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FOREWORD

In response to a request made by the Government of Indonesia, the Government of Japan
decided to conduct the Development Study on Land Rehabilitation of Semi Arid Zone in East
Nusa Tenggéra (the Study) and commissioned the Japan International Cooperation Agency
(JICA) to conduct the said Study.

JICA sent the Study Team (led by Dr. Kinji Hachiya), jointly formed by the Japan Forest
Technical Association (JAFTA) and Pasco International Inc., to Indonesia on 5 occasions in
the period between March, 1994 and October, 1995. The Study Team held a series of
consultations with government officials in Indonesia, conducted field surveys in the Study
Area and have now compiled the present Final Report on completion of the work in Japan.

It is my. sincere hope that this Final Report will contribute to the further promotion of the
Study as well as to development of the friendship between Japan and Indonesia.

Finally, I would like f0 express my utmost gratltude to those people and organizations

without whose cooperatlon and assistance the Study could not have been completed.
December, 1995
Kimio Fujita

President

Japan International Cooperation Agency






LETTER OF SUBMITTAL

Mr. Kimio Fujita
President
Japan International Cooperation Agency

It is my great pleasure to inform you that the Development Study on Land Rehabilitation of
Semi Arid Zone in East Nusa Tenggara Indonesia has been successfully completed and that
the Final Report has also been completed for submittal to your agency.

The present Report compiles the results of the surveys and analyses conducted and the plans,
etc. formulated by the Development Study Team for Land Rehabilitation of Semi Arid Zone
in East Nusa Tenggara Indonesia, jointly formed by the Japan Forest Technical Association
and Pasco International Inc., in the period from March 7, 1994 to December 27, 1995 in
accordance with the contract made with the Japan International Cooperation Agency. The
land rchabiljtatlion plan established by the Study incorporates appropriate land use for the
topographical and soil conditions of the Study Aréa and various measures which have been
carefully formulated in view of the socioeconomic conditions surrounding the local
inhabitants. ' '

I would like to take this opportunity to express my utmost gratitude for the considerable
assistance and guidance afforded fto the Study Team by JICA, as well as the Ministry of
Foreign Affairs and the Ministry of Agriculture, Forestry and Fisheries. I would also like to
draw your attention to the facts that the Study Team was provided with useful advice and
‘assistance in Indonesia by the JICA Office, Embassy of Japan, Directorate General of
Reforestation and Land Rehabilitation of the Ministry of Forestry, East Nusa Tenggara
Regicnal Office of the Mmlstry of Forestry and many other orgamzatlons mvolved in the
Study : ' '

It is' sinéerely hoped that the Report submitted here to your organization will prove useful for
the further promotlon of the land rehabilitation of the semi arid zone in East Nusa Tenggara
Provmce '

December, 1965
ijl Hachiya, Team Leader

Development Study Team for Land Rehabilitation of
Scn_u Arid Zone_m East Nusa Tenggara, Indonesia



A downstream section of Oebelo river Cirazing in state forest land
{Desa Noelbaki, December, 1994} {Desa Tuatuka, June, 1995)
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Overgrazed and degraded forest : Landslide in the upstream of Olio Watershed
(Desa Bokong, November, [994) {Desa Bokong, November, 1994)

’ !

Stones have been exposed as the result of severe surface Tadinonalteaces
crosion duc to repeated slash and burn cultivation (Desa Kotabes, December, 1994)
(Desa Oenoni, December, 1994)




Teak man-made forest planted in December, 1976 A model unit for natural resources conservation project
(Desa Nekmese, November, 1994) (UP-UPSA) in Desa Ponain, November, 1994

- PEcT )

Kinggrass ficld Ponain carth check dam
(Desa Qesao, December, 1994) (July, 1994)
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Forest road constructed by Dinas Kehutanan A forest nursery under construction

(Desa Tesbatan, December, 1994) at Nevonaek, Kabupaten Kupang
(June, 1995)
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1.9

1.2

2.

2.1

2.2

SUMMARY

Outline of the Study
_ Objectivés of the Study.

The objectives of ‘the Study are to clarify the current conditions of land use and
vegetation, efc. in sub-watersheds, which are characterised by large tracts of degraded
land requiring forest land consérvation work, in the Ocsao Watershed in the province of
East Nusa Tenggara in the Repubhc of Indonesia and to formulate a land rehabilitation
plan (master plan) for the said semi arid area. The Study commenced in fiscal 1993.

