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1. INTRODUCTION

By 2000 Indonesia will have to feed a population of perheps 250 millicern people ==
1.5 times the total presen:t population of other countries in Southeast Asie. Zy that
tire Indonesia's population will rival the United States in pusbers, slthough certeinly
not in ccnsumption. At best income levels will te lew, probabiy with & per capiza GOF
less than US & 500 in 2000 by very optimistic estimates (Thee Kian-wie, 1975). At
present 55% of the population is under 20 and oppertunities for ezplcyment are limited.
Yet & dile:ma of éevelopmesnt in Indonesia is the tasic underutilization ef Its naturel
resources. More than 655 of the population is concentrated cn less than 7% of Indcne-
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a's ares: Jave, Macdura and Beli. There mre ecologicel reescas feor this cencentrati-n

cr people, in perticuler the high fertility of meny soils con Java. nly 1/3 of the

S

irrigated ricefields, for which Indenesis is lusily fezous, ere found coff these tihree
15lends, Agriculiural lend of all sorts accounts for less than 5% of the tctel land
er a of the cth:ir Islends. I Les besn esti=ated =hzt at leest LC =:illicn ha cf
pctentially productive agriculturel land cculd be ceveloped cutside Jave (Worldé Zerk,
31574). Thus government policy to brirg more off-Jeva land intc settiled egricultural
production seems very reasonadle, given these stetistics of land use and popuimticn

grewih.

Voluntary resettlezent to lands off-Jeva vas once seen as & sclution te the pepu-

ietion problems (Pelzer, 19LS)., Such a viev can no longer be sericusly entertairned.

Trenscigration can help move pecple out of criticel uplands, erees needec for cther
purposes (dez sites on Jeva) or ereas threatened oty velcaric ecticn., The =ein Justifi-
caticn, hovever, is not the large-scale reliel of rurel pecverty on Java bul a neens
for resiona- agricultural develepoent, for increasing neticnel fccé suprly, end fcer
empioyment of both zigrent end settled werkers, Budgets for trenszigreticn heve teen
1:crcasing rapidly. The hope had been to move 250,000 families orto nev ferziernd during

¢qe CSseond Five Year Plan 167L-1979. Although this goel will nct be met, the grecund
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vork is being leid for massive future éfforts dirested towerds settlement In Suxzatre

Kelizentan ené Sulawesi.

0ff Jave zmeny of the best areas are already under permanent cultivation either
for upland estete crops or fer food crops growvn in relatively fertile river velleys.
¥Yhet remeins, especielly In Kelimester ené Su=matra, are 2 massive belts of reletively
flet lané. These are the peneplein zone of red-yellow podzolic soils end the coastel
swverplend soils generelly ccrmposed of an acid sulphate cley soil cverleirn by peat
(Dr;essen end Soeprepicherdjo, 19TL), The envirommertal management i=plications of
devélcp:e:z ir either 2ope ere considerable. In the uplands soil erosion end weed
invesicns reed to be considered, The transfcrmetion to upland irrigaseéd agriculture
with use of egricultural chemicels is very likely to heve an effect on downsireer arees
of the water basin., In the coestel swerps the system linksges to estuerine weters are

8 serious concern,

Furthermore traditiorel lend rights add expense end uncerteinty to acy gsovernmente
pensored progrem to tring pecrle izto either uplands or the coastel zene. A fundermest
questioz 1s whether long-term settlement and egriculturel crop production can be pain-
teined on these margiznel landés or whether they should be kept for foresiry grezing or

cther uses? Secendly, if the lends ere setiled, what ere the optimux levels of pro-

L

uction Ifrom the different possible belences of resousces? This question is perticularly
relevazt to the swemplands wiich heve virglin forest cover end a rich fisheries in the
guwrroundiegs., 2Zut the guestion Is relevent to esk in the development of maay nev agri-
culturel site where there e-e potentiel cpportunities for erimel husbenéry, for fodder
and vosd procuciion, fer year-round cropping schedules zné for labor and meteriel inputs.
Tekan together these guestions and observeiions suggest the need for integrated rescurce

anegezent stretegles for eree develcoment, exnd Zor environmestel pretection of {nter-

B

connected eccsysiems., Approeches fer developircg such {ntegrated, ecciogicelly-besged
rlans for rescurce zecagezent ere still experizmeziel (Deszenn et pl., 1973). Iz develop-
ing countries the situetion Is most critical because choices ere urgezt end therefore
cften made without e full understending of either options cr cptimelity. The lend
develcrment plens cf Indonesle ere a cese in point They ere likely <c be successul
erly 12 Dfull use of the rescurce base can be brought about end susteained, since the

useful productivity cof individue)l resources is low enéd eesily destroyed.

This erticle is e trief ezmelysis of the protlems faced in creeting the integrated
siretegy necessary fer zultiple uses of one such unit -- e comstel svempland and estuery

ecosysten in Southeest Sumetre.

Plecing people conto potertially meleris) deltaic erees, vhere the bhezerds of weter
fluctuetion, pocr rced ccrTunicetion end unferilier soil envirommernt would seen extrene,
might e consicdered e strenge decisicn., Tre decisiorn is mere understendable vher popu-
letion distributioz iz Southeest Asie is considered, Most pecple elreedy live on or
neer delitas (Gourou, 197L) because these erees cern be highly procuctiive end have water
rendily eveilable for wet rice swltivetion (ECAFE, 19€9). The exrense of mengrove and

fonztil peet swerp forest ip ¥elimpnten end Sumetra (Figure )) represents quite
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n different ecotype frem the large alluviel plains of other areas, especieliy those cnis
the North Coest of Jeve. Over the centuries planting techniques have evolved by

Banjarese in South Kalimantan (ven Wijk, 1951) to grov rice end cocoruis cn the dcmeshered

=lands and on the alluviel levees along the river dbanks cof the swazplands. In
Gumatra members of coastel village resource canagenent units (parga) heve evclved

» diyferent belpnce of activities «with sozmevhet less exphasis on agriculture end zore cn
vtoheries, PBuginece migrants from Sulsvesi heve slso displeyed great adaptiatbility te
trig wetlend enviror—ert. Trhney build lcong nerrov crainege canels te the rivers and
grov both rice end cocoputs after cutiing the forest., The texmptiation on the per: of
successive governments fraz the 1630's has been to hope that the swvemplends cculd te
converted to ricefields ty Jeverese end Balinese transmigrents. Vericus schemes vere
starsed but never fully cozpleted for budgetery end politicel instability reescns.,
This situatior chenged with the initietion, between 1669 end 16Tk, of six substeztiel
tilet prejectis in Suzetrs and Kalizestan by the Ministry of Public Works and Ilectiric

fower (PUTL). About 32,000 he of ricelsnds vere opeced and 8000 fazilies set:led.

~t

On the basis of these trial efforts a progrer wes ansounced in =ié-187T4 to oren
1,000,000 ha cf the total 5,000,000 ha of tidally-influenced vetlards ncv under svexp
forest., Theeroncept in develcprment is to build cenals that vill provide licmited
drainage et lov tide during wet season; high tide back-up of fresh river weter in the

crreis cnto the fields provides irrigation. The forest is to be cleared and szall
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vizieges (250 femilies eeck; 2 ha of lané per 7

the delse. Urnit develcpment costs of $ LOC to $§ 1000 per he ere considered reletively

exily) creeted in the centrel evees cf

lowv since waterwveys ere uaconirclled, nc dars ¢r roads ere necessary end pumping systexns
ere not ervisioned. The basic eim is to achieve 8 single aunuel rice crop usicg high
yieléing verieties.

Views on feasibility have been pclerized and rerely completely anelyticsl,
Detedlled ecclogicel inforzmation and good eccnemic Irputs tc conventiconel feesibility
studies vere lecking et the dbegiring of the pilot developments. The tricky conditicns
for crop cultivation on tropicel peat and acid swlphete soil conditions rpeke some scil
scienzists skepticel cf loag-term stebility. Fons ané Driesser (1975) presented the

fellioving vievpeint in exn Izdcnesien neticnel scil science sexinper

Recent reclamation and use of both kinds of soil (peat and acid sulphate) for agri-
cultural purposes has often produced disappointing results, the reclamations are
bandoned and & worthless secondary vegetation turned the land into waste lands.
Drastic measures such as clear fellinc of the forest vegetation, drainage and burning of
vegetation &nd scil have conseguences which were insufficiently understood up till now.
Current acricultural management on these solls tocether with present reclamation methods
are not suitable to increase or even maintaln the phusical and chemical fertility of
these soils. With increasinc technical facilities especially in the field of crainage,
the dancer of too radical :Interferences in the ecosustems alsc increases. Especially
pestewar reclamations show a relatively hich Zncidence of Waste Land developmenc,
Fedolocical rxnow how, rmowledce of eccsustems and of the application of adapted agri-
cultural practises ... [are] ... far bekind the development of mechinery for drainage
and reclamation. ’

- \

Ar FAQ consulzent (Brown, 1672) to the lend end Water Resource Developmeszt Project in

South Sumsetire wvrote that

The soil types encountered in the "pasang surut” area must »e considered only marginal
for acricultu-al production and where the acid sulphate soils are present it will not be
econcmically justified to invest the large sums of money for reclamation as there is
a risk that there will onlyu be a limited yield capacity for a considerable time and
fallures may be freguent ... In ozder to obtain complete water control it would seem
that poldering woulld provide the rest scluticn bot the hich cost of suck works on these
reroiinel solls Is again prchibitive. vrther investigations and studies are obviously
hizhly necessery before larce sca’e opening of these lands Is attempted ...

Desypite these negetive ccmuerts the pilot projects heve demonsirated that rice

cen be grown profitedbly cn et leest scme of the tidelly-influenced swerplends. The

conszicdered success cf the pilet projects is not orly this fact but elso the demonsiration
r

thet rice fermirg can begin guickly (PUTL, 197k)

Unliie the conventional izrication projects, the utilization of the tical swamp
teciaascion area does not have to weit untll the completion of the whole canal sustem,
is soon as the intended land to be reclaimed [is] connected to a river by a canal the so-

called leachinc process is immediately at work. After the leaching process has lasted
To cite an example, a year after

for 3 months, the area is ready for rice planting.
a project execution, ene can enjoy the first rice crogps.

ais factor *s crucielly impcrtant for & country vhere nompliceted plenning schemes ere
vy Likely to breek down ~- &5 bes occurred in some ettezpis to create nev irrigetion
systems., I settlers ceznot be provided the promised inputs, they will ebendon the

1:nd, become skifting cultivetors or subsist et e very lov level of rroductivity. The

>



specter of such feilure hes stalred some past Indonesian resettlement efforts end russ
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ccneidered a central focus for tropical resource and enviromment studies (Jénzen,

).
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The vetlend development is taking plece &t a time when & high level ¢f interest
exists in Indonesie for resource and environment anelysis in project end regionel
Fianning. The Second Five Yeer Plan notes that development plenning must take into
accc;nt envircnmentel factcrs and thet resources must be ounaged on & sustained yield.
besis, Fegiornel plenning and core cozpre'.ensive project planning procegures sre two
geﬂcra’ epproaches being folloved. Throughout the country regionel planning uriis
have been set up at the provincial and kabupater (county) levels. Experimentel regional
pleanning enelyses have been conducted for clusters of provinces, t the prcject level
bacic soll survey information is aveilable before nev lands are settled end, in scre
instances, & more brcad-besed set of inputs fro= ¢li=ntclogiste, hydrolcgistis arné
egronozists is evailable., While the quelity of these inputs {5 varisble, it =av te
a.rgued thet govermmest planners move forward with feir koovledge of the natu:a.l‘r'es_cu.rcg
base, elthough cften vithout & fir= ceoncept of whet costs (sociel, ecclogicel and
economics) are likely to be incurred in developing lorg-ter=z productive rescurce use

systems.

