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Asricultural davelo;nen 3F.,am.ands c..est,f h u-zal 

in Sumatra and Kal> antan has lonF > cr -"dered a possibility 
for increasing food production and for ccntribitzin7 to regional 
economic rrowth of these islands. VDecause population density is 
low development concepts have always been linked to transmigration
 
of farmers from Java or Bali. Throuah the Froyek Pembukaan
 
?' sAwahan Pasanr Surut (?'uS) in the ,inistzry of Public Works a 

:-Matic prograr. of land resource develonment was initiated in 
REPELITA I in several test sites in Sumatra and Kalimantan. During
 

Second Five Year Plan this 
program will be greatly expanded.
 
... one
v upper limit of million ha of land opened to settlement has
 
-e discussed.
 

levalopment is si.ole co-..ared to unland technical irrigation.
 
. 2..nage and irriration ditch system is cut across the delta
 

"wamp forest is clear cut non-comr, .rcialtimber and brush
 
burned and rice or other crcs planted. "ithin a ar or two of
.! 

settlemenz the first harvest ca;; be o'-ained. This 
 pattern is a 
*odification of methods used by Bugine( e frcr South Sulawesi. They 

i-. traditicnal traders and coastal zone settlers in many parts 
- S..Aznesia. Threa models for develonne-t exist. One is the 
.ider system which ains at careful reulazion or wat r level 
through a combinatirn of dikes, water -ates and pumps. The second
 
mcdel is tire estuary-delta resource unit common on the north coast 
.,f Java. Resource use by villaoe-rs in this high food production
 
zone is a mixtir. of rice anC other 7lant tz,p .ultur e, animal

hLanry:;.bn intani,. i r........:c:.- - ries D-plus
m .. : -nc oz- nc fishe' ies 

or sa_:wU..:r .acal.-r. a:1¢ sat 2onc. ..2._rd model 
Is sustaind.,;ild c: . tcrer-. oth._r-rv.,.7 :'tber anc. products, 

. .....or without ,.'.i,.-:T._r d d.al.-uent..- :r:.z= 
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aucs...iofs of s;:~mmland n::c-vz.~.S o -h lee 

of ricc y-4 -Id fl,", -: - :"b ies
 
of maint~i-.>c zT.~ 1-'

and wzvt2- c'*

nzwork7t ooa ort'-.
 

catch is r'ot o-.- -~~s
 

Consecue .tlv :1my .af'-
 c-zr
 
lmTact cm ime: 
 __ : 3 - r Aff=rs 

the best rr 7ccrtnz:.
,o
 
-and focusinZ ta--chnica '*n-


-

procedures. Fo oc-- ocm cf' .~~~>m rocedu,11res 

dcfi2ed ------ =:._-~ ~ be sim>: --- - -

kinds of natural rc -:ource e x-o1ci a to c0'..: 0 r-w- Cz iSa d
 
: ss--:77ettm:;th.at -  or- -'ar
 

w,: rs this a o~s'mn -I,- C
tss'' i 
 ut
itmc0-Uh~e 


-!:luencinrgt.he e-t.m s'-:=2'rm-e~E 

At the recut-st of :he of Vrs~nsr rui 
 inmiiated 
resource and anvirommcr-z sruL-- -':*i1 C .~~~ 

~uiBanyuasi. cozastal zr.. -;n 7?-rc S=7'.ra ins~2 9 ''- i 
: ayre2 inciutes- ' ww"~~ ~2rz '-re a n~ow 

~-t-ed. -he se tr; is srhcwn in*~'  .n,- , sS 

aa nor,;':3
7t z. z-. yv7' c; f 1 7, ~ -co these 
.~s'as.zogue -" -- ,--- of 'an'd C7'e'-I~ius~t~ 