Study Area and Watershed Bouﬁdar_ies

 The Study Area forms part of Kabupaten (Kab.) Kupang and is divided into 3 areas, i.e.
Kecamatan (Kec.) Kupang Timur, Kec. Amarasi and Kec. Kupang Tengah. The Study
Area covers the Oesao, Oebelo and Olio Watersheds, the areas of which total 33,180 ha.
The topography of the region is dominated by gentle slopes from the watershed divide at

 EL. ‘500 600 mto the coasthnc

Nat_ural'_'Enviro_n‘ment -

Climate -

The lowland part of the Study Area has a.mean annual tcmperature of apprommately
2T C an annual ﬂuctuatlon range -of the mean monthly temperature of 3-4°C and a
gcnerally high temperature during the ramy season, md1cat1ng a troplcal climate. There is.

~ aclear distinction between the Tainy season and dry season as more than 93% of the

annual ramfall (Average, 1, 37 Smm) 1s concentrated between Novcmber and April.

_ Géolog_y and___Topogré'phy :

The geoiogy of {he Stud; Area is relatlvely simple - with recent fluvial deposits,

- _Plelstocenc coralline rock marl belicved to have been’ depomted bctween the Pliocene

~and Plelstocene (contammg somc sandstonc ‘and tuff) and Triassic shale. The mineral

3 ,resources are poor -The topography is also srmplc as alluvial lowland, rarsed coral

. :terraccs thls and mountams are dlstnbuted inan a]most regular pat{ern



2.3

2.4

2.5

Soil

A soil survey was conducted and the soil maps required for preparation of the land

rehabilitation plan were prepared. Seven soil types, ie. Chromic Luvisols, Euiric_

Vertisols, Humic Cambisols, Eutric Cambisols, Lithic Leptosols, Rendzic Leptosols and
Butric Fluvisols, were identified in the Study Area, excluding soils related to paddy
fields, mangrove, swamps, rocky land, sandy beaches and lands_}ide sites, etc.

River System
The main rivers in the Study Area are Oebelo River in the weSt, Olio Riverin the centre
and Oesao River in the east. All of these rivers originate from the mountain range located

in the south of the Study Area and flow northwest to Kupang Bay.

Land Use and Vegetation

- Aerial photographs taken in.1_991 {scale: '1/2'5,000) and 1993 (scale: 1/30,000) were used

for the Study to produce the land use and vegetation maps (scale: 1/10 ,000). Grassland
with scattered staids of palm trees has the largest area of 10,656 ha, accounting for
32.1% of the Study Area, followed by shrub land of 5,892 ha(l? 8%), grassland with
scattered stands of other than palm trees of 3,652 ha (11 0%) and open grassland of
3,428 ha (10.3%). Combined together, these four land use categorles account for 71.2%
of the Study Area.

3. Sociceconomic Environment

The administrative hierarchy in' Indonesia is éomposed of prov;inc'es kabupaténs (districts),
kecamatans (sub- dxstncts) and desas (vﬂlages) Those desas related to the Study Area are 23

desas of 3 kecamatans, i.e. Kupang Tengah, Kupang Timur and Amara31 all of Wthh are

located in Kab. Kupang of East Nusa Tenggara Province.

3.1

Regional Gross 'Domestic"Pn_'_oduct's (RGDP)

The economy of East Nusa Tenggara in tenns of thc RGDP pcr caplta is the lowest in the
country, The RGDP per capna ﬁgurcs for the 3 Kecamatans in whxch the Study Area is

located show that the ﬁgure for Kec Amarasi is mmﬂar to the provmc1a1 average and that -

the figures for the other two kecamalans are shghtly hlgher than thc provmcml average

Apart from c_ement and fabncs, the main proymcnal_ products’ for.domcsnc cons_umpﬂon o
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. domestic consumption are dominated by such agriculture products as coffee,

horses/oxen/water buffaloes, fish, green peas, copra and cashew nuts, etc.
Agriculture
With regard to- the main agricultural products, the items of which the production

volume of the three kecamatans in question is relatively high are paddy rice, maize and
sweet potatoes. As part of the local farming practice, shifting coltivation, i.e. slash-and-

‘burn farming, is conducted .in all three kecamatans in the Study Area. A farmer

generally cultivates a field.of 0.5-1.0 ha for upto 2 years before moving on to another
field. Normally, one shifting cultivation cycle involves 3-0 sites.