Py [ 4
More recertly a specific iriterest in ecclégy and enovireament f:pact assessment
na3 ezerged. In pert this is & response to the influence of fereigneid agencies which
recuire such inputs. But (¢ would be incorrect to atiribute this reescn as the :afcr
cause., There is a genuipe ccocern among =any goverrmernt and uriversity groups for
cininizing envirorsentel impacts of develorment and for izproving degraded ecclecgical
situetions. Fo matiter how sincere this ipterest it will not be effective unless

irformetion can be trscsforzed into vorkable interventions, and long-ter= regiletion/

»

municgesent pregrems created. Those femiliar vith Indonesia might argue that: (1) He=th
‘ierlicen style environmsental irpect sssesccents mnd adversary processes are not likely
Tee mwTfective tocls in a situaticn vhere agreemert by consensgus is highly valued, and

vhere eny factor creating e deley in the ixmplemertation of develcpoment plarns may regerded
es cbsiructive; (2) the understanding of tropical ecologicel processes is insufficient

to edeguetely precdict long-term environmental izpucts; (3) the time frape of develcozent
is Lo repid to allov experimentel work which would answer critical questions cencerning
optizmel pztierns cf environzentel ransgement; (L) the scope cf present plenning is toc
arrgy ana therefore planners ere likely to overlook or ‘gnore key protlems end externel-
itles ¢f developzent; (5) despite the express irteres:t of the govermmen: ip pursuirg

enl Ly develcpment plens which are envirormentaelly tound, the actuel decision- -zering and
reguletory structure for resource end envirorn-er: problezs is Iregmentary, while cooréi-
naticn emong izplezenting egencles is sozmetirmes lacking or ineffective. Unguesticnably

e

‘Indcnesien declsion marers must act on situstions wvhere %here is greater uncerteinty
cozpered to counterparts in some other countries. Ttey face decisions ccacerning
treditiozel resource use practices that reise very basic moral issues and =any dilesmas

over wvhat should be standards. To stall development plans for loog reriods is to invite
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regporsibility feor feilure in neeting otjectives of economic growik.
Tre swemplznd develcpment is cne cf the most sigrnificent environmentel transfor-

cetleons rikely <o tere plece in Indonesia. It is cne of the woricd's zejor experiment

'

{r marginal iens utilizetion endéd 2 clessic cese for creating rescurce andé envircazent- -
swreteglies. Tne impetus for dcing so hes come directly from the mejor inmplementing
egency, the Mizistiry of Putlic Works which initieted ecologicel stucdies end relezed
resource survey Lnf monitoring activities through severel Indonesiar urniversity groups.
The studies heve fzscused on existing pilot project ereas and surrounding lancsendé vater.
This paper, besec crt cne cf these studies, reviews key issues likely to result in the
Delte Upang pilot prclect eree on the Musi end Eenyuasir Fivers of South Suzsatra (IPB,

1675). Trne issues cen be roughly clessified ec: concern for long-term s<etility of
e“

(4]

egriculture: procducticn; concerz for steble, heelthy bumern settlements; concern for
potentielly non-susteinetle resource uses; end concern for envirenmentel iztects in‘ﬁhe
couplied estuery-delie coectel zone. They ere revieved in the context of resource rmenege-
ment strategy formulation end Izplementeticn. Envirozment izpect essessment 1s.only

an early stage iz what must be & long-term effcrt to creete an irtesreted rescurce
panagement progren fcr erern develcrment., The basic concept espoused is the sbsolute

need for such & lorg-term program if detrimentel cherges are to be svoided in this

irncvetive, but ecclcgicelly risky, effert for rurel development.
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| II. STUDY AREA AND RESOURCE DEVELOPMENT

Resource Dese

A series of mangrove and fresbwater swacmp forest-covered deltas, the Musi-Banyuasir.
coasza® lands (Figure 1 and 2) are bounded by three channels o!'ﬁhé Musi River erd the
higaer selinity Sanyuasin estuary esnd river. The Musi is the laraés: river in the
province of South Sumatre, drairing 5.7 miilion ha cf botk upland erd lowland areas.

The Senyussin river has & predominately lowland drainage of about 1.5 million ha. The
vest swarpiands in and eround the lowlend porticns cf these river besins forz pert of
what is ccasidered to be the lergest end most valuatle remeining ferest unit im ESouth-
eest Suzatra, the Pelembeng svemp forest complex. These fcrests are ccrnsidered suizetle
Zcr rusteined vield production from the freshvater svazp hardwoods end {rem the mangreve
species (for pulp end charcoel) according to Dixom (1973). During the early 187C's

a large part of the forest zrea was divided into concessions by the central gc#arnzen:.
Cutover areas, {f there is no further management or replanting, eventuslly returs %o

sva:p-forest, but with & lover value species such es gelam (Meleleucs leucadendrern).

. Swampland forests are distriduted in very distinctive patterns imposed by the
conditions of salinity, tidsl levels and pecullar gecmorphclogy‘bf cé&stal peatlands
{anderson, 195b; Andriesse, 197L). Agriculturel petterns {(rice, coconut, end home
uordens) have evolved in relezion to these cens<reints end thus also tead to follew
naturel bounceries. The patteras for ell ferest types and ereas opered for u;ricul:u:e‘
sre shown in Figure 2. Land opening cver the past 6 years has proceesded very raridly
(Sobur et al., 197S) as & result of an influx of Buginese farmers, the transxzigration
project on Delta Upeng, logging and lerge forest fires. The locel setilers ferm the
lovee and backsvamp slluvial soil while the Buginese clear fields on either side of

a nerrov (< 2 &) and shellow (1 =) canal dug up to 9 k= from the river bank to the delta
‘interfor. The Buginese have access to the peat soils, wvhich reach a thickness of abcut

80 cm in the center of the delts.

The mangrove forest is of special interest because it eccurately delinestes the
seline and fresbwater soll boundaries., It is maneged on a susteined yield basis fer

geverel products by local settlers: nipeh (Nipa fruticans) leaves, niberg (Oncoscercza

tigillaria) poles and Rhizcphora plus some other mengrove voods. Mangrove fcrestis ere
cmnernlly considered a vital link for estuarine Iisheries (0dum and KEeald, 1972; MacNae,
7Ly, In the study area, tidal creeks in the swemps are rich in the lervee of beth
«nryine and freshwater migratory shrimp, supporting the concept of its use as a fishery

pursery area.

In the vater babitats (vhich include most of the delta land surfasce at least for
" part of the yeer) sharp gradients in water quality occur wherever there is mixing of
blackveter swamp drainage, meinstrean river flov end salt wvater. The resulting
distribution patterns of fish and shrizp species are complex and linked to specific

levels of selinity. The estuary serves as a nursery area and breeding.ground fcr many
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species, thus concentreting fishing opportuzities for botk Juvenile and edilT Ior=s.
Fishing is an impcrtant inccme source for the locel residents, accounting for zoout L.
of total faxily income. In 1974, according to provincial goveroment stetistics, there
were 2LL0 full-tize and kLTS5 part-time fishermen exong the 31,000 inhatitanis iiving iR
the 5 long-established cargas.

The offshore region of the study arees is the northvestern mouik ol the Eargre
Streits. The graduel extensioc of the deltas into these ghallow vaters has been
celculated at 100 to 200 m per year as ar average over the past B to 10 centuries (Ctieyz,
19L1; Tjia, et gl., 1968), although & 1969-1975 comparison froz aerial photographs
revealed a maxiruz of 30 m pe; year (Chambers and Sobur, 19T7). The locel ipstabilities
of shoreline are complex; scme aress are eroding vhile others accrete, and river channels
o the upstreszm port of Pelembang require paintensrce dredging that can be very cestly
(on the order of a méllion dollars per year to zaintain the offshore channel Into the
Musi River). Villages said to have formerly been close to the sea are nov far inland.
Scme aress, hovever, stabilize and probably have changed little over a period ol 100 to
200 years. | :

:Resource Use Rights
- - *

Upder adst lav (van Royen, 1927) the rights for land and vater.resource uses
traditionally have been vested in the cortiguously located marge units (a central
village plus smaller satellite villages and & large ares of lends, river, estuarine end’
coestel vaters). Land and forest exploitation rights ere leased —— not sold -- by the
raraa. Fishery rights to specific river areas or fixed traps are also leased ai annuel
suc=ions. Adat lav comtirues to be an important element of cortrol in resource use.
owevar, timber leases fall urder provipcial goveramzot control. Alse, transzigrants
sre given full ovnerehip of the land they settle once the areas have been ceded frem
zurga control. In comtrmst, the Buginese settlers, i{nvited to the aree by margs ccuncils,

bave oaly the right of land usage.

Developneat Plans end Decisions

The existing and planned transmigrant settlement areas are shown in Figure 3.
e choice 'of Upang Delta as an initial settlewent site was motivated by the presence
@t “s motor rivar and er sdequete tidel elevation; a lerge pricary forest aves, but
remsoneble overall size of the delta unit; end accessidbility to markets. The Upang
szricultural and settlement areas vere designated following & soll survey in 1069
(173, 1969). Areas with indications of trackish vater surface scils or peat layers
leas than 30-cn were excluded. In esddition PUTL designers designated 2 0.5 to 1 k=
~reen belt of trees along all shores. Over the time period 1969 to 1973 the Bugis
settlers authorized to open land by the marga council actually opened as ruch forest
area as the goverzment progrem in Delta Upang. Thelr capabilities Zor rapid ferest

wounvel apd camsl construction bave been demorstrated in all the major deltias except
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for the Puntian delta, where they have not been granted setilemernt permission bty the

local carge. In 211 some 20,000 Bugis ere estimasted to have migreted to the study eree

cince 19€L (Kurtjoro, personel corwuzication). The verious settlement activities will

expend popylaticn density to between 150 end 200 persons/kmz.

In typicel fashion for the coestel zone, there ere activities end plens, besides

those for agricultural development, capable of creating mejor envircnmentel chernges.



The fcrest uses could be divided ipto options Jor braczishweter swemp ex; cizetlon.
17 mengzrove vere cut f¢r a Pelembeng pulp mill, es s.ggested Ty the Suzeilre Reglonel
Planning Study (1G7€), wvirtually all its high value »o0? voulé be required, Llelt to
traditional uses the nmangrove is likely o be hervested oo a sustalned yield basic,
elthough not at optimal return levels. On the ctiaer hand, the disappearance c¢f ‘whe
rezaining primary freshwater forest lands, et lesst Iroz the study area, seems el=ost
ioevitable., The vast erea of gsurrounding swamp forecst L& under forest concession end
under consideraticn for eventual clearing as par:i of the ricefleld expansicrn progra=.

There have beer no ccrparative studies on economic return frem the two opticas.