-~ligfrom rz--1--
 -.- -haere 

cf -crrc-id.cs-.s-ruction 
ov,%erc ome n :7zona 1 c i s z- tam rs -n,- rc4hrers
 

in :he shlo !'*''si river. C:~'' ~ ilg 
serves as a oort :rcata ihm,''sel h ourm 
fi.t'>. trade. !Iost of t o-he =rca inl 4 .-- -h- E2jc.v--ps .is 
izcder eith,--r I-coil or --- ntr~2 ~v~r-i'-I-~ o-o*:sts A 

K:'2 s zud o:-': toco:r-- "u~o.ct f acti4vities 
-cc idmt .or>in-,7 in' 10 cnZ:s:D-E- t oompcnents. 
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v.-uasin coastal zone based on uncontrolled 1975 aerial phiotography. Coverage of Delta Uparig is incomplete. 

I Rice fields 5 Primary swamp forest 9 Secondary mangrove forest 
2 Ai.arrdonedl Rice fields 6 Secondary swamn forest 10 Pure nipah stand 
3 Coconut groves 7 Brush I1I Former nipah stand 
4 Newly cleared land 8 Primary mangrove forest 

Fieare1 



. A1VGES 19V9 - 1975 
.Ug" !NYUASIN CCASTAL ZCI.TE 

a iourm0 2 

197'- ve~ 

IV
 

- a',. cover 1973:!cud 


Sgriculture extension 1964 - 1q73 

c-zricM.ture extension 1972 
- 1975 

I =-o :;,.n-agriculture fcrest -Dening ISE9 - 1973 

P3L - IPS'J or-agriculture forest cpnin, 1973 - 1975 

• -- o •
 



Page S 

The field work and secondary da:. compilation is being
 
carried out by 9 rsearch teams drawn from a mul-idis,=i-plinary 
environmental r,.Search rrai,'.7.1. Co01 :C. for Povcrnmenr deiartment 
and univ._rsity staff i u-.;--"'- or r. - tionship 
between -ssentiai :o7.ics -he .:udy 4ea.s instudy nd 	 iS shown 
Figure 3. A surmar;. of i;for- . , ci!.:cJ duri first 
ohase of study is -rcviJ .I-:. i"h: j . work is i--- -a to 
be colentar. to soil 	 f.rn a''onn." Trv:vtudie s
 
and to the hvdraulc 
 rh -.- -- :cmlte A 

report of the fir o!as, -,ii c'.eriag work -.rritd out 
between March and c-t"ber _7 is a i4bT. (i Cn,=sian).The
analysis is intended to servo as a basis fcr i diaze planning 

decisions, to serve as _ or foeli:'future 7onining of
 
environmental changes ana as-uidTlinea for more in-depth study 

:ritical or cri ... ;: :nz:ionicnnisl_ is 
to providu a postive base for a s'rte~y of integrated natural 
resource management for the conditions found :n -This major 
e. 	.uarne swampaand. T- work is noc nt, ed to form a complete 
:,:ronmenta! :rpact asscosr-nt for "'.hezS prcgram. in this paper 

th -or~J ~ of tn-. nrcbls ar= r.viw .dwith suggestions 
an area-based resource manag.ment policy. 

Coastal System Comnon-nts
 

Although the land rriief and ,d.th prcf:ilas of the delta and 
estuary indicate only sli7ht 	 -- ,-n it is sufficient 
to cl.carly diFrerentiat? zones. in fat, thc. basic characteristic of 
--his _oeo '--' -"., snro .r..... which limit habitat 
cimensions. onsQur. esourc. -. ssossmnt must be 
*arried out on a sui cabi, oicro-lsvel. Th various zon-.s are shown 
_n Figure 4. Sa-i i s i .- most cr:tical variable, 

.- o s dimer.t -,z4c cn ( ... cu ation). in tha build-ur 

of she land system it raduail, becomes self sealing against salt 
intrusion and in some s-ts. ev to flood waters.n By opening canals 
man runs the risk of charnin, secdimcnt dunosition patterns 
graduald y leaenn th_ or-anie depcsits anu "n agricuI ,ral 