-Livestock Production

The production of beef cattle and chickens is very popular in the three kecamatans in

- which the Study Area is. located. The number of beef caitle raised in the Study Areais
- estimated 0 be approx1mately 23,000 heads (1993 data) ‘The resulting density of 69

heads/km® is more than double the average density. of 32 heads/kni® for the three
kecamatans. The froe grazing method has traditionally been popular in the Study Area
with some 80% of the cattle being raised usmg these method while the remaining 20%
are raised by non-free: grazmg methods. Whlle the number of cattle raised by ordinary

' farmmg households in mountamous areas in the Study Area is generally small, the
. number of households engaged in ]arge—scale operatioh increases in the lowland areas.

Land:Use Plan

According. to the Spatial Plan for Eost Nusa Tenggara Province, the Study Area is

. listed as one of the. 15 priority areas with emphasis placed on the construction and

-rehablhtatlon of irrigation facilities.and the control of soil erosion and landslides. The -
' comprehenswe development plan for the Study Area also emphasnses farming,
. -pla_ntatlon, st_o_ck rals_mg and tourism, efc. '

4. Forestry |

Ot';t_line' of Eorestry )

Forest zones in the Study Area cons1st of elther protectlon forests or limited production
forests and the total size of forest zones of 12 824 ha accounts for 38 6% of the Study

-X‘lii".__ B
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Area's total land area, excceding the corresponding figure for both East Nusa Tenggara
Province and Kab. Kupang. The real forest size in the Study Area, combining natural
forests secondary forests, bamboo forests, man-made forests and lowland forests, is
2,336 ha, a mere 7.0% of the total land area. ' :

Reforestation, Regreening and Industrial Afforestation

A total of 800 ha of land was pla.nted in the period between fiscal 1984 and fiscal 1993
in the Study Area but the results for approximately 70% of this land were poor, mainly
because of fire, drought, damage by animals and inferior seedlings, etc. Fires occur
every year at some of the planted sites of reforestation and régrcening projects,
hindering the progress of these projects. Nevertheless, official data on fire damage is
upavailable. The causes of fire are believed to be burning for grazihg-'and'slash-éndf
burn agriculture purposes and the throwing away of cigarettes. The planted species

were Acacia auriculiformis, Cassia siamia (johar), Celba per_;tandra (kapok); Tectona

_grandis (jati), Aleurites moluccana (kemiri) and Anacardium occidentale (jambu mente:

cashew), etc.' Industrial reforestation commenced in-East Nusa Tenggara Province in
fiscal 1987 by the State Forestry Corporation (Perum Perhutani) with the participation

of local inhabitants and some 18,000 ha were covered by fiscal 1993. The main species =

planted are teak, mahogany, johar, Prerocarpus indicus, Gmelina arborea, Eucalyptus

urophyllla, Enterolobium seclocarpum (Sengon butto) and sandalwood.

Social Forestry

Most of the forestry activities in the Study Area are conducted based on the cdﬁ_ccpt of
social forestry. It is, however, still premature to say that social forestry is firmly rooted

in the Study Area. As stock raising has important implications in the Study Area as a
local industry and also from the viewpoint of envxronmental conservahon ‘the urgent

development of the prdcu(:e of silvo-pasture is deemed necessary through grassland :
improvement and the creation of grazing forests. chardlcss of the type of forest to be
developed, the selection of appropriate species vis- a-vxs the subject site is essentlal to
ensure successful growth and to avoid adverse impacts on the local ecosystem In the
case of social forestry, the w1shcs of local mhabltants must be met. '

- xiv-



4.4

4.5

4.6

Forest Protection

(1) Diseases and Insect Damage

In mid-1986, East Nusa Tenggara Province experienced an onslaught by 'jumping
lice Heteropsylla cubana which caused extensive damage to lamtoro. By the end of
August, the estimate area of damage reached some 50% of the lamtoro planted area.
Several measures have been adopted in the fight against jumping lice, including the

trimming and burnirig of branches, both ground and aerial spraying of insecticide.
The attack by jumping lice had almost ceased by the end of 1992 and at present, the
introduction of a lamtoro varlety with a thh resistance to Jumpmg lice and mixed
planting with other fodder trees are in progress. '

(2) Fire Prevention Facilitics

The Dinas Kehutanan and Perum Perhutam m.:untam such fire prevention facilities as
firebreaks, ﬁro look-outs and fire extmgulshers etc.

