for plant production that 
could include horticulturalcrops, home gardens and trees. Forage grass-lands to 
support animal husbandry are possible. 

5. Availabilitv of suitable land and semi-enclosed waters plus juveniles of valuable fish 
and shrimp species could permit development of aquaculture, thereby increasing overall 
production from fisheries. Taking fish and shrimp as juveniles in the inshore waters, 
.a srtndard practice at present, may reduce overall yield and value of the fisheries. 

9. 	 W6ithiout good field level water control, opportunity for a dry season crop is reduced 
and wet season crop yield is likely below potential level. Inputs such as fertilizer 
will not be effectively utilized. 

Problem 13. Insidious environmental degradation
 

The cuulative impacts of environmental change and resource uses may alter coc

system relationships in ways that are difficult to detect or predict in early stages of 

development. Absence of models of ecological processes and input/out relationshlips 

betveen the ccponents of the es:ua-y-delta system complicate the probl= of predicting 

chages. 



2. 	 Gradual incursion into marginal lands will lead to increased rates of land abandon
ment and destruction of areas best left in primary condition.
 

4. 	 Chronic application of agrochericalsray alter estuarine or agroecosystem balances 
including water chemistry, soil micro-organisms, algae composition, fish, bird and 
animal populations thus adding additional components of stress on an already heavily 
stressed environment. 

6. 	 A gradual abandonment of traditional fishing areas as catches drop below acceptable 
levels will lead to lessened concern for maintaining the area in the present relative
ly pristine condition necessary for productive fisheries. 

8. 	 Opening the delta swamp ecosystem to frequent and complete flushing my, over time,
 
reduce dissolved and particulateorganic inflow from the peatlands to the estuary,
 

rhereby reducing fertility of the waters.
 

10. Gradual changes and technical control of the rivers will alter natural habitats for 
aquatic organisms and birds. Interactive effects are likely to be commn, possiblu 

leading to either temporary beneficial or detrimental effects which may reverse or 

diminish as the system stabilizes. For example, aquatic community composition will 

change, and productivity may be altered as nutrient sources and substrate character

istics chanue. 

11. 	 Small scale environmental alterationsby individual settlers increase in overall 

impact as population nurb>ers increase to a point where "carrying capacity" or 
"assimilal . capacity" of the natural system is exceeded. Then various ecological 

linkages i-eak down and system effects are likely (e.g. capacity to absorb wastes is 

exceeded, ifater becomes toxic through direct contamination and production of 
deleteriou-, aloae). 

12. 	 Random opezing of settlement sites will destroy forest reserves and perhaps increase 

area of abhendoned la.d. Cluster settlement sites cause locally destructive effects 
which wil increase in intensitv over time as population increases and impacts of. 
nan'. srall changes accumulate. 

14. 	 Long-term chemical or water drainage vector control procedures may have cumulative 
toxic effects on man, fisheries and wildlife, and cause habitat destruction in the 
marsh areas even in the absence of short-term toxic effects. 

15. 	Long-term accumulation of wastes, spoil disposal and bank erosion may change mudflat 
and tidal creek habitats and species coposition. 

16. 	 Frequent disturbance of aquatic habitat (e.g. periodic dredging), the likehood of 
pollution and the gradual incursion into mangrove forest areas will reduce pristine 
nature of estuarine habitat. 

17. 	 Easy access to c-astal area will increase pressure on wildlife, birds and, perhaps, 

conceivable that recreationalhousing development, requiringfisheries. I is 

landfill and mangrove marsh destruction, will occur.
 

18. 	Without reserves gradual incursion into mangrove and freshwater swamp forest will 

transform rost of :.he non-agriculturearea into a brush environment through continued 
cutting with little management. 