1elopment cf kill'n. cross or damaging thc soil through excessive 
:um, On t U e 71... water is a buff-S-r which can flush 
or neutralizc to>×!: eccaments as '4,_ as -Qstore fertility. Canals 

.:rve fcr aquaculture or for habit.a= and feeding grounds of 



,able I.. Dlata available 

Geoaerphoiogy 

Soil and Vater Checistry 

!dr=lor 

Lquatic Biolog7 

Pvrestz7 


Animal Fu;Abucn: 

Ilnt-' ?Gat '-Zd D±,.e 
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brv-p (adc.lt and
 
Fish (&d=lt mid
 
Flzmkton
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Size and distribu-:- c.1 peopual
 
Age corpoaittor. and seIxrz.t'l
 

Social 

Settlement ;%tterns
 
:02oratlon pattarra
 
LL I use.a
 
4ucctioa 

P-iblic her-2 t- and n-atritiao 
:cozic i:3r t.ctt-re 

tLoation of :rzkst-pk~c4 
7rodlt facilities 

F~zn =v~tcqant ar..lysis 
ctanalysis 

An.vtjamely-ol, 
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"a g e 8Figure 4 

Permanent brackishwater zone 

Mangrove forest 

\\ ~,i 
IV / Freshwater swamp forat 

"/t / Levee 

Zon-e of frequent salt 
S / intrusion 

Dry season salt intrusion 

IJ
 

" .. -..-Fr-':hw iler. with tidal 

-ii .....
 

- ~ .1ir.-.r~isoil zone/ 
... .utptr flood plain 

Lebak (seosonally.flooded 
depi osaons) 

........ River. 'no tidal influence
 

Lowland Land and Water Zones 



?age 9
 

fish and shrimp. The seawater halos unloc. the o.ierwise
 

unavailaole nutrientc of .he 17ac',:ater efflent which drains
 

from the organic soils. These e-:.o-es i!!uswa-s the Aifculty
 

in evaluating tne environ:e,ntai impac: of .]evel :.-. Salt,
 

hazard is related to river disc.-r,-e in j_ inverto fashion.
 

Consequently th1 hazard i_ :h in.ler in zh 5a::vasin basin
 

of the sudY aea since i s -;.'.nd basin . dra;na2e area 

only 1/i 'the r f . , -The isiuic.n of 

saliniz la-c 'n the wet season is n ir. i Values of 
7 to 23or above on thi s .c c. "- . -I. v 

levels daner.us ta -h a ncudtre 

strongly correl.-es wit> the . cf -r: i !--icultural 

settlement seen in Fi7:-.e I. "-.-- -. F-.linity 

may be more imDorta i than ar,- chi" ms c-zn 7er 
" year is grown b%' these a.'icu!l:-:..is° n i :.-'. : the
 

need to consider intei-actions .=:cn7 ccls.
 

This very brit-f introduc-ion t7 -he ,.astal ecot ,ne ( c. more
 

properly. series of ecotones) .rovides the t'sis -or
fni. 
understanding the resource mro.. l.:s ai -rateirs '.i-:r!:d below. 

Imoortant Potentialr"tens for S..u-licnrrsrae,-iec ia. Thel., 

1. Declinin£ system _'erti!.i~y. 

'nlike ur,-and trc,)al ores . wl.ich the u.:'ien, isnu~py 

wis comp~etely locked up i *t.a :lent -ic:z..s: " :es.wacer 

swamp fores, creates a 3abs;n:ie_ . ".-.n,. it: -11- for- of neat 
The peats in UanK are e:wrcnhio _cc..: "cr .h: r,..isornable 

,e: isrice yields .a.....,-'-ain-v. :ehich.t',? ere ,:.- . -here 

- ',thc-la--t-- .zned rh- Tha -s ;±ble sources 

of nutrient inflow and outf- w ar.. ihc-Table :. 1- av ben 
p.osulated that leaching of he organitc mt.ariel will'radual have 

an adverse effect on estuarine anc canal prod.uctivitv. Uewever it 

may 'turn out that the alIcchthonous nutrient 5uppil trom upriver 

fioa-in veqetation and dbris is in fat-t the major nutrient supplier 

:_zn:.z with mangrove vegetation. :hese a,'e hyvctheses which could be 
- through careful fei;d ohservation. 