Forest Roads

Thee is a one km-long forest road (3 m wide) in the Study Area which was rﬁanua]]y

constructed by the Dinas Kehutanan at a reforestation site_(lOO ha) at Desa Tesbatax_l in
the Oesao East Working Area in fiscal 1991.

Forest Products

' _-__Tirhber production in Kec. Kupang Tengah, .Kec Kupang Timur and Kec. Amarasi

.

cannot be said to be active at present. Moreover, there is httlc prospect of sandalwood
e productlon for some txmeto COmE. Mosthouseholds use firewood for cooking purposes
“and the species supplymg firewood mclude kcsamb:, acacia spp., lamtoro, jati and
: vanous palm trees. Some 75% of the respondents of the quesﬂonnzure survey currently
find it more difficult to collect wood compared to the situation several years ago. Many

local inhabitants pomt out that there is a construction timber supply shortage and that land

& .rchablhtatlon is neccssary to provide timber from nanona] forests to meet the local
- demand ' .

E.xte'r!'sfé!'—

s The mam extensxon acuvmcs currently practtocd are thc management of vdlage nursenes,

:_;_gu1danoe of nursery techmques thc superv;smn of and gu1dance -on reforestahon and

._..,xy.; '



regreening work and the promotion of understanding of the necessity for soil and water
resources conservation and related techniques among local inhabitants. '

5. Watershed ,Conservation

5.1

5.2

5.3

Hydrological Conditions

In terms of the monthly di_s.chargc of Oesao River, Jaﬁuafy is thé_ highest month,
followed by February and then March. The discharge from mid-March to December is
extremely low, indicating a long dry season. '

Water Resources and Water Utilisat'ion

(D Surface Water

Rivers in the Study Area are the main sources of irrigation water for- farm lands and
paddy fields. Desa Tunaba_un in the Study Area has 86 sites where rain water is

stored for domestic use. The competent authority in charge of irrigation at the

kabupaten level also constructs dam embung (small ponds)- for supplying local
inhabitants with drinking water (mam purpose), supply’ drmkmg water for animals
and water. for small domestic garden‘; The main purpose of damn pengendah (earth
check dams) is to control sediment loss while also supplying dnnkmg water for local
inhabitants as well as domestic animals.

(2) Groundwater

Many wells in the Study Area dry up in dry season. Another important groundwater

resource in the area is fountain water. It seldom dries up dufing the dry season,

"provides a source of the river's base flow and is used for domestic Watér' drinking
water for domesuc animals and irrigation water. In lhlS scnse foumam water | is one
of the most amportant water resources of the area. ’

Current conditions of Deg‘radation
In the case of open grassland, grassland with scattered trees and shrub and bush land,

the loss of vegetation cover due to over-grazing and burning i in the dry season lead to the
creation of bare land. In addition, strong rain reaching a maximum dally ramfall of 140

mm causes serious surface erosion, in turn leading to land degradatxon Landshdes '

mamly occur at steep slopes in the ‘upper reaches of chelo Rlver and Olio Rlver in the
westcm part of the Study Area. In general these mtes cons1st of” shale and marlstone
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Gully erosion is rare but is still observed at several sites in the Study Area, Bank erosion
is widely observed in the Study Area along Oebelo River, Olio River, Oesao River and
their tributaries, particularly in the Oebelo and Olio Watersheds.

5.4 Soil Loss

For the present Study, the method used to predlct the level of soil loss in the Study Area
is the measurement of the sedimentation volume at check dams, taking the availability of
related data and study period into consideration. The total volume of soil loss in the
Study Area is estimated by adding the soil loss due tc'gully erosion and river bank
erosion, both of which are separately estimated, to the soil loss due to surface erosion.
The soil loss by type of soil erosion, excluding the loss from landslide sites, and by
working area is shown in Table L.

Table 1 Average Soil Loss by Type of Soil Erosion and Working Area and Gross Soil Loss

Working ' . Avet’age Soil‘Loss‘(tonsa’t_:_a/year) ' Average Soil Loss | Gross Soil Loss

CAra Surface Erosion .Gull:y Erosion | BankErosion | (tonsha/year) (tons/year)
Oesao East 1253 - -l a2 12.7 135000
OesaoWest | = 3650 : | . - 11 | 376 362,000
Olio . 39.10 - 13 404 182,000
Ocbelo | 19.85 0.4 12 214 179,000

Total T R _ ' 858,000

5.5 Existing Soil and Water_ Conserva:tion. Facili_ties

The exlstmg soil and water conservatton facilities in the Study Area consist of earth
check dams ‘gabions and traditlonal terraces etc.