Fiskeries development cpticns are still hypothetical sizce no firz plens have
been jut forward by govermment egencies. ‘There is sufficient interest cn aguaculinse
and fishery intemsificaticn programs that develcpzment plens are likely tc ezerge over
the next several years, Three cold storsge plants ir Pelembang process and expcrt high

velue shrizp and fish. They bave special boats whick directly ccntact coestel -fisherzern

for their catches of bigh value sea shrizp (Feneeus) and river pravas (M crstrechiums),

‘The study area {s strategically located because the city of Palextang, 90 k=
upstream cn the Musi River, is the major agriculturs} trading center and Industriel

eity of scuthern Sumatre. It is the port city for most of Indonesia's feriilizer out

and the loba:::: of & large cil reflircery vioich sérvcs Java. The extemsive ber (L =

dres) st the Musi River mouth end sedirent deposition in the river ere serious constireicts
Lo vecean frefghter zavigetlion. Thus there &re placs for zassive dredging, develcrment
of nev chennels end & nev coestal port (possibly with a road <o Paulerctang). The transport
plenning is proceeding —ore or less independently of the egriculturazl develorzent
ectivities, The possible alterations to the area from these develcpment activities are
showr ipn Figure L. The pivotal decision is whether a nev coastal port shouid be
ccustructed. This possibility is under review at present (Fraokel, 197€). With or

sithout a nev port, fregusnt river and estueripe dredging is essentiel.

Flgere 5§ stz=serizes 20 resource use cpticns Zer the aree, includizg the activities
cutlired sbove., This *zterac‘ion matrix identifies pcteptial cocrlementeries end
caflicts between each pair of resource use options. Wwhet exzerges frcz this icdentifi-
cetion of likely optiors is & set of very expensive infrestructure options ead cther

centrel govermmert plens which will cvershadew the traditionel rescurce use activities

ceneged by the merga. Full development of the tremsmigraticn option vill ccst at least
$ 37 wiilion dolaers for tze besic catels end settlenment. For cortinued use of the Musi

River es a sea~freighter route, cepitel dredging expeaditures of more ther & 6 million
aoliars vere projectdd for 1676. These costs are scall in cempariscec to the 10C =illion
8ellars or more vkich wvould be required if & road were bullt to a proposed port in tke
seawverd basiq~of the 2anyuesin River. In ccntrast to these very expeasive infrastructiure
develcopments the returns from various existing activities seex= relstively s=sll. For

exemple, the value of fish lardings is likely under $ 500,000 per year.
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Figure L,

mransportation-related infrestructure develcopment under consiceration,
Wnere sveileble ennual meintenmence estimates are provided (lower line)

gs well as capitel investment (upper lize or single line).
E. G. Frenkel (2976)..

Source :




Resource Use Options

- .

Compstibility of nptlons

Peat soil °ﬁF 1. Existing multipie use (caconut, rice cultivation)
levee land use 2. Swamp forest wmanagement cl2
3. Agricultural development project non~-transmigration | S|C | 3 'S Supplemental or comPlenentnry
k. Transmigration sgricultural development S|C}S:4 ;“ Hutually excluelve :
Mangrove use S. Tradftional uses (fircwood, building materials) S|-|S|S|S5 (; Competitive or hnrmrul
6. Conservation reserve area - =-1-1-1"]6® o
T. Harvest for pulp St -|—-1SI{M} T
8. Fishponds —I~Isl|s{clm|m]|s
9. Agricultural development G S{SICIMIM %@ 9
Fisheries 10. Traditional techniques/entrants s|-is|—-|s|M|S]SsS]|SsS {10
1l. Improved gear === l=1- S|icC '/c 13
12. Motorized vessels === === c|l—1%]|s |
13. Aquaculture “T=Is|sPelPel=1s|-1si-|-11 .
14, Transmigrant entrants T T i T s =1={=Is{%/|%|s|s|s |
Shipping and 15. Musi channel maintenance dredging ci—|—-{-{clc|-J1Cct-1-1—-1-lC|—|"®
road transport 16. Musi channel deepening .6- —1=- C -;;.—:. C|S Iy cj|—|S|16
17. Banyuasin channel/cross-delta canals —’_/;_—_ 5;; —;; —6 c|- E Q;C U P _—‘? - 117
T ev o por | SIS EEE e e T e R
19. Road or railroad to coastal port N !Z(} C f_/t_:_ E_‘f'(:_ —|Cc|Ss ?/c S_/c i ol B s/c et Dol K2
20. Barges to coaQ;nl por;_ ci-|-{-lclc|-|ci-tlci—-{-|—-|-|IS|S|S

(numbers correspond to resource use)

Figure 5. Coastal zoﬁlé“x‘g’:é@rcc.\ise

.compatability matrix.
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The marga receives very little direct fizancial assistance for develcpzen:
ac:i#ities so that locally-sponscred asricul:ﬁ:al developzent or other activities zus:
come from eerrings obtained ty lesse of lands or fishing sites and royaliies fron
locelly-suthorized forest cutiing. Hovever, as noted, marga initiated lanc cpening is
ret incensequential compered to government transmigration efforts. Mcreover, the merge
_is the only single agency with control over all I primary resource uses (egricultuire,
ferestry and fisheries). The dualism cf adst and pationel lav prevails so that margs
and central government sometimes simultaneously pursue iudependent goals in the seme

area, as in the case of Buginese land development and transcigration settlenmern:.

To provide some perspective on decisions likely to icfluence the Musi-Benyuesirn
Jcestal zone & list of important choices is provided ir Table 1. Operaticuelly, it zey
te predicted that the criticel decisions will focus c3 forestry, vater mansgement,
apriculture, fisheries, humen settlexert and public bealth, watervay development and
maintenence, road transportstior and hedbitat conservation. The agencies invclved in the
decision process could inciude ell of those shown iz Figure €. It it cheracteristic cf
Indonesian decision-mekirg to involve muliiple agencies, vith poorly defined chennels
of contrcl. Kence it is often éifficult to idextily exactly vhen, vhere and how
decisions occur. Oftez the process is greduel es concensus is reached. The four major
executing ageacies fer the tidal land activities (PUTL, Interior, Transmigration,
hgriculture) vork on a committiee basis under the leaderskip of PUTL. This Ministry
oflers the closest model to & natioral land and water resource devclopment'ageacy but it
is important to note that no agency has overell coordinating responsibility fer the

range of decisions described.
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III. RESOURCE AND ENVIRONMENT FROBLEMS

By elimirating those decisions not likely to cause settlement abahdonment,
a prolonged period of low food productioa, or serious decline in one or zore harvestable
natural procducts, the list of Table 1 can be reduced to'key categories vhich can then
be related to potential R arnd E nroblams as su=marized in the matrix of Table 2 and jits
appended notes. Prcblem ideatification cazme from field surveys and deduction Irux
secondary sources, Clearly all the problems will not be of the same zagnitude, ncr
will they all share the same time response. A time-based classification would include

three categories :

(1) problems of immadiate significance once development starts: e.z. low drinking water
quality for humans and livestock; multiple allocatior of same resources; short-term

impacts of irfrastructure development such as road cocstructien.

(2) problems of periodic occurrence e.g. sals intrusion (ssasonal, widespread 1 year

in 5); catastrophic flooéd or drought; oil spills oz the river.

(3) problems gradually increasing in intensity over time: e.g. soil toxification or
fertility decline (1 to 20 years); fisheries decline (> § years); weed competition
(> b years); infrastructure instability inciudirng housing (> 3 yeers); insidious
envirommental degradstion (> 5 years).

Three scenariaos could occur over the long-term (e.3. 20 yesr spen) as a result

of the land developmeat options :

(1) large scals abandonment of agricultural land with succession to lov value secondary
forest; decline in fisheries production; commnities existing at e subsistenre

level;

(2) subsistence and more prosperous communities present in the same ares; 3ignificant
loss of harvestable natural resources such as fisheries and forests; szadble agri-

cultural land use in some dreas —— dut full potential not realiced;

(3) prosperous, healiiy cozmunities with diverse and stable agviculzurs thst izcludes
ani=al) husbandry; productive fisheries ard aquaculture in Bect2 fresh and saltwater
ar=as; sufficlent mangrove, swamp fore=at arnd planted econcnic forests %o Seet local
needs, to allow extort of scxme products and to serve natural zutrient regeneration
prcecesses. 0f course the third outcame wow'd be the zust desirealls, and could
even serve as a concisely stated ses of objectives for resourzs a=zd erironzeatal
maragenent, These scenarios represent a base to which other 2xviropmeztal changes

(e.g2. ?=cnm the road or Tort) can be related,

Cbhviously timing of Z2ecisions {s izpor<ant for certain prsolzazms te be avoided,
Hence the 3est zossible anciysis is fmportant =arly in the plarnizz 3tages vhea, Zor
expmmi 2, ‘-reversible derage can be dcaoe o the soil through overdrainage, or thrsush
destructizz of the organic layer by burairzg. A simplified diagrasm a7 the desirictive

-~ -p

and regeneratisz drocasses at work or the ielta 30ils is zhowz iz Tixure T, If



" Table

1.

1., Resource and ezvironmeatal decisionSTrb:~dmvelgpagn;,in the Musi -Banyuasin

coastal zone,

Feres: exploitation

-
c.

Seiection of permissible uses by forest type {nangrove, nipah; nibong; freéshwater
s~amp fores:) and locatian.

Allocation of forest use rights (traditicnal and concessions).

Method of exploitation (clear or selective cutting; construction of ditches or

-trails; mechanized logging).

d.

Selection of technigues and areas for sustained yield forest use.
Timing of logging.

Agriculture

G.

Cheice of new farming areas.
Allocation of land among settler groups.

Zecision to abandon or continue crop production in specific areas.
Selection of crops and varieties.

Crepping patterns (wet and dry season land use; field and home gardens).
Choice of land preparation techniques.

. Application of intensification "package” (fertilizer, pesticides).

Development of integrated pest management techniques.
Introduction of animal husbandry.

Fisheries

b.
c.
d.
e.

-0

g.

Allocation of fishing rights (location, season, catch limits) among resident or

non-resident c¢roups.

Choice of vessels and gear, and types of fixed gear.

Recruitment of new fishermen or aquaculturists.

Choice of aquaculture sites (brackishwater or freshwatetv ponds; rivers; fields).
Choice of aguaculture technigues and species.

Introduction of new species or stock manipulations (predator removal; controlled
,cockzng).

Hahirst improvement and identification of protection areas.

Vater respurce development and caintenance

1 9

Set

b,
c.
d.
e.

£.

Choice of water cantrol systers

(1) Irrication and drainage canals
(a) Location and interconnectiaon.
(b) Size (width and depth) anc density of network.
(c) Use of canals (drainage, irrigation, transportation) and method (tidal,
pumped flow). ’
(d) Canal maintenance procedures,

{2) Control structures
(@) Location of field dams or polders.
(b) Creaticn of closed canal system with pumps and/or tidal gates.

(3) River alterazion
(a) Upstream diversion.
(b) Dam and barrage construction.
. (c) Dike consczruction.
(d) Dredging to improve channel flow.

Water quality alteration

(1} Choice and degree of enforcement of standards for agriculture, fisheries,
human and industrial water use,

(2) wWaterway design to limit salt intrusion.

tlezent :

Population density and cultural mix (among transmigrants; local settlers, Bugis).
Cholce of village sites (naar river bank, delta interior; cluster, linear).

Land use alloca:ian within site and in surrounding areas.

Cholce of village transport network (roads: waterway; bridges).

Choice of msterials, size and siting of housing.