?hosphorus and perhaps micronutrient deficiencies coupled with 

http:daner.us
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Tabla A. Postulated Tutr-ent 
coastal zone. 

exchan.gos in the Mri rive= 

tIatrix 

A senwater ~ ~ T < t- K 
B braciad'cou=a*4rter -

C kra0cizhuater 3vp "?-

D 'Ato te~r" river - . ?-

B Ila k. ater" river - I * " " 7 - I 
Slovesvegetation . _ K. . 

o back sv,'p vegetation- ? - ,, 

U pet done Yep tat±0 - iI- 7 
- ? . -. 

o f.w. organic scil depostts - . . _ .-- ,,* - -

J o.T dIP0it i " " 

I drifting organic rcattar 

(from upstreamn) 

rainwater_ .~t7~ 1 
7 

-

sustantial an 

* mcdat changs 
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soil__ ~jc 4:a :ne-s iroar.i~t3. Peak
 

fertility occ.urs i; -'e -:nt y.at rhe - a decine occurs
 

resultinr 'n IanU n ' s abnn.ent.. the
-	 Iter €ctart ., 

of cuti:a-- , . ...... rCn..n ce they are 
readily f!- r=e -- -! -e_ . .. " - ' m s ""~t -. = : k 	 : d irrever-

sibly .- - - .. hold for fish
 

- "h c:': while
in fre".;:r ';.c-I 

in brackisS:- e n.
 

,STRAT:YA::c,-..nnA.(T) 	 7-.-. .ien: :-:'a.s; (2) ControlR-mo:, 


rate of in . . a. ..-. .. war
 

lushin Z an: Dy s z e a1 I*z &7 l:.~1a (3) :uiJ.d u- a thin
 

layer of conci-ioned soil :hrcu~h zz=nm-::eticn of chemical and
 

or/anic naz r-o-- : m~_tzaros ( , . . . as a )e-iod
 

for es:fr-: .vv 
 - oh :roductivit: local
 

l,/anzs.
 

2. Water level and cuality
 

£t is ".he upper -nco- -- _c cono .. ch receives
 

the highest flocd;a-:af. -hey z:u- m tee. to exceed 1 to 1.5
 

m in Uoang. <a:ev _ . :..-. .,=-.-c t g",rn the
 

ite. n :.,r teasis of -isrc.- r_infall records
planting time " . ::ia .- ! plantinga-- fA 'q . - ' ea.-
lantingin most years :hereA n	 Dr 

r-ainfed :rrigatcn 	in on :J'ris'ice.4h'-the risk of 

severe salt in7r,.::on .r 	2 :o 3 .7.,cs'h . nrikint water for humans
 

-er .d for my sort of
and !ivestoc' 

,
.o rC--	 this period.industrial Z-c S o-2s --- si n in 

el-- . eriousSo " dri,,- -nd .. ------ . te .s', 

.t - _ . -:.rz 7e extremely 

:5alf a-' -" .. :;, -ost siFnificant in%ryyears 2 

e_:tl of primaryterms of ecological chan.e. rc:- very large -rer.s 


swamp forest were burned over --.e excptisnally dr,. year 1972.
 

C'..,t.... .rsch-r..lnr' ._ccorOinr -., rnatur.o system

yse"--TRATEGY: (1) On-:-'. e Cron 

. .:.:" in:. s water '.:oabiiityconstraints 4n ,,:n._. .-- ar 

cuality likelihcoo :2pe" ar2F. (2) Develop rni,mun water
 

control devices cc kce soil :.c-1e-ctO zaturation at all rimes" (3)
 

develop rainfall trops an: low ezechnolua:y solar stills to overcome
 

-rinking water rorcblems 	 ( Reulate fcrest use in extremely dry years. 
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3. Pest and --.iSesee:~r2 
The dimnen -_Ion: Or :h,2 V~s3 :di~:uc ar~'I ake 

more~difficult1 '.v . 