19. 	 Without a definitive soil conservation program long-term soil degradation will 
gradually reduce Froducti4ve capacity of area for forage and food crops. Destruction 
of physical soil structure may have an impact on other components of the coastal 
system including nutrient flow into the estuary. 
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V. CREATING M1OAGD.E-2T STATEGIES
 

"-.e first stage of development - during which the timing and area of fores. 

rermca..- dttermined, and the canal and settlement layout defined -- relatively siple 

recom~en-a-z..s are needed to hold open options, as vell as to protect forest and 

mangrove-dependent estuarine resources, and to avoid location on sites already occupied 

or cf low pc:ential for agriculture. These recomendations need not be complicated, a: 

showun in Fig-re 10. What is important is to avoid arbitrary boundaries (e.g. elevation 

or distance from sea). There are natural guidelines to hazards such as salt intrusion 

and nicrorelief, with its soil variations. The pri=m-y development agency (FUL) has 

been responsive to inputs on land use recommendations and is investinF heavily *in both 

ground surveys and aerial photography. The terms of reference for development, however, 

are still very basic: establish infrastructure, settle transmigrants and provide -anage

ment inputs sufficient to grew one crop of rice per year. Furthermore, the prin.ary 

devei6pment agencies are to withdraw from each opened area after a relatively shert 

reri:d (about 5 years), leaving management responsibilities to the local goverr.-.ent 

decision apparatus (Figure 11). 

This transfer brings the threat -- almost the certainty - of a loss in coordination 
V 

cf tne coastal zone development. Strategy formulation for area develcpment can be phrased 

in rather prosaic ter-ns that include 10 management elements: land/regional manage.ent; 

forest manage-ent; water management; crop management; pest control; anmal husbandry; 

f shery management; public health; transport; and settlement development. These eements 

correspond to existing governmental units which, in general, have reputations neither fcr 

effcle.cy and effectiveness in operation nor for good interagency ccmunication. 

With regard to use of ecological production, the most important agency is the 

Department of Agriculture. This ministry could have significant inputs to planning 

through offices dealing with: food production; crop protection; animal husbandry; fisher.es; 

vater management; forest production; nature conservation; research and develcpnert. It 

ihe cnly agency "with the pctential to manage the entire spectrum of living natural 

rescurces; as such it should be prepared to take on a special long-term manageuent role. 

Te ::oteffective way this could come about would be through the establishment cf special 

swe..land resource management centers. These should be oriented toward reforestation and 

fisheries as well as to a variety of agricultural activities. To establish such units 

woulc. be a dist"nctive departure from single purpose research stations, and- provincial 

extension offices which lack technical advice specific enough to be used in unusual 

environiemtal conditions such as exist in the swamplands. These provincial acti:'ities 

are backed by national programs (most prominently the BIMJS Intensification effort 

invc!ving seed, fertilizers, pesticides and some crop management inputs). Because these 

prc;rr..s use standzrd inputs based on conditions in Java they are unlikely to be effective. 

Even if standaPrd packages of inputs were to be designed for sBaplands they could not be 

effe:,tive throughout the entire zone. Swamps in Ja-bi or Kalimantan ere different frum 

. r the South Sumatra coastal zone. Optimality in resource use can or-y come about 

zu creation of adaptative strategies for each identifiable resource unit.
 

http:fisher.es
http:effcle.cy
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Figure 24. Fegional gcverrent p-arr.ing and administrative offices and 
local settler re;resentatives. 
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y the time the primary settlemen: and land development agencies axe rt' : 

.ver ccntr-l cf z.n area :ike UuanE to lccal management, reg "a-ions (over:::n-- :rce 

uii:ation, stann--ds and methods c f effective enfrce.en: need ,c be es:a.: -_ 

a--ybe artued that even LC to 15 years would be relatively short time to createt a 

procedures to brL about full use of resources, with healthy settlement cond . 

This argues for a lznger commitment of -he primz.ry development agencies, or an earlier 

start by the agencies that will assume eventual responsibility for area resource uze. 

Obviously land use rights are ar. essential element for regulation. This direct..y 

raises the questio of interaction among the three settler groups -- for each is treated 

differently, Pnd reacts differently toward regulations. Other examples where sa ndardz 

cr regulations are needed are listed in Table 3. The extreme envirormental gradients and 

seasonal fluctuations in conditions, coupled with the pioneering stage of ac:ivitien, 

make identification of standards am extremely difficult task. Enfcrcement is likely tc 

be even more difficult. Thus it is cuestionable how beneficial national envircnmental 

law or regulations ill be to the region. The inability to regulate forest cu:ting, 

despite concession contracts which call for sustained yield management, is a case in pjint. 

As another example, in 1975 the margas were forbidden to alienate more lands in an 

attenpt by the =rovincial g:vernment to slow the rate of forest loss. Vhat this in fact 

-nn is that the degree of control in land opening formerly exercised is now totally 

gc-no.. Mhe arga beccmes a dcsinterested party and the provincial level offices caznot 

pclice vast aeas of swamp forest. 