Drinking water system and sources.,



¢. Waste disposal sustem. . .
k. Disease or disease vector management (Lioc.de application; habitat alteration;
setctlement location).

h

. Cozmunicaticn end navigation
a. Locatian and navigation.
b. Dredginc and spoil disposal procedu:es and locaticn.
c. Deepwater port location.
d. Method of transport between Palembang anc coastal area.
e. Location of road and methods of censtrustion.
f. Promulgation and enforcement of anta-po.lutior regulaticns for seagoing freilghters.

7. Resource conservation

a. Desicnation of ecclogically sensitive areas, areas of special linterest, and
specification of use limitations. '
(1) Reserves (forest protection, fisherv and fish nursery areas, wildlife and

ecological reserves).

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

b. Soil conservation progsram for soil fertility and structure.

¢. Reforestation program (ecocnormic "peoples” forest, green belt),

d. Riverbank and coastline erosion controd.

2 balence is not zeisteined land sbendocmmernt is slmost ineviteble. The greatest Teer is
that of exposure of the acid suighete soils ~- a process which could cecur guickly if
the land is deeply plowed cr becomes very dry. The range of possible ckenges over tim;
15 anown in Figure 8, whick slso includes aveilatls observations on the peat leyer of
Delta Upeng after 5 yesrs of cultivetion ané éveinege. The middle ccurse -- moderate
shrinkege of the peat leyer eppeers to have occurred. In other vords, izmediste tnreets
aof disaster have beer evoided. The reesons why the dire predicticns of the soil
sclectists quoted eerlier heve not come about irn Upang car be traced to reletively sixzple
trecautions: limited dburning, no lend plewing cr use of tractors or keevy livestock in
agriculiural field pre“aration, and lirited development of tertiary and guarternery
cennis, These recormeccations were effectively <transmitted through a close working

relstionship betweez the universities and PUTL et the project izplemerntation level.

Over the lopg ~un the cuestior of land sbezdonment still remains. Soill fertility
decline is & ccmplex problex that likely to appear over time., Interviews with farmers
suggest a ﬁeak in produ:tion is reesched after 3 to 5 years of use, The decline in
procduction which follews is pertly due to micrcautirient (Cu or Zn most likely) or macro=-
nutrient deficiency but may elso be ceused by weed competition. Poor wster level
cootrol, & long fallov period and declining soil fertility, which favors invading weeds,
cozbhine to produce an environment where farmers cennot profitably grow & rice crop.

The seme hol®s true for burned-over sites which become acid. The remerkable range of
plent cuccession possidilities is shown in Figure 9, aleng witk recocxendstions cn land

use (in the sbsence cof chemicel weed controls or chexmical soil conditioners),
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Figure 8. Eypotbetical time curves for peat disappearance =nd actual
e ’ measurenents in Delte Upeng.

The buildup of crop pests is en added burden for which solutions bave not been
forthccnins. Rats, stinkbugs and rice stem borers ere very important. Fermers near
forest or river benk areas must context with depradations from monkeys, deer end wild
boar. The following experience is typicel of the situation which results when different
eropping patterns ere found in the same eree. Yields of fermers interviewed in Delta
Upeng in 1975 decressed frem 25 to 60% as a result of invesions of the siinkbug

Leptocorisa vericornis. The species hes good dispersel capacity end cen teke advantage

of the staggered periods cf crop ripening. Thus the plext boppers tuilé up in nunbers
during the transmigrent crop ripening period end then appeer to trensfer to the late

voturing Buginese and locel resident fields. Extensive areas of ebandoned river tank




LAND USE
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tvo rice crops/year
(hypothetical case
at present)

one rice crop/year
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high fertility maintained

high fertility maintained

fertility decline
and abandonment
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fertility decline
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initial lag in
planting
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!
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VEGLTATIOK SUCCESSION
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veeds ‘

mixed rice, wild
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Melastoma shrub
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i

mixed rice, Scirpus
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secondary forest
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bulfer zone

re-establish
agriculture
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agriculture

leave in forest

Figure 9, 'Vegetntinn successinn under varfour land usns conditions.
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field forw an elternative feeding zcne between rice erops. Should e dsutle oregsing
systex be established in the trensmigrant ereas the problem of such e pest ig likely g
be very severe. ZIxtensive use of pesticides may be essentiel -- with icplicetien

ricefield, canal ené estuerine fisheries.

t is irpossible tc ccopletely seperate effects of these crop ecclogy protiems,
They require both specielized ettextion end integration with other resource use iscuec.
In some cases techrnicel solutions are known (eg. herbicide use for weed certrol), but ere
not eveileble to aree residents. Cleerly the struggle to siebilize or increese egri-
culiurel rrcduction will be & long-term endeevor, with e chence for feilure irn scme

locations.

Water reguletion is, of course, the criticel element in the stebility ené preéuc-
tivity of the ecosystem. Trhe eree is éistinctively zoned in severel weys: levess, which
ere rerely inundated; bernind-levee backswamps, wkich ere perticulerly prevelenz
upriver; ené bigher central regions c¢f the delta. Sait intrusicn further zones the
wetlands., These veristicns are significent to choice of verieties and timing cf crop
planting whick, et present, occurs et the rising flood stege in the mcre eleveied sizes
and at the fellipg weters lete in the wet seeson ir some backsvazp erees. Trkis adaptive
procedure minirmizes danger ¢ flooding. Flood hazard is much lover thar the mere inlené
sites neer Pelewbeng vhere 3 to L m fiuctueticns in water level occur. Nesar the coes:
3214 flood weter levels grester then 0.5 to 1 = are unlikely, a fact which seems courter-
ictuitive to those who &o not understend coestel formstion and river hydrology. Thus'

devpueter flceting rice verieties mre not needed in most areas.

A zmuch more sericus preoblexz is the mstter of periodic very éry years (ebcut 1 year
iz 5 hes rainfall of less then 2000 tm/year). During these &ry periods foresis turr end
mexizum peat soil skrinkage will occur. Selt intrusion extends further up chemnels.
These years are the time of meximum ecologicel change and stress on the humen pcpuleticn
(crop feilures, pest Zaxmege, lack cf érirking weter, increesed water-bcrne diseese).

Zvea in the e%erage éry season there is cdoutt ebout the adequacy of weter supply fer
n reinfed second crop. Irprcved weter menegement hinges on extending the period of

weter availebility et both beginning end end of the éry seasor ir order to ellow double

ercpricg — in edditicn to cereful regulatiorn at verious stiages of the mein crcg.

Bow weter eveilability cen be controlled, given the sicrle open cenel systems
being devel eloped, is &an izportest mettier that is uzlikely to be settled quickly. The
posslbility ¢f field-level tuczds, pumping systexs, lerge main cenel water-getes encd
perimeter bunds (to creete = closed systez), dcwnstreez éems and barreges end upstrear
diversions of wvater could edd greatly to the expense and tc the extent of ecclogicsal
chenge in the region. The present stretegy, the wisest, is to wvork et the level of
Tield level-water coztrol. For exarple, experiments are underwvay to coamstruct simple
mexrs 07 slowing runoff through farm level bunding. Sizple coniouring to produce very
wide terraces over the gentle slope c¢f the delie mey be en effective meens for weter

centrol. It is very important to stress such lend improvements since they do not



Resiroy naturel soil structure and are adaptive to the slight but very significan:

terrein varieticn., The opposite is likely to te true for any large-scele weter regu.eti-n
structire, Upstream water diversion or dems are not in short-term plans for tne Musi-
Banyuecin basin but are being contemplated in long-range plans. Centrolling the upper
flcod plain system (lebaks) could also have a sigrificant icpact cn the ccastel Jdeve:icy-

nent.

: Attention to the agricultural problems alone is insufficient to create ¢iptimal
resource use patterns for this coastal zone, Ixplicit management princigles must be
develcped for each potential resource type and, in some ceses (e.g. Rhizcphere feorect,

Ma:rcbrachium pravnc), for individuel species present. Such stretegiec zust tnke into

et
account the possibility of muitiple user groups and exireze ecclogicel variatics
geographicelly concentrates specific rescurce types. This is especially true fcr tthe
fisheries vhich expose individuals to capiure at varicus points in their 1ife histcry

es & result of zigratery habits, The brackishweter forest is of perticuwlar sigrnillicsnce.
In'meeting the needs of locel residents it is quite possibly more valuatle thern the
interior pestlend forest. The nipah leafl is an essential prcduct for rocfling in the
afea'and, as vell, is exported in great quantities upriver. In the nerrowv tcundery
betwveer. the nipeh and the freshvater swamp forest the nitung palm= Onzcsrer=a, valueé

for ccnstructicn of piers, housing end fish-trep supports, is.found in densities irn
excess of 1000 per hectere. This density drcps to 10 to 20 trees pef hectare in the
Treshveter swemp, Lend opening whickh does not respect this bourdary will destircy inis

recowusrce,

Releted to the multiple use problexzs ere the long-terz needs tc intensify
exploitation. PRepid develcpment carries the threat of wasteful expicitaticn. £ siretegs
of extensificaticn meens, in general, the opening of as much lend as quickly as pcositle.
Trhiz is the strategy cf Buginese settlers as vell as of the government prcgram. The
elezents ¢f underutilizetion include a freshwater fcrest vield cf orly satout 1/%5 the
peientlal yield under good zanegezent (Dixcn, 1973), since cutting is very selective.

Iir areas where the land {s opened fcr agriculture the yieid is likely even less since
valusble tizber is durred. The egriculturel lend supperis che C¢rcp per yeer, excert in
the hcre garden ereas. Even on the more intens . vely cenesged hoze gerdens the plcis ere
nnt yet the efficient soler energy traps of the hcme gerdens on Jave (Socezarveic, et e
1975). Eccnomic tree crop/forest plots have mot yet been creeted slthough this is likely
only n metter of tize. TFodcder fcr livestock, cduck rearing system=s, pcnhd cr cage acua-
culture end even cepture {icheries are telcw their potential procducticn levels,

A central hypethesis of cevelopment in the tidel swarmplands could be that it will be
these procducts rether than the ricefield yileld thet will deterzine lcng-terz success of
the venture. If fertilization of the sensitive scils cdoes cct rrcduce e high rate cf
return, al{:rnative fer=ing approaches, particularly in tke dry seasorn, tay te zcre

-

w/ulitable, ¢ present the inputs necessary lcr these elternatives <o develcy are very
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The environmentel management problems of humer settlemext, transpor: develcrmern:
end infrestructure meintenance interact with the nesural resource iscues descrited abeove.
Fertunztely some cf the post debilitating vater-reieted cCiseeses are not found in the
-nécnesien coestal zcne. The exception is melerie which can te expected tc Builid up in
izntensity over time es the breckishweter swezp hebi<iet ig cisturbed {Sendesnh nam, 10€5)

n¢ 8s more people come into contrect with vectcors neer the freshweter forest edge.

hs in ell other settlement cevelcrments the suzply of gool quality drinking water is
Pressing need thet could be met through lov technology plans (e.g. rein weter

cc.lectzon end éry season soler distilletion). The ircny cf develozment in the ccas:el

zzne is the greet aveilability, but lov quelity of water fcr domestic use. Buginese

ferilies living neer the see transpcr: river wveter 20 ko by bcet during the dry.season.

The transmigrant femilies suffer occasional chelera outbreaks end & higk incicence of

enteric diseases in this seeson.

The finel categcry cf rreblems —- those of insidious envircnmentel chenge -- ic
among the most difficult <o ever properly describe. ZIZffects of channel deepening; veter
diversion end cenel ccastructicn could 21 effect éistribution cof salinity — with
resultant icpacts on the distribution of equatic and forest resources end on coastal
Torzation. A major hypothesis vital %o understending the productivity cf the estuerine
zone s that the ecustic Zood chein depends cr the meintenence of zutrient inputs from
delia sources such as the zsrsrove fo-ec’, cr the bleckweter exudete from the peet.