6. Basic FrameWork
6.1 _B_aésic,l?'rfi'néip_'_e#f

(1) Land Rehabtlttaﬂon Plan and Land Use _

1) It is necessaty to prepare a land rehab1]1tanon plan, designed to establish rational
S land use fo. prevent the further degradatton of -land and to promote local
development ' '



2)

2)

3)

4)

- 5)

6)

7)

In the preparation of the plan, land use improvement criteria from the viewpoint
of soil'and water conservation will be estal)liShed, taking the zoning for national
land conservation purposes, site classification to judge appropriate land use,
current conditions of land use and opinions of local farmers,. etc. into
consideration and the project will be based on these criteria. : |

Realistic soil loss control targets will be determined, taking their impacts on
agriculture and stock raising and likely project cost into oonsidera_tion.

Although the emphasis of soil loss control is - placed on: such vegetative

~ measures as afforestation, farmland improvement and grassland improvement,

civil - engineering measures will  also - be employed,  including = the
creation/rehabilitation of terraces, earth check dams and revetment works.

While the plan will actively promote reforestation, it will also encourage the
expansion of agroforestry and silvo-pasture, taking the charactensncs of Iocal
agriculture and stock raising into consideration. ' '

The seedlmgs requrred for the plan will be supplred by the state nursery '
(currently under construction). Some of the fruit tree and fodder tree seedlrngs
will be supplied by village nurseries.

The plan details wrll be in hne w1th the contents of the exrstmg spatlal plan for .
the Study Area. '

Local Development and Partrc:patron of Local Inhabltants

n

2)

3

4)

It is essential that the plan be unplemented with the active partrc1pat10n of local
inhabitants from the viewpoint of social forestry 1In this sense, the plan will not
only contribute to land rehablhtatlon but also to local development '

Incentives vis-a-vis local inhabitants. wrll be clearly presented In addition, the °
education and training of local inhabitants by extension workers will be actlvely' ‘
conducted to consolidate the local extensron work. For these purposes trammg
facilities and demonstratron plots wrll be established. ‘

The group actrvmes of local inhabitants will be actxvely encouraged by means of _
prornotlng the estabhshment of groups, training of leaders and partrcnpatlon of -

women, etc. Close harson wrth local NGOs should a]so be sought in thlS BT
© context. : - : -

The construction or reparr of local roads wrll be promoted to nnprove the v1llage .

1ntrastructure together with the dnllmg of wells for dnnkmg ‘water and._'_. e

- X\'lli -
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5)

infiltration wells and the creation of hédgcs, etc., all of which are intended to
conserve the village environment. '

In preparing the plan details, priofity will be given to those technologies which

are well established in the area and readlly accepted by local inhabitants. Efforts

will also be made to procure as much labour materials and equipment as
possible locally. '

Consideration of Environmental Impacts

D

@

2)

P

The local environmental conditions will be surveyed and possibl_e environmental
impacts will be forecast and evaluated.

The plan contents will favour environmental comservation and will also

contribute to the development of the local socioeconomy.

As part of the plan implementation process, monitoring will be conducted to

evaluate the plan w_ith' a view to modifying the contents for continual plan

implementation.

Cdnéoli_dation of Plan Implementation Syétem -

1)

2)

The plan 'i_mplcmentation systém will facilitate the participation of local

inhabitants” in . the project and smooth coordination between related
aclmimstratwe organlzatlons '

Apro_}ect management centre will be estabhshed in the Study Area to supervise

- the implementation, coordination and evaluation of the plan and to provide both
'tralnmg and guidance for local inhabitants.. '

For the convenience of plan 1mplementat10n the Study Area w111 be divided into
four working areas. The project period will be 10 years. '

6.2 Classification of Working Areas

63

The Study Area is divided into four workmg areas, i.¢. Oesao East QOesao West, Olio

_and chclo

‘Soil Lo'ss_. Control Target

_ For the present soil and water conservation plan, soil loss of 9.6 tons/hafyear is assumed
= as the target ceiling for the allowable soil loss. '

~ xix -



6.4 Zoning

6.5

6.6

The Indonesian Ministry of Forestry classifies national land into 4 zones, for the
preparation of watershed management plans using the three factors dffecting soil erosion,
i.e. slope gradient, soil type and rainfall intensity. Based on this official classﬁicatnon
the Study Area is also clasmﬁed inte 3 zones, i.e. protectlon zones, buffer zones,

cultivation zones.