"he principles governing canal water use cannot evolve directly from regulations
 

enforced elsewhere since the system bear-s little resemblance to the gravity flow networks
 

of Java and Ball. F'-hermore the majcr cen.!s are very important in transportation and
 

e.e uned for waste dispcsal. They are also inherently unstable and likely to require 

a high degree of =aintenance. The regulation of these vital waterways should be under 

a water regulation authcrity located in the swEnpland region. Ideally it wo"ld be 

concerned with water cuality as wel1 as field-level water con:rcl, regulation of vessel 

traffic, canal bank and channel -aintenance. This authority wculd require linvages to 

several government departments and would need on-going technical inputs to define low 

cct trocedures sufficiently effective for highly variable local conditions. 

The .problems of externalities associated with activities in the area (e.g. road 

constr-oction) or upstrean (e.g. refinery cr urea plant effluents), plus the critical 

requirement cf good analysis for choice of new areas, and for increasing use of existing 

arteas, could be met through strong regional planning units. The structure for these 

exists at several levels of local government as well as in the central government structure. 

Over the past half decade three major regional planning studies have taken place 

in the Province of South Sumatra. in general, however, their treatment of the swaplnd 

issues have been superficial in the sense that they fail to perceive sufficient ecological 

detRi to judge the develc;ment in an overall systems context. For example, in the 

Sru-hfrn Sumatra Regional Planning Study (1976) the Upang project is ranked 153/203 in 

;.< .;y based on net return from rice field cultivation in comparison to other agri

http:primz.ry
http:enfrce.en


T'ble 	 3. Envirormenta.l standsrds needed in the Musi-Ba-nyuasin coastsl Ztn 

i. 	 Forestry
 
Location of cutting
 
Ut-lization of trees
 
Procedure for removing logs
 
peplanting
 

2. Water quality 
Drinking water for human and domestic livestock and waterfowl 
Irrigation . 

Freshwater fishponds
 
Brackishwater fishponds
 
Forest swampwater
 

3. Waste disposal in vaterweys 
Domestic wastes
 
Agricultural wastes
 
Sawmill wastes
 
Vessel disdharges in river and canals 
River 	dredging spoil
 
Canal dredging spoil 

4..Water level in &ricultiLral areas 

5. Land use in various habitats 
previously abandoned fa-mland 
cultural soils; potential or 

Soil exposure and drying 
Land subsidence 

(brackishinter forest; primary freshwater forest; 
or secondary forest; thick and thin layer pe.,at agri

existing acid sulphate soils; river levee). 

Burning of fcr-s and/or soil 
Pechaunical disturbance of surface 
Dry season use 
Reserve conservation 

6. Fisheries 
Size and nu.-ber of individuals captured 
Habitat maintenance 
Pesticide use 

7. 	 Canal 
Size , direction and abundance 
Spoil disposal and bank stabilization 
Regul:tion of water flow 
Use for storage (eq. logs), 

8. 	 Construct,.on and land opening 
Location of infrastructure 
maintenance procedure 

9. River and canal dred~ing 
Loca tion 
Spoil disposal 
Maintenance 

10. RoVad construction 

11. Vector control 
Swampland stagnant water 

shipping 

on coast or river banks 

Location of settlements in relation to forest 
Chemical control 

12. Housing.
 
Adaptiveness to wetland environment 
Stability 
Utilization of local materials 

http:Construct,.on


cu.L.ural water resource projects in the several provinces studied. The ranking is 

helpful but is based on assumptions biased in favor of traditional agric ural approaches. 

No account is taken of other resource use activities, nor of the importance of deve

ment timing. These criticisms are included to emphasize the need for greater sensit>fvit. 

to local conditions in regional analysis in order for this science to make a very 

necessary contribution. Obviously the decisions concerning the construction of a road
 

or other tran~.portation infrastructure maintenance can only be properly dealt with by 

regional planning.
 

The BAPPEDA (Provincial Planning Office) is the logical entity. At present these 

unit are still weak throughout Indonesia - weak both in manpower and in actual control 

over activities of individual implementing agencies. Yet the structure is present and 

could be utilized, as one example, for environmental impact assessment. Clearly there 

is a need for trained natural resource management staff at the BAPPEDA and BAFEM<A 

(Kabupaten Planning Office) level of regional planning. These staff must be prepared 

to act as intervenors as well as coordinators. Strengthening regional planning activities,
 

however, can only be a long-term endeavor, given their present state. Ad hoc inputs 

at various levels of government by all groups concerned with the swamplands is likely 

to be the mechanism for influencing regional decisions for years to come. 