Il this i1s the cese, the ggriculiurel develcpmezt may heve a’long-term detrimentel
irpar” on flshery rescurces. Amother riporhesis concerns the use of cenals end swemp
arees by Juvezile fish gnd skrizp, These have been shown to serve es nursery area for
velusble shrirp species (Salem, 1976). Thus great care in pesticide use is needegd,

particularly Qurirpg periods of saelt iztrusion when merine shrimp enter some canels,

Taese very inccmplete observetions on the nature of 2 end E problems listed in
T2ble 2 do provide guidence In tke forzuleticn of environmerntal menegement strategies.
"norn 1s a owed to provice ervironmeztel guidelines frerz the esrliest plenning steges and
¢n en on-going basis., ESecondly, -ir ccmsidering meragement mecheniszs, key corntrol feetures
that will irfluence severel problems should be given pricrity for study end exrerimen-
taticn, Fleld-level veter zenegement is the most izportent exerple, Thirdly, en under-

stending of locel peeds ernd adepisticns to the resource bese, and identificetion of tke

methcés of ell users is needed es backgrouné for the zultiple elliocetion protlex. This

-
.

must lend to triel meihods ic iztensify end breedexn uses of the ecosysterm, withou: destiroy-

of it. TFourthly, e discrete set of ecolcgicel hypotheses must be

. ¥

ing mojor

- -

elex

to test: (1) optimel levels cf utilizeticn end cerrying cepacity of specific
resources; (2) the specific questicns related ‘o ecosyster Gegrecetion. Finelly, there
must be en envirommentel moritecring program and lomg-term impect assessment thet tekes
into ecco:nt.iuman ecclogy needs of individusel settler groups and the verious ectivities

Loy ere now taking plece with relatively ineffective inter-seciorel cerzunicaticn.

el



Table 2

Matrix relating important
resource and environment
decision categories to key
problems in the Musi -
Banyuasin coastal zone

DECISION CATEGORY

KEY RESOURCE AND ENVIRONMENT PROBLEMS

+~Soil toxification/fertility decline

M Land instability/river shallowing

—~dVegetation succession/competition

©Stable infrastructure & envir./impacts
Multiple nllocation of same resource

nmUnderutilization of resource base

winsidious envirenmental degradation

= Catastrophic flood/drought
™pgricultural pest outbreoks
‘°Dlscnsc and vector bulld-up

O Forest product shortage

14
'_I
[
[

WLov water quality/salt Intrusion

\"Fisheries decline

1 Forest use allocation

”
[ ]

2 Land clearance timing/methods/location

3 Crop vorieties/pstterns/oethods

Promimas b Gn vy s o o wa Arns

Lo sienlieral internsification

5 ¥ishi

rizkt allocation

6 Loowioe of flshing gear

T Cenal location

8 Cansl size

W iisig-level vater coptrol .

P

1 vitavgtion

11 Fepuletion density

12 Sevtliement site

.0 cnnels/chaznels

. Jueaticn

1T Rcad locetion/construction methods

e e o et

1o neascrve desigeation

e conservation




Teble 2 (confinuéd}. Ex*lanato'y notes for matrix o“kev resou.ce ann environ_e“.

Froblems.- Nunbe*s correspond %o decisien cateso*zes.

Sroblex 1., Soil tcoxificetion/Tertility decline

The alresdy acid pest is underlein by & pctential acidisulphgté cley whick
quickly oxidizes tc sulphuric ascid if exposed end cdried. Ever wher wet the cley flixes
putrients, perticularly phcspborus. The peet leyer is difficult tc fertilize bul is
likely deficiezt iz both crenutrients ané micronutrients., In the esrly steges of
reciezetion soil iz texic from the secidecccposed cateriels end swemp geses. Later,
pluriniun end i{ror toxicity ef"=cts increase. There is consideratle locel verieticr in
severizy of soil rroblems pecerding to degree of mixipg with levee elluviel soils,
distence frcz see end depth of orgenic materiel.

2. Prolonced period between forest clearance and agricultural planting leads to secondary
gelam (Melaleuca) forest which creates more acid soil conditions. Where potential
acid sulphate clav is exposed by opening areas with & very thin overlving crganic
layer, by mechanical disturbance of thicker deposits, or by destructian of the peat
through burning, soil acidification occurs. Excessive removal of nutrients by
frequent flushing of the organic or rmineralized plant and soil residues will cause
a decline in scil fertility.

- 3. Choice of species reguiring heavy nutrient input (e.g. cassava), the removal of crop
wasces after harvest, or double croppinc will threaten soil fertility. Ricefield land
pyuparation tecknigues (e.¢. plowing) commonly practised on lowlands of Java would

disturb potential acid sulphate soil laver. .
d. Uze of some fertilizer tuvpes (e.q¢. amnonium sulphate) will cause decline in soil pkE.

3. A high densicy of deer drainace caasals without water control structures will overdrain
areas, creating oxication of pctential acid sulphate soils. Cakal spoil (acid
sulphate) is toxic. Opening area without sufficient drainage leaves the raw peat
scil In an excessively acid condition.

0. Upstream diversion of water will lower dry season water table, increasing possibility
aof acid sulphate socil formation.

-

v
¥os
.

Crowding will increase tendency to settle in forest areas considered very ma:g;nal

¢i hazardous for acriculcture (e.c. nipah zone).

12, Land preparation for market areas or for rcads will expose acid sulphate soil laver
to oxidation resulting in soil toxification.

16. Excavasion ancd disturbance cf soil surface will open potential acid sulphate soils to
oxicdation. The acid drainace may affect any nearby farmlands or fishponds as well.

17. Road ccnstruction entails excavation to basal layer of sandy deposits and removal cf
huge cuantities cf pctential acid sulphate soil, wherever the soil is depositecd
(unless In the sea) the grecund will be tox:ic.

18, Uizee éifferent soil tupes, and the presence of marginally saline soils near the
- sea, requires careful identification of zones for specified uses. Some areas mey
support year-round agriculture, others should be left under natural vegetation or
ropped only once a year.

19. Procedures to avoid disturbance of potential acid sulphate soils, excessive drying
of eithar clays or peat deposits, and loss of soil nutrients are essential for
sustained agricultural production.



Trebiem 2. Lané instatility/river shellowving

mhe recently depcsiieé soils are water-filled and therefcre do nct have good
weighi-beaering capacity. They slump when piled snd cannot suppert heavy infreziructiure.
Feet leyer will irreversiﬁly shrink if éried. The concient depecsiticn preicess raises
tne river bed end creates areas cf erosien end depositicr elong the coamstal ang river

sheérelines.

2. Excessive drainage causes rapid or gradual land subsidence (estimated minimum of
50 cm on muck soils). Land is then subject to deeper floocding and becomes more
‘difficult to drain.

3. Destruction of the natural vegetation cover permits drying of surface peat laver
during the drv season unless there are simultaneous measures to control water table.

7. Canals opening onto natural sediment deposition or erosion sites are subject to
shallowing or erosion at their mouth. 7The way in which canals are connected car
lead to dead spots where detritus and sediments accumulace, causing shallowing cf 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.

12. Canals near settlements fall into disrepair from bank slumping, and accumulastion of
debris. Stilt settlements on river exacerbate erosion and sediment deposition
problems, leading to a need for frequent change in settlement s¥te. The major
fishing villace is In a constant state of retreat as a result of bank crosion (up to
10 m/year).

-
-

13. Extensive cround-ster pumping, should underground freshwater be located, will
asccelerate land subsidence.

15. Development cf new canals increases the rate of land subsidence. It can lead to
river shallowing in other areas. Chandel dredging causes bank erosion and redepo-
sition of material. Wake from passing ships has same effect.

16. Most potential port sites are locate on unstable shorelines. The development of
jetties and extensive shore facilities will alter existing patterns and rates of
coastal change and local land subsidence,

17. Road construczion will require drainage and deposit of road materials on unstatle
sediments, creating land subsidence.

1£. Failure to reserve land cn shores where erosion or sedimentation occurs will allow
nses which exacerbate the problem. TG o 7

19, Without procedures to prevent top scil drying-l&n&,sub&iaence cannot be»beld to
rinimum levels. el T e L

Froblem 3. Low vater quelity/ealt intrusion

L4

Extreme gradients in wvater characteristics exist. Swamp waters are nutirient
deficient and frequently anoxic. The coastel seavater is toxie to plants ané can destrey
soil structure. At high coscentraticns it cannct be used in irrigation. Hovever a2

lev concent?etib:s brackiskvater may be beneficlal in restoring soil nutrients and
buffering of acid soils. Water quelity gradients impcses a strong ordering cn retursel
cor—uaities cf plants end acizals, Mazy com=unities are pscked into e szall area and

car easily be destroyed if existing gradients e-e ctanged. Water gquality is particularly
T in cepels since these are receiving a high orgenic input and have an inflow ¢f swve=p

weier. Pollution frem oll tenkers is a pericdic problerm in rivers.
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2. Brackishwater Zforest lands clearec for agriculzure create & salt iptrusion lazesc
for the surrounding areas i1f conneczed bv canals, Land clearing reduces water ¢cial:T:
by increesine —~an‘c debris irn fdre.nage canals and by increasing water TemperaTtulr
from z7°C tc 38°C or mere.

rwice

3. Drv season c::; increases inehoof of salt intrusion camage in areas which other
.
flvence

may supperc & s:incle crop with minimal risk. Cheice of crop varieties wilil in
Impact of sal: inTrusiorn.

4, Fertilizer-incuced eutrczhizets ox wil. increase alcae content of water and reduce :t
pelatability for human cr enimal consumption. FPesticide residues could exceecd stancarcds
for human use cr taint fish hak:ic

7. Canals opering insc hick selinity escuacies will open lsnd areas to salt intrusior.

&. Small, shaliow canals (e.¢. Eucinese) cause less salt intrusion than deeper, larcer
canzls. Very deep canals (below low tide levels) would become anoxic.

Lo}

. Salt water scil buffering and fertilicy restcratior possikbilities are reducecd.

10. Salt intrusion will increase in both intensity and extend if flow from upstream is

reducec, The shif: in boundarv between fresh anc salt water will chance lccaticr cf

flocculiation zone where sediment deposition occurs.

12, Settlement areas in delta interior contribute kich orgenic load to canels.

13, Use of canal water or shallow groundwater as a source of drinking water sets Richest
water guallty standard, thereby defining water cuality problem in its most severe
o«
form.

15. Presence of a major shipping route for petroleum products leads to periodic oil
spills on the river and other waste discharges, Channels deepened to accommodate
large ships increase salt-water penetration upriver.

18, Salt intrusion becomes aprarent 2s a croblem when natural mangrove boundaries are
igncred in Zand use desicnatichs.

Problen L, Cazestyopiic Zlood/droughi

Deltes emerge in releticn o sea level and river flood stiege. Any alteretion of
lané level cor dreinege petierzs can increese tezerd of naturelly-occuring floods. During
the déry seescz, periods up to 90 days without rein have been observed. EIxcessively éry

y2ers occur ebout cae yeer in five, TForest fires and irreversible scil dryicg occur.

]

eiilure of & seconé crop due to drought and releted selt iptrusion must be expected in

nese very Ery Yeers.

ct

2. Location cf land cpening in areas most prone to flooding Increases risk of damage.
Hichest points are subject to greatest chance of cry season crop failure.