Net-, oi-_mc ccndizjons 

--. zacoe -- '1 land arw rcreszcC "*.i ng~ar 

to -nco ,~s and crauF3 c c - .T IS 
'I~yothei Lctf n f a t 

r.7cOr '2s~t - -z:r

3. Pest ans' !ie)uiL_ t~i~ vrnz.7'~ rice7u~ --
ids at -,ha n 01- szason. f~r z,'_: build

up h~as oravcn-ad a J :;-Sorscrr cro -7

because 2,g-- ard Jioca2 h y' ~1a 
z rLcn a 1 
var,,aTz-eS ~.~ r .z vo ric~izhs fr,r,, harvest 
aT rhe tirnc n-f : r*nmi.rant harve~t z:, zooulz-ior. of 
IPest ro t ransfer-td 7o rho:. , fi21 

STRATEGY ;(7) Ar 'cir'->d nd -pr~zps control> r 
of rnar'nalia~i t-redators will be raouir.3d (2) oear::~n.
 
dynamrics of :~tand 
 5icu i:s*t;L- Pinpoint3.2 to 
optinial con-.rol -)-=4..,c c t Jr._o n Of res;istant crop
 
varieties and osi" ""7a. 
 nt-.I~S,: ba ex~amined.
 
Marmiaian tces n2 - d' anicnKy!~'-'a' :. ccvrt-olled
 

through ca:ure or S,11'1 'in-:,
 

4. r'aintananc of-f-ishery~ ecr 

1he loniti~r:n ~to ff nr J~"iil~e 
maintenance cF yrz:'~u. ~ ndx aaie 

stocki levels. 
STRATEGY -(1) a7 -n1irj::,'.. A.rsd "'arnuro\e fcrests 
in *a condiz±io z%,i~at f .:rc.. n 'A.n fisih andl 

2)Ghrimp (oc~ Div.Icp .r ucr :~h.- . ulCst 

extend possi.-P!. thIrcurrh ju~r r'=-ru-h tr=itionial 
fisherv c~iu. in nrdr !o rowi.~ i.Lcificazoon Of 
social and ooc~vu h~ rscur..s () vj 
introduc-tio'n of vanc~d fishn4~:;:niu, 1k7 to q- ickly 
decirnats fishiz-' r-:o1uro:s. 

Thlk~ioo2ofnaintai..inSfreshwptcr swamp for,_st after 
thc rtAen~ar~utr2 'innn is :i-*:ht.-- . 'io,.;.evcr 
in so~ ai' t.-pos.xi-v~ :=s that -reat, r:-urn-ca~n 

http:raouir.3d


be realized t 4 uh staihso Uvi a -vjtid cutt n of th frsh
 
water fores __.han -hm", i 
 .
 
Identification of landus, capabiliti- is . setia! for 

determining these areas. The fortst r- ourc-s that can be 
maintained near agricultura. land on a 
include the mangrove and ninah fori'st. Thes.-- ar important 
in : (1) Maintaining estuarine rodut'iv 

(2) Serving as a traditional 5ourc: of fireood and 
timber products 

(3) Preventing coastal erosion
 
"STRATEGY : (1) Reserve whole areas cf fr~sh.atr swamp forest
 
instead of small areas close to azrricultural setlement. (2)