The complexity of development issues, coupled with the present inadequacies in 

meeting the issues and the need for future environmental monitoring, naturally leads to 

the cuestion of the role for a specialized resource and environmental management it. 

Certainly without impetus from such a unit the chances of all the important ecological 

issues being researched are slim. The BAPPEAS Bureau of Natural Resource Management and 
Environment, the National Co=nttee on Environment and the National Committee on Resource 

luventarization are the three non-departmertal units directly concerned with environment. 

At present they function by funding research through universities or government research 

uits and by providing a mechanism for deve.oping coord.inated interdepartmental efforts 

for problems of national significance such as mapping cr regreening of eroded uplands. 

].n addition, the BAP2;AS Bureau reviews environ=ental impact assessments and budgets 

for major projects. As advocates for environmental protection these agencies have 

lidit;ed running room since they are P recent creations, lacking in staff, and vulne:

able if they intervene in too many major development activities. They can keep issues 

visible within government and could play an important oversight role through funding of 

basic studies and of independent analyses on the rapidly accumulating information base. 

If the theme of coastal zone management receives the attention it deserves in a maritime 

nation like Indonesia, a committee or office specifically devoted to the coastal zone 

could logically be supported through one of these environmental bodies. Obviously 

wetland andeestuarine management would be an ! =portant objective. A direct role in 

field level management in the style of an Ezviro-mental Protection Agency is not likely 

without a considerable expansion in concept of the present environmental apparatus. 



1isc"usions of bureaucratic structure fcr env.ro-metal management tend tc z-,'er

look the vita fact that, whatever regulations, incentives and prog-ans fcr develcpmen

exist, their effectiveness is sharply lirited by their perception at the level of %he 

local decision-wakers. The present situation, in which the loca.l residents and'Buginese 

are largely cut off from technical inputs, is not likely to be conducive to cooperai.cr 

needed for synchronization of. crop planting, restraints on new land development and 

other featu.-es of enviroamenta.l rBnagement. The arga unit is a logical resource 

management agency in many ways. Greater attention should be given to building up its 

capacity to regulate forestry, fisheries and agricultural development. At present the 

development process is leading tovard radual dismemberment of the marga leadership's 

integrative capacity and to its replacement with single-purpose management. The 

solution is not to draw barriers between the existing settlers and transmigrants - the 

existing people desperately require access to technical inputs. In addition they have
 

evolved resource use patterns which for some areas may be a better basis for aptation 

to the environment than the new systems. The Buginese canals are an example. The most 

impcrtazt point to be advanced is that management must be focused on individual decision 

levels.. This means careful attention to ecological detail - farm level wster control 

structures, understanding why fishermen concentrate their efforts in zones only a few 

kilometers wide using si-ple equipment when powered boats are available, and why 

distinctive boundaries exist in forest utilization. Far more than in many developed 

CrIztries the coastal residents are at the mercy of government once an area becomes 

cpvn.ed. There are practically no channels for litigation or public debate on resource 

J-i.zzion iand grievances. On the other hand, there is a great - and hard to regulate 

capaci't-. for resource destruction by local user groups if traditional constraints are 

t :oL ed. Hence there is a need for exceptional sensitivity on the part of government 

to vhat may be termed issues of human ecology. 

http:cooperai.cr
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V. CONCLUSIONE
 

Integrated resource management for the coastal sva=pland. u-it should invclve 

several concepts. The first is creation of a mechanism for analysis of chcices a.d 

actual implementation among possible combinations of resource development activities: 

fisheries, forestry and multiple 	agicultural activities. This requires more c.ref': 

of natural resources and the existing uses, identifiinventory of the entire spectrtm 

cation of effective management strategies for individual resources, and a onitoring 

program designed to answer specific ecological hypotheses. Because develcpment agency 

goals are narrow and since the transition to line management agencies is likely tc 

result in a less coordinated effort, there is a need for a broader-based management body 

specifically concerned with the long-term development of full productive potential of 

swamplands. 