’

<

e of rice varieties killed by rmoderate submergence (50 to 75 cm) increases flood
sk. Alreration of plantinc schedule increases possibility cf drought.

-

-
s

-

Y

g. Overdrainage by larce, freguently spaced canals will enhance effects of drought.
10. Upszream water diversion or stcrace will exacerlate dry seascn water shortage for
crop culture in coastal zane.

11. Populaticn build-up will increass use of deeply flooded areas suck as lebak zones
{backswamp behind levee) or more inlané swamp sites for food cultivation. These are
higher risk sites.

12. Locating™housing in areas subjec. to most intensive flooding (either in depth or in
lencth of inundaticn) creates a hazard.

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


http:co:ne::.ed

;::f" )

Prchler 5. FTieheries decline

The ectuery and brackish vater swvamps are the spavning or nursery grouni Uororiin
freshwater and brackish vater migretory shricp end fer fish of commerciel ve.ie. Tus
carals dug fcr irrigation become pert of this nursery eres., Procustion Iron tne roilne
fields end cenzle slone could meet most of the fish protein requirement Iin :eliler:
diet. Overfishing, hatitat destruction and toxification cf vaters will, inli-idia..y or
in total effect, reduce the potential of a resource base alresdy being exzizited by nrre

then 5C00 fishermen.

2. Removal of mangrove furest will reduce spawning habitat, destroy nursery srocudnc area
.and possibly reduce long-term supply of leaves to detritus food chain. ,2rying of
freshwater swamps and destruction of small drainage creeks will dimin:sk.area o?

freshwater habitat.

é. Fresence of fertilizers or pesticide residues may lead to deciire In yproductivizy of
various components in aguatic food chains and to direct mortality of fish.

5. Uncontrolled fishing, including the granting of rights to too many inéividuals, wiil
eventually result In reduction of stocks, or in size of organisms cauwght, _to & peint
where most are caught at a sexually Imrature stage.

6. Large numbers of non-selective or highly efficient gear units and powered eguipment
will ckange fish communitv compcsition.

9. In agricultural areas marginally influenced by salinity, water control devices may
reduce salt costent to a point where brackishwater-seeking.fisheand shrimp larvae
will not enter canals. .

10. Drying up of spawning creeks, alteration of natural flood cycles (which stimulates
mi;:qgian inzc swapps and coastal areas and, possibly, reduction in nutrient infiow
from uplands) are potential conseguences of upstream water diversion/storage. The
presence of downstream barrages could influence rmigration to and from the sea.

11. Movement into marginal lands as population builds up threatens destruction of both
fresh and brackish water 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 rosquito centrol may have toxic effects on larvae, juvenile or adult
aguatic organisms including commercially important fish and shrimg.

15, If ship traffic is associated with freguent petrochemical pollution incidents, or if
a high, chronic level ¢f pollution results from smaller discharces, aguatic stocks
are likely to be reduced.

16. Port facilities located in the estuary are a competitive use of fish growth and
Spawning srea, especially if extensive landfill Is required in wctlands.

18. If mangrove and tidal creeks are altered, or if bulk-heading and other destructive
ractices are conducted in rich feeding areas, fisheries can be expected to decline.

.
Prcblen 6. Forect product shortage

The sva=p fcrest is by far the lergest remaining fcrest stend in the provicce,
Locel settlers end Buginese depend on its products for cesh inccrme, for heusing erd
infrastructure, Regeneration or preservation cf tbe original forest type is dirfficul
withous caré¥ul site analysis erd canage=ezt, Most secondary fcrest areas are cf lev
s2lue wvood. Deep drairage will kill surrounding forested lands. The rate of ferest
disnppearance frem direct cutting end from dry season fires is high ercugh to suggest

thet at least the primery freshwater swexmp forest will disappear without an enlcrced
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policy of forest lend reserves.

1.

Prctlem 7. Vegetetion succession/cexpetition .

Without clearly defined timber reserves swamp fcrest logging manacement fecr sustained
vield is Iimpossible. rackishwater forest allocation for fish ponds or agricu.ture
recuces potential for sustained yield harvest of traditiornal forest products (nipal
palm leaves, nibong poles, Rhizophora for charcoal), or for mangrove wood chips in

a pulp m:1l proposed to be dependent on this source.

Complete forest removal will lead to timber shortage for furure infrastructure anc
housing needs.

Concentratior of development efforts on one or a few crops (e.g. rice) reduces
possibility of developing self-sufficiency in tree products by the planting of
economic forests.

Movement into marginal egricultural lands destrous sustained vield forest management,
Destruc=ion frem illecal cutting in all forest areas is likely as population expandés
and local forest product needs increase.

Failure to desicnate and marage timber reserve areas reduces seed stock and land
available for future wood cuctuing.

the ses is reasdily disturbeé, leading to & low cozmerciel velue forest of either gelaz
(Meleleuce leucedendron) or swlel fAlstenia). Oz lanés plented in rice, weed cczpetitioz

‘beccges increesingly severe es perennigl gresses anc sedges begin to beccme esiablished.

aitrients heve been tedly exhausted & suscessicr To the shrub Melmsiome cccurs. Weeds
ikely pley en imperient rcle iz soil regereretion during end efter crop cultivetien,

L
tut this velue is nct systematicelly explcited.

11.

The cetene of forest types established between the ceater of the pest swamps end

e
cen leed tz ignd ebendenment L to § yeers after cultiveticn begins. Where seil

Incomplete control over weeds in rice fields leads to gradual dominance by rhizomous
forms (e.g. Scirpus) which are difficult to eradicate, a major reason for land
shandoament in suginese areas. Delay between forest opening and agricultural land
vse allows very cdense, and hard to clear, growth of ferns (e.g. Acrostichum) and
brush.

Acuatic 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. This fallow period vegetation, however, may be important in nutrient
fixacion.

Field level water contrecl is an ecclogically-sound method of weed cantrol which is
not used effectively at present.

Most lands not intensively farmed will be degracded to lower value secoandary forest
and brush rather than primary forest as population density increases. The possibility
of continving skifvinc cultivation eleng river banks (which depends on plant

5

successicn for restoring soil fertilicy) will be reduced.

Mangrove trees (Sonneratia) become established along major carnals. These obstruct
traffic but alse likely provide a source of wood and organic material for aguatic

-

food chains.

Accurate desicnation of primary forest reserves is needed to save valuable stands
from sucdession to low value bushes through uwicentrclied burning and cutting.

Species composition and control over seasonal changes of vegetation are essential

elements to be considered in meintaining soil fertilitv.



Problem B, Agriculturel Pest Qutbreaks

Newly created fields, surrounded by forest ené scme abendoned agriculiurel lenc,
are vulnereble to invading pests and are unlikely %o offer a bealence of apprcorTiese
rredator or parasite defences. The presence of three setiler groups, each with &
distinctive planting and hervesting period for their rice crop, predisposes the mrea tc

etteck by the stinkdbug Leptocorisa vericornis. Marzeliern pests, especially rats but

elso deer, monkeys end vild boar, cause serious damage. Several erthropcds (rice stex
borers, mole crickets, gresshoppers) ere icportant pests. In some yeers el lenst TCk £

the cain crop can be destroyed by pests, Dry season rice crops t¢rials heve failed as

a result of aettacks by the residusl pest populations.

1. Isolated forest clumps will become a refuguum for mammalian pests.

2. Abandoned farmlands serve as a pest reservoir for nearby actively farmed areas since
rice and other grasses grow wild.

3. Improved rice varieties (IR-5, PELITA I/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 ro break in

. the pest’s food supply.”

4. Frequent application of pesticides will destroy predatory forms, leaving area open
to uncentrollied invasion by pests fram surrounding lands.

9. without soil drying continuous population build-up of resident soil pests and disease
cryanisms, as well as crop pest insects with an aquatic stage life history, can take
place., .

17. Presence of reserve areas near agricultural lands will create a refuguum for
rarmalian pests (rats, tonkeys, deer and wild pig).

A}
riilure te prevent soil nutrient deficiencies will weaken plant resistance against
pest or disezse attacks.

[
I

Proble= 9. Disease and vector build-up

There ‘s a succession of lovland maleria vector mosquitos betwveen the brackish-

sater foress end the osher vegeteticn units. The brackishwater vectcr {Anopheles sunda-

jcis) requires a disturbed forest setting where there are stagnant pools; other species
vove smecific ecological requirements as well, Inettenticn to these characteristics in
=

develcpment will leed to incressed mosquito populaticns, The preveiling habit of

7. zuond dissurbances which create stagnant water pools, and land opening in mangrove

ferest areas, will leed to increased incidence of malaria near these areas. Farmers
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. celta center) will increase public
health hazard for nearby settlements, Canals leading into brackishwater forest
areas can precoote build-up of the dangerous ralaria vector Anopheles sundaicus if
stagnant pools are created.

9. The presence of standing water areas increases possibility for disease build-up by
vaste contacination near settlements and by insect vector breeding in field areas,
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Eigher density of population will influence incidence. of vector-bcrne c:
water-borne skin or enteric diseases.

Concentracing populations will create zones of low sanitation thereby increasing tie
likelihood fcr disease outbreaks.
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14. Failure to develcp an integrated control program can lead to long-term bulld-ug cf
disease vectecrs despite periodic control efforsts.

16. Opening a port cn the rmangrove forest edge is likely to cause formation of standing
brackishwater pools which are breeding grounds for Anopheles sundaicus.

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

Protlez 10. teble infrestructure and envircnmmental icpects of their development

Development on immsture soils of low weight bearing capacity, andé the absence of
s01ié foundatiorn meteriels (e.g. rock or gravel) lizits the lifespan of izfrastructure
elements including housing, rosds end bridges. Canels ere subject to rapid filling
froc benk slump and sediment irnflow. Water coatrol structures shift end beccme non-
frastionel. Cleering lerge ereas for infrestructure such es roads will expese acié
sulphete scils.

7. Canals located in recent, relatively unripened delta deposits are subject to bank
slumping and subsecuent shellowing; thev are unstable for navigation and water
delivery. Connection to areas of land clearing or log processing brings in
a continuouvs supply of sxnacs.

12. Settlemerts recuire bridges, paths or roads and waterwavs., All reguire considerable
maincenarce, cr freguent 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, provisian 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-
m=nt.

15. Dredging, or opening new channels will chance flow characteristics and therefore the
existing ralances in bank sedimentation and erosion. Existing bank settlements,

canal mouths and other infrastructure (fish traps, navigation sustems] are thereby
endangered.

17. Road construction will interfere with present and planned settlemernt locations and
agricultural canals (Buginese and Public Works).

Problez 11. Multirle elloceticn of the same resource

Multiple uses of this ccastal zone ere desireble and inevitable. But users come
into conflict end wasteful use of rescurces occurs beceuse there is not fully coordinated
clezning for explitation. The merge end centrel government separately let concessicas
for the sexe lané, and cennot fully supervise use cnce it bes begun. 3Bounderies ere
uncleer end*plars are not always shared emong ell decision-making groups. There is
s dependency on resource users outside the coastal zcne to preserve resources within the

swarmplands (upland water users, sea cr ucriver fishermen caelching migretory stocks).
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l. Loce. area concessions for land use overlap with central government concessions.
Rem=val cf forest allocation contrcl from the local level (marga) car lead tc
uncencrolled development since there is no longer accountability to local officials,

hile central covernment ponitoring and reguletion are inadequate,

5, Estuarine fisheries capture rnicratory species which may be taken in offshore or
upriver areas at other life stages. (Excessive removal of juveniles in estuarine or
ccascal fixed traps (bacan, tuguk) will reduce number of adults available for other

N N e ) D — .
fisheries. Hence the overall recurn will be reduced.