Develop an overall strategy of forest dzvelopment in the
 
coastal zone, 
so that concessions discrminate betw,Fn the
 
fforests present: (3) Avoid complete remova! 
Df ranrrove
 
forest areas- (4) 
 Protect nipah forest from arricultural
 
land development 
 (5) Develop a strategy of silviculture and
 

renial crops in the agriculture areas
 

6. Animal husbandry
 
The sswamplands area are not suitable for larie ani:rals 

like watcr buffaloes, but present pot~ntials for small stock 
which can be hand fed and ducks. The focd sl:D-y could
 
include low-value Products 
 ,_rhaps inclucinz fish and
 
agricultural wast. 
products .-%swell as some :omponenrs of
 
existn~ng r introduced marsh 
 ve. ,_-t,in. The 

icro-nutrient defice"-n- -f ---

seasonal focd scarciy which strcnrly .
 
-STRATEGY : (1) To develop =dF;ua--
 .: .
 
or introducinp ' -2 
 v..,s ;nU a.-rizultural
 
wasta products to anima.l hirsbandry (2) Zs-_mlish -,st f~r
tials of an-..al husban 
ry to zvrccn, diszase and farm 

'- anagement problcms. 

7. Human Settlcment
 
While the limitations on agriculture a're important for
 

permanent settlement. th social interactions acng Sdttler
 
groups and establishcd residents 
and the problemns of hiuman
 
disease and infrastricture developmznt 
 must he recognized. 
At present work opportunitics and income arz unevenly

distributed among different Zroups,althcugh labor shortagC-s
 
may be a critical factor in expanding agricultural devclopment. 



Plone, r lanus-a rr'ia ;.it- -*r - i r .Ii -I . -

Luntili -',-dand~ -e rt~u rv. cani a!r- C'I'ns '!. Zu'zd. in 
pattar.s (-f rd us,- 4 1:an:lr~rasouc.. 

the man-rovc *'r-'-- * uat.~s :f'~-*'~. 

7 -:n0 C'the si in r :or' ioz.t rct-.r. Transp~ort 

in hr~~wa-~lncz~--~~;' :ndi,~-~r.~r s than on ~ 
roads. 'Ons -Cucn:2.l::nc &tz.r:-*a--,v 

s%4a~.&nzr.z ara r-zzntectz O2to.-~Kz~caring 
capacity the,:7-r-Eni for i sr' r- :-- od 
ccnstrucz:4on is sr-al. 

STRATEGY :(1) La.-d(riahts ind z -i-ht to razsource 
eX'DlOization anrcmr 4ih-zbiantas :nust I5cL izdnnIequitable- zf'Qi"orl ar~cm- Tnztler s and I'- Czl _ __ 

(2) Land and wate-r rescurtess use Z:n~n 1 r-9-an 

Settlement (3) -7,cnioring of acc or-i c2 zaczcrs ie' tc 

con zribz t , human *:SiSi ra S ~ 2 

innovat4 vc c,,ojncz a'bsc -- ilun hv.1sing 
and waz, r supp.-y ~~n v s~~ ~~ -:on units 
and se -g[; . - a:rsv~~~-. 

location ,fncusin'-: nuld C " 

pref, ranc -s .~a: rra~i- n oe 
p0 1 U r h---. a,-* (,' .u uh a .oSicr and -xtrunme 

high or ic;7 :crzns ~ " t~-- aez 
ments s-4ch -s ;c:'t:. r- d 'o-..L.; -~ 

should rak-- in-to A.czoui'.r -,~s'it, 
-- rson '1C a~ld 

deoiincdteRitc soil axczaticn 
on othEr r-ascurca- ui as. 

Conclusion 

Th~ Droblr.s isu:dov.ro "- -mint~a 

stra ~vfor coasti.J zcn" na .,z~hic -ust fit ;n to 

Labroader regional zl~n. ThL -rvrn.n .drsour-:
avalluaticn -list icue~v'nn~ nc '.ct 
roscurce conic hi=o4d*.s 70d nLrr,4-cr 
progsram. Th.,- ncad for i4 c.: ~ca ~Sloz to!"ics 

must be strss 2. -s a-l as th c~dnto cf s-:uLdi-,s. 
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