The second concept is mre closely aligned to the developed country process of 

assessment - in which the impacts of specific developmentenvironmental impact 

The mechanism exists for
activities are considered in relation to the entire system. 


such evaluation through BAPENAS 	 and departmental agencies. The value of such evaluations 

depend on how they axe conducted -nd how seriously they are considezed once co=pleted.
 

The tendency i= Indonesia has been to co--ission such studies directly via the group
 

or
(national or international) directly contracting to prepare feasibility studies 

actual development activities. This leads to narrow te.-ms of reference and, at wrst, 

the study area there has been a tendency tooutright expression of vested interest. In 

and agicultinal development as separate entities in enviromenta-Ltreat road, port 

assessment. In any case, the tendency to consider envirommental impact assessment as 

limited capacity of BAPFPAS staff to properly evaluatee, one-time endeavor, and the very 

assessments for even a small fraction of projects are reasons to be cautious on the 

it can be built into the planningeffectiveness of environmental assessment, unless 

effort as an on-going process.
 

The third concept in integation is the need for coastal area development stra

tegies that take into account each settler goup's special requirements for resources 

and for ccunity development. I-portant is the recognition of local community leaders 

as resource managers and the understanding of how outside development influences can 

resource use syste-s. Environment&allydeztabilize local atte=ts at creating wcrkable 

adaptive policies of settlemezt, including the means for solving basic problems of disease 

require furthercontrol, drinking water, waste disposal and stable housing needs, 


though to develop appropriate technology solutions. The answer to good drinking water,
 

for example, likely is a combination of collect'in rain vater and dry season solar
 

dictill.tion rather than an expensive and unstable piped syster.. 

of pioneer development andThese observations should be placed in the context 

a success.
the earnest efforts of the government of Indonesia to make the svampland opening 

These efforts include invclveent of fcreigz scientists and adequate funding for domestic 

some of the issues already mentioned. The critical problem is-eearchers concerned with 
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the -:=e-dependent nature of many issues. There is a 10 to 20 year co=itmen: heeded by 

development agencies to create adaptive crop;ing systems, reforestation and fishery 

margem-en" procedures. This comitment, and the training of good extension staff who 

can work vth all goups in an area, have still to come. The integrative mechanisms 

sugested as components for resource and environmental strategies are essential as the 

nex- stage of gove. ent coz=itment. 

At this point in time there is no basis to express either profound optimis= or 

pessimisn about the eventual outcome. In the short run the development is producing 

rice crops - albeit not at the production levels and frequency of ha-rvest wanted. 

The tr.nsmigants.are better off financially than on Java. In comparison to some 

resettleient efforts in other areas the project is smoothly functional, partly a result 

of the si-le drainage technology and the reliance on the river rather than roads for 

cou-ication. There is a breathing period now to test better strategies in the deve-cped 

sites, and, to apply lessons learned in the additional areas now being opened. If these 

iniatlves axe a.frailure, the second decade of swampland use may be -arked by expensive 

rehAbilitation, or worse. 

The Musi-Bay.uasin case study is only one of six locations which might have been 

Lonidcred in this exea-ination of coastal sva=pla-nd development., Som; areas have more 

',s soil problens, exce;ticnal2y i--pcrtant fisheries, additional envircr.ental 

con..iderations (eg. oil wells nearby) and less intensive use for transportation. But 

.jr problems of Table 2 are faced in al parts of thid very large resource base. 

Many are common to other transmigration sites which are attempting to produce ricelands 

-:nd floodplains. For exp-ple in Luvu, South Sulavesi the peat soils are no

prei t but trse.i=nants have identical pent proble---s, threats of flood and a need to 

J,; patterns of use that per-it sustained yield harvest of a variety of resources. 

)-Thcu.ghout Southeast Asia there are more than 14 million ha of coastal peat swampland 

('ndr.lesse, 197L) and throughout Tropical Asia, there are about 35 million ha of river

.'kt . coastal areas (ECAFE, 1969) sharing at least some of the environmental character

.z-ics described in this chapter. Because Indonesia has the largest area remaining in 

_ condition a UKESCO Man and Biosphere reserve has been proposed for location 

. along the East Coast of Sunatra. Such a site, for coparative study with the 

areas nov under development, would be a worthwhile place for more than casual attention 

1! t'n : ;,crld's vetland scientists to develop fundamental understandings of these very 

coa.aex ecological systems. 
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