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

10. Plans for extensive agricultural development in upland areas and lebaks as well as
rore Inland lowland swamps near or in the Musi watershed will create a demand for
water that is competitive with cocastal zone needs for freshwater inflow.

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

Protlem 12. Underutilizstion of resource base

. Rapid cutting of large areas of forest lesds to a high level of wood wasisge.
Opening vest expacses 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 opening of
smeller eress with more intensive agriculture. Potentisl for multiple or mixed crops
und cccnomie forest growih khas not been fully exploited. Aquacultureané anizal hustaniry
s pon-sxistent cr cesuel., The develcyment of fcrage crops has not occurred. In generel,
cptizun exploitetica strategies have yet to be defined for each potential resource type..
). Forest allocation for'agriculture by marga makes no firm provision for utilization of

timber; valuable logs are burned. Central government concessionaires are not reguired

-

to uzilize all locs. Sustained yield manacement 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 & months per year. Wwhere only cne
or a few species are growing there are wasted cpportunities for plant production that
could include horticultural crops, home gardens and trees, Forage grass-lands to
support animal husbancry are possible.

5. Availablility of suitable land and semi-enclosed waters plus juveniles of valvable fish
and shrimp species could permit development of aguaculture, thereby Increasing overall
production from fisheries. Taking fish and shrimp as juveniles in the inshore waters,
a cstandard practice et present, may reduce overall yield and value of the fisheries.

9. Without good field level water control, opportunity for a dry season crop is recucec
and wet season crop yield is likely below potential level. Inputs such as fertilizer
will not be effectively utilized,

Froblem 13, Insidious environmental degredation

The cumulative izpacts of environmental change and resource uses xay alter ecc-
_Bystexz relatichships in weys that are difficult to detect or predict in early stages of
development. Abserce of models of ecclogical processes and izput/out reletionshirs
between the ccmponents of the estuary-delta systexz cocplicate the prodlex el gredicting

changes.
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Gradual incursion into marginal lands will lead to increased rates of land abandon-
menc and destruction of areas best left in primary conditicn.

Chronic application of agrochemicals may alter estuarine or agroecosystem balances
including water chemistry, soil micro-organisms, algae composition, fish, bird ané
animal populations thus adéing additional components of stress an an already heavily
stressed environment.

A gradual abandonment of traditicnal 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.

Opening the delta swamp ecosystem to frequent and complete flushing may, over time,
reduce dissolved and particulate organic inflow from the peatlands to the estuary,
thereby reducing fertility of the waters.

Gradual changes and technical control of the rivers will alter natural habitats fer
aquatic organisms and birds. Interactive effects are likely to be common, possibly
leading to either temporary beneficial or detrimental effects which may reverse or
diminish as the sustem stabilizes. For example, agquatic community composition will
change, and productivity may be altered as nutrient sources and substrate character-
istics chance.

Small scale environmental alterations by individual settlers increase in overall
impact as populaticn numbers increase to a point where "carrying capacity” or
"assimilat’on capacity” of the natural system is exceeded. Then various ecological
linkages lireak down and sustem effects are likely (e.g. capacity to absorb wastes Is
exceeded, iiater becomes toxic through direct contamination and production of
deleteriown: algae).

Randam oper.ing of settlement sites will destroy forest reserves and perhaps increase
area of acazndoned land. Cluster settlement sites cause locallyu destructive effects
which will increase in Zntensity over time as populatian increases and impacts of-
many srall changes accumulate.

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

Long-term accumulation of wastes, spoil disposal and bank ercsion may change mudflat
_a.nd tidal creek haritats and species camposition.

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

Easy access to ccastal area will increase pressure on wildlife, birds and, perhaps,
Fisheries. I= ic ccnceiverle that recresztional housing development, requiring
landfill and mangrove marsh destruction, will occur.

without reserves cradual incursion into mancrove and freshwater swamp forest will
transform rost of the non-agriculture area into a brush environment through continued
cutting with little management.

without a definitive soil conservation procram long-term soil degradation will
gradually recduce productive 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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IV. CREATING MANAGEMENT STFATEGIES

Tr wne first stage of development — during which the tizming and aree ¢l fores:t

[

remcvel o deterzined, ené the canal and settlement laycut defined —- relatively csizple
reccrmeniesicne ere needed to held open options, as well as tc protect forest end
mangreve-depencent estuarine resources, and to avoid location orn sites already cccupied
cr of ilcwv poiential for egriculture. These recommendations need not be complicated, &:
chowh in Figwre 10, Wha: is important is to aveld erbitrary boundaries (e.g. elevaticn
cr dictance from ses), There are natural guidelines to hezards such as salt intrusion
end zicroreliefl, with its soil'variations. The prirary development agency (FQ?L) hec
beer, responsive to inpute on land use recormendations and is investing heavily‘in both
grount surveys and aerial photography. The terms of reference for develcprment, however,
are s2i:l very basic: establish infrastructure, setile transmigrents and provide manage-
ment inputs sufficient to grov one crop of rice per year. Furthermere, the prizary
deveicpment sgencies are to vithdrav from each opened erea after a relatively shert

rerizd (about 5 years), leaving management responsibilities tc the locel goverrmesnt

c¢ecision apperatus (Figure 11).

B Tnis trensfer brings the threat -- eplmost the certainty — of a loss in coordinaeticn
cf tne coestel zcne developzent. trategy formulation for area éevelé;:ent can be prhracesg
ir rather prrosaic terzs that include 10 menagezent elements: lend/regionsl manegerment;
forest zenagezent; water sanagement; crop cenagezent; pest cenircl, enirel hdi%ané:y;
fighery managexent; public healih; trensport; end settlement develcrment. These elexmente
cerrespend o existing governmental units wvhich, in general, have reputations neither fcr

efficiency and effectiveness irn operation nor for good interagency cco=unication.

With regerd to use of ecologicel production, the most important agency is the

Depertzent of Agriculture, This ministry could have significant inpuis tc planring

thrcuzh offices deeling with: food productioz; crocp protection; anizal husbendry; [lisheries
“water menagecent; forest production; nature corcservation; research and develcpzen:. It

iy the crly egeacy with the pctentiel to zmenege the entire spectruz of living natural
resocurces; as such it should be prepared to teke on a specisl long-term menagewent rcle,
CThe most effective wey this cowld come about would be througk the establishzent cf sreciel
svanpland resource cenamgecent ceaters. These should be oriented towerd reforestztion ernd
fisheries as vell as to a veriety of agricultursl activities. To establish such unics
vowld be a déistiactive depsrture frocz single purpose research staticns, end rrevincial
extensicn offices which lack technical advice specific enocugh to be used in unusuel
envircrzentel conditions such as exist in the svamplands. These provincial ectivities

ere backed by cetionel progracs (most procinently the BIMAS intensification effert
_invclvias seeds, fertilizers, pesticides and some crop canagement irruts). Eecause these
wrcgrars use stenderd inputs besed on conditions in Jave they are unlikely to be elfective.
Even 17 stanierd packages of inputs were to be designed for swemplends they could not te
effes1ive throughout the entire zone, Swamps in Jezbi or Kelimantan ere difflerent {rim
“lLese of the South Suzatra ccastal =zcne. Optimelity in resource use cen only come about

<Vrcugh creeticen of adaptative strategies for each identiflisble resource unit,
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zy the time the primery setilement and land development egencies ere rend: - turn
cver contrel of & eree Like Upeng to lccal menegement, reguilations geverning reizurce

1Cc ve estgtiizien. I

0.

utilizetion, standardes znd methods cf elfeciive enforcenent nee
er. .0 to 15 yeers would be relatively short time te crees: viorsotle
procedures 1o tring ebsut full use cf resources, with healihy settlement conditiczns,

This ergues for & lconger commitment of tlhe primery develorment agencies, or BL eerlier

0n

tart by the egencies that will assume eventuel responsibility fcor eres recource uze.

Obviously Lenc use rights ere er essential element for reguletion. This Zirecily
raises the guestiorn of interection emong the three setiler groups —- for tech I1s <rested

reacts &ifferenily towerd regulstions. Other examples where stengaris
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ons ere needeC ere listed ir Tatle 2. The extreme environmenial gredients end
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seasonel fluctuetions irn conditions, coupled with the picneering stege of activizies,

meke identification of stenderds er extremely cifficult tesk. Exzfercement is likely <

te even more éifficult, Thus it is cuestiicneblie how beneficiel reticnel envircamenta~

lew or reguletions will be to the region. The inebility tc regulete feorest cutting,
despite concession contrects which call for susteined yield management, is & cese in p.int.
ks another exemple, in 1675 the parges were forbidden to elienmte more lande in en

attempt by the rrovinciel gcovernzent to siow the rate of forest loss. Whet this in fact
menns is thet the degree of centrcl in lend opening formerly exercised is now totelly
5cne.. The merga becczes a Cisizterestec perty ané the provinciel level offices cexnnot .
pcli:& vest areac ¢l svamp forest.,

The principles gecverning canel water use cannot evelve directly frem regulations
exfcrced elsewnere since the system beers little resecblance to the grevity flcw networks
of Jeve end Bell, Furthermore the mejeor cenels are very ipportent ir trenspcrtation andé
are usad for weste dispesel. They ere eiso irherently unstable and likely to require
2 nhigr degree of rceintenence. Tke reguleticn cf these vitel waterweys should be under
a water reguleticn eutherisy located ir the swenmplané regicn. Ideelly it woull be
concerned with water guelizy ms well es field-level wvater contrcl, reguletion of vessel
traffic, canel bank end chennel meintenence. Thls esutherity weuld recuire linkasges to
severel government depzriments ané would need on-going technicel irputs to éefire low

cost nrocedures sufficiently effective for highly verisble locel conditiomns.

Tre problezs cf externelities essocieted with ectiivities in the eree (e.g. road
consiructicn) or upsireez (e.g. refinery cr ures plant effluents), plus the critical
reguirerment c¢f good arelysis for checice of new erees, end for increasing use of existing
erens, could be met throush strong regionel tlenning units. The stiructure for these

exists et severel levels of locel government es vwell as ip the centrel government siructiure.