Site Classification

Site classification based on the natural conditions has been conducted to establish the
critéria for appropriate land use.

Type I
Typell

Type 111

Type IV

Type V'

Type VI

Suitable for use as cultivation land, forest Jand or grasslahd

. “Suitable for use as either forest Iand or grassland but may ‘be used as

cultivation land dependmg on the location

Desuable use as either forest land or grassldnd ‘but its use as cultivation -

land may be feasible depending on the location -
Feasible as either forest land or grassland -
Feasible as forest land ..

Unsuitable for use as cultivation laxid, forest land or grassland

Land Use Criteria

The land use criteria given in Tabie 2 have been prepareﬂ_ Yased ‘on the zomng results,
81te classification results and current land use. '

— XX~



Table 2 Land Use Criteria

Zone Land Use Prior to Plan Implementation ' _ Site category Type
' 1 1l 1 1V v VI

Protection Zone [Mangtove Forests ' b - - . S .
Lowland Forests (except Mangrove Forests) - - - -
Open Grassland Fl F1 F1 Fl
Grasstand with Palm Trees o 'R | 2L R | R
Grassland with Trees other than Palm Trees F2 B2 F2 F2
Shrub Land ' F3 F3
Bamboo Groves . - - - -

Natural/Secondary Forests ' ' - - - - - -
Man-Made Forests - - - . - -
Paddy Fields ‘ - - - - - -
Dry Crop Fields - | Fi1 | Fl1 | Fi2 | FI2 § FI2 | FI2
Mixed Gardens (crown densrty < 70%) FI2 | FI2 | FI2 | FI2 4 FI2 | FI2
Mixed Gardens (crown density > 70%) - - - - - -

Others - - - - - -

Buffer Zone  |Mangrove Forests ' " - - - - - -
' Lowland Forests (except Mangrove Forests) S - - -
Open Grassland : J|GILZ GIL2Z) - F1 Fl
Grassiand with Palm Trees : GI,2 | GILL2 - 2 2
Grassland with Trees other than Palm Trees GH,2|(GI,2). - F2 F2 E2
ShrubLand o FI2 { F2 | FR | FI2 | F3
Bamboo Groves : _ = - - - -
Natural/Secondary Forests - - - - - -

- |Man-Made Forests -~ . - - - - -
Paddy Fields C - . - - - .
Dry Crop Fields A FIl | FI1 | Fl2 | FI2
Mixed Gardens (crown density < 70%} 1. .- - Fi2 | Fl2 | FI2 | FI2-
Mixed G_ardens {crown density > 70%) . - - - -l -
Others - _ - - - - -

- {Cultivation Zone |Mangrove Forests _ - - - - - -

R " |Lowland Forests (except Mangrove Forests} - - - - - -
iOpen Grassland. ~ : . GIl,2|GIL2| . GI2 | - F} F1
Grassland with Palm Trces . G2z - . 2 | B2
Grassland with Trees other than Palm Trees  [GI112|GI1,2| G2 - | F2 | F2
Shrub Land . R Fil FI1 FI2 | FI2 F3 F3
Bamboo Groves o . - - - - - .
Natural/Secondary Forests o - - . - -
"IMan-Made Forests R o7 - R S . ; .
Paddy Fields o . : - - - - A
Dry Crop Fields R - - - | FHl|UFIL | FH
Mixed.Gardens (crown dcnsny < 70%) c N - Fiz | FI2 | FI2
Mixed Gardens (crown densrty > 70%) ¥ - - - - - -
" |Others =+ _ , _ : - i i ) :

Notes F] (Reforestation Type 1) - v All-out reforestation
P2 (Reforestation Type2) . Intensivé planting
~ F3(Reforestation Type 3) .t Less intensive planting _
* Fil (Farmiand Imptovement Type 1) :”Crop cultjvation with the introduction of fruit and other trees
'FI2 (Farmland Improvement Type 2) - Mixed gardens. of fruit and other trees.
_GI1 (Grassland