Over the past Lelfl decade three mejor regionel pleaning studies heve teken place
in the Province of South Sumatra. Ir general, however, <their treaimernt of the swexmplend
issues have been superficiel Iin the serse thet they feil to perceive sufficient ecclogicel
detni) to Jucdge the develermenst in an overell syctems centext, Fcr exexmple, in the
Swinhern Sumatre Fegional Planzing Study (1676) the Upeng procject is renked 153/203 in

prierity tesed on net return froe rice field cuitivetior in comparison to other agri-
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Takle 2, Eavironmental standards peeded in the Musi-Banyuasin coestal zcn
i, Ferestry

Location ¢f cutting

vtilization of trees

Procedure for removing logs

Replanting

2. Vater gualiy
Drinking water for human and domestic livestock
. Irrigatiaon
Freshwater fishponds
Brackishwater fishponds
Forest swampwater

and vaterfoul

3, Waste dispcsal in waterways
Domestic wastes
Agricultural wastes
Sawmill wastes
Vessel discharges in river and canals
River dredging spoil
Canal dredsing spoil

L, Water level in agricultural erens

5. Land use in varicus habitats (brackishwater forest; primary freshwater forest{
, previcusly abandoned farmland or secondary forest; thick and thin layer prat agri-
cultural soils; poterntial or existing acid sulphate soils; river levee).
Soil exposure and drying
Land subsidence
Burring of forest and/or soil
Mechanical disturbance of surface
Dry season use
Reserve conservatian

6. Fisheries
Size and number of individuals captured
Habitat maintenance .
Pesticide use

T. Canal .
Size, direction and abundance
Spoll disposal and bank stabilization
Regulation of water flow
Use for storage (eg. loys), shipping

8. Consiruction arnd lend cpening on coast or river banks
Location of infrastructure
Maintenance procedure

9. FKiver end canal dredging
location
Spoil disposal
Maintenance

10. Reed constructicn

11.” Vectcr control
Swampland stagnant water
Location of settlements in relation to forest
Chermical control

12. Housing-
Acdaptiveness to wetland envircnment
Stability
Utilization of local materials
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culzurel water resource projects in the seversl provinces studied, The ranking ic

nelyful but is besed on essumptions biased in favor of traditionmsl agriculiurel apprceches.
Vo account is taken cf other resource use activities, nor ¢f the importance c?f develcr-
ment timing. These criticisms are included to emphesize the need for greester sensitivizy
to locel conditiorns in regionel enalysis in order for :ikis science tc make & very

recessery contribution. Obviously the decisions conceraing the construction of & rcac

or other tran:portation irfrestructure meirztenance cac only be prcperly deelt with ty

regione) rlanning.

The BAPPZDA (Provinciel Planning Office) is the logical entity. At present these
unit ere still weak throughout Indonesiz -- weak both in manpower end ir actuel contrcl
over activities of individuel implementing agencies. Yet the structure is present and
could be utilized, as one example, for ervirormentel impact assessmert, Cleerly there
is & need for trainec natural resource management staff et the BAPPEDA ancd BASFEMXA
(Kabupaten Plenning Office) level of regionel plenning. These staff rust be precered
to act as intervencrs &s well as coordinaters. Strengthering regicnal rlenning activities,
however, cen orly be & long-term endeavor, giver their present state. Ad hoc inputs
et various ievels of goverrment by all groups concerned with the swempiends is likely

to be the mecheznism for influencing regiomel decisions for yeers to come.

The ccxplexity cf development issues, coupled with the present inadegquacies in
meeting the issues and the need for future ervironmental monitoriag, turelly leeés <o
the question ¢f the role for a specislized resource ené envircomental menegemert: it.
Certeinly without impetus from such a unit the chences of ell the importent ecologicel
issues being reseerched ere slim, The BAPPENAS Buresu of Natural Resource Menagement and
Egvironment, the Fationel Cormitiee on Environment and the Netional Cormittee on Resource
Ivventarization are the three non-departmectel units directly concerned with environmen=z.
AT presexnt they function by funding reseerch tkrough universities or government resesrch
upits end by rroviding & mechanism fecr deve_oping coordinsted interdepertmental efforts
Tor prcblems of netionel significence such es mepping cr regreerning of eroded uplends.

In eddition, the BAPFINAS Bureesu reviews environzmertal impact essessments exné budgets

'y

or zaejor projects. As ecvocetes for environmentel protection these agencies have
limited running rocm since they ere ell receat crestioms, lacking in staff, ané vulne:r-
atle if they intervene in too meny mejor cevelopment ectivities. They can keepr issues
visikle within government and could pley en imuortant oversight role through funding cf
besic studies end of independent enslyses on the repiély accumwlating informetior bese.
If.the theme of coestel zone management receives the attentiorn it deserves in & meritime
rnaetion like Indonesie, & committee or cffice specificelly devoted to the coastsl zone
could logicelly be supported through one of these environmental bodies. Obviously
vetlend and estuarine penagement would be an i :portant objective., A direct role in
Tield level manengement in the style of an Zaovirommental Protection Agency is net likely

R ¢4

without a considerable expansion in concept of the present enviromnmertal apparatus.



Piscussions of bureeucratic structure fcr envircnmental xmenagement tend o sver-
look the vital fact that, vhatever regulations, incentives and programs fcr develcpmen:
exist, their effectiveness is sharply lirmited by thelir perception at the level of zhe
loca) decision-makers. The present situation, iz vhich the local residenis and Bugizese
are largely cut c¢ff froz techrical inpute, is not likely to be conducive to cocperaticsh
reeded for synchronization of crop planting, restraints oo nevw land development and
other features of envircomental rsnagement., The merga unit is a logicel resource
panagexzent agency in many ways. Greater attention should be given to tuilding up its
capacity to regulate forestry, fisheries and agricultural develcpment. At present the
developzent process is leading tovards gradusl dismemberment of the marga leadership's
integrative capacity and to its replacement vith single-purpcse management. The
solution is mot to drav barriers between the existing settlers and trenszigrents — the
existing people desperately require access to technical inputs. In additiorn they have
evolved resource use patterns vhich for some areas zay be a better basis for adaptation
to the environment than the nev systems. The Buginese canals are an exacple., The most
izperiarct point to be advanced is that managenment must be focused on individugl‘a;cisicn
levels.. This means careful attention to ecologi;nl detail ~ farm level wster control
structﬁres, understanding why fishermen concentrate their efforts in zones cnly & few
kiloceters wide using sixple equipment when powered boats are avgilab%e. and wvhy
c¢istinctive boundaries exist in forest utilization. Far more than in many developed
cuuntries the coastal residents are at the mercy of govermment once an area beconmes
cperned, There are practically no channels for litigation or public debate on resocurce
ollotetion end grievances. Oa the other herd, there is a great — and hard to regulate -
capncity for resource destruction by local user groups if traditional éons:raints are
moditied. Bence there is s need for exceptional sensitivity on the part of government

e ]

to vhaet zay be terzmed issues of human ecology.
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¥. CONCLUSIONE

Integrated resource canagement for the coestel swamplené unit should iznvelve
severel coccep:is. The first is creatiocc of e mechaniszm fer enelysis of chcices end
aczuel impiementatior among possible cexzbinations ¢f resource developrment asctivities:
?isheries, Zcresiry and multiple egricultursl activities, This requires mo-e cerelnl
inventory of the eatire spectrux of patural resources and the existing uses, iéeniifi-
cation of effective c—anagement siretegies for individual resources, enc e moritoring
péosran designed to ansver specific ecologicel hypotheses. DBecause cevelcpoent agexncy
goals are narrov end since the transitioz to line managecent egencies is likely tc
result in & less coordineted effcrt, there is & need for a troader-besed penegerzert bocy

specifically concerned vith the long-term development of full productive poteantiel cf

svamplands.

The second concept is more closely aligned to the developed couniry process of
environmental impact assessment — in which the impacts of specific developmezt
activities are considered in relation to the entire system. The mechanism exists fer
suca evaluation through BAPPENAS end depertmeniel ageccies. The value of such evaluations
depend on kow they ere ccnducted «pé hov seriously they are consicered once cozpietec.
The tendeacy iz Irdcnesis kes been tc cor=ission such studies cirectly via the group
(national or intermetione) directly ceonirecting to prepare feepsibility studies or |
actuxl development activities. Tkris ieads to narrow terz=s of reference ernd, at wérse,
pusright expressicn cf vested interest. In the study area there has been & tendexcy ic
treat rosd, port and agricultural developmeat as separaie entities in envirormental
assessment. Iz any cese, the tendency to consider eavirormentel irpect assesszent as
¢ one-time endeever, and the very limited cepecity of BAPFENAS siefl to Froperly evaluate
pesessmen<s for even a small Zraction of prcjects are reascns to be cautious on the
elfectiveness of envirormental ecsessment, urless it can be built into the planning

effort 8s en on-going prccess.

The third concept in irtegration is the need for coastial ares development stra-
tegies that take into account eech settler group's special regquirements for resources
ard for ccrunity development. Ixportant is the recognition of locel ccmuzity leeders
as resource managers and the understandirg of hov nutside development influences cen
dectebilize local eitercts at creeting veorkeble resource use systexs. Eovironmentelly
edeptive policies of settlement, includizng the meens for solving basic problems of disease
conotrol, érinking water, vaste disposel and steble housing needs, require further
though to develop appropriate technology soluticams. Tbe enswer to good drinking water,
for exazpie, likely is a combination &f ccllecting rein vater end dry seascn soler

Jictillation rather than ar expensive azd unstable piped syster.,

These observations should be placed in the ccntext of pioneer development and
the earnest efforis of the goverrment of Indonesia to make the svampland openizg & success.
These efforts imclude invclvement of foreign scientists and adeguate funding for domestic

»eyearchers concerzed with scme of the issues already mentioned., The criticel predlez is
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<he t;:e-dependent neture of many issues. There 15 a 10 to 20 jeur cozzitment neecded by
deveicpmest agencies to create adaptive cropring sysiems, reforestation end Jishery
rasagezens procedures, This cozxitment, and the training cf good exiension stefl vho
car work with £ll groups in an area, have still to come. 7The iztegrative nechaniszs
suggested as coxponents for resource end environzmental strategies are essential as the

nex: siage cf gover—ment co==ritment.

At this point in time there is no basis to express either profound optizisz cr
pessizisxz about the eventual outcome. In the shert run the develcpment is produecizg
rice crops ~— elbeit not at the production levels and frequency of harvest wanted,
The tracsmigrants ere better off finmscielly than on Java. In coxparisor o scnme
resettlexzent efforts in other areas the preoject is smoothly functional, pa::ly'a result
of the sizple érainage techneclogy ané the relience on the river rather thar roads feor
romzunicstion. There is a breathing period nov tc test bettier strategies in the develcped
sites, and, tc apply lessons learned in the additional areas nov being opened. . If these
iritiatives are a feilure, the second decade of svarpland use may be zarked by ;xpenFive

renapilitation, or wvorse,

The Musi-Banyussin cese study is only one of six locations whichk might have been
considered {n this examination of coastal swa=pland developmert., Somg arees have more
aerious soil.;roblc:s. excerticrnelly icpertant fisheries, additional envircrn=ental
cousideraticns (eg. oil wells nearby) and less intensive use for trarsportetion. 3But
tihe msjus problems of Table 2 ere feced in ell perts of thiéd very large rescurce base..
Many are cormon to other trarszmigration sites which are atlezpting to produce ricelands
Lo Lewiand fleodplalins, For exexple in Luwwu, Scuth Sulavesi the peat soils are not
pressnt btut treasmigrants have ldexnticel pest proble=s, threats of flood and a neecé to
develeop patterns of use that permit sustained yield barvest of a variety of rescurces.

ﬁ%/?hroughout Southeast Asia there ere pore than 1L =111ion ha of comstal peat swva=mpland
\ (Andriesse, 19T4) and throughout Tropicel Asia, there are about 35 million hniof river-

suilt ccastel areas (ECAFE, 1969) sharing st least some of the environ=eztal character-

-~

istics described in thim chapter, Beczuse Indonesie bas the largest aree reczaining in
catural condition a UKESCO Man and Biospbere reserve has been proposed for location
sosevhtcre elong the East Coast of Sumatra. Such a site, for cozperative study with the
prees ncw under development, wvouléd be a worthvhile place for more tharn casual attentica
Ly the werld's vetlend scientistis to develop fundamental understandings of these very

conpdex ecological systems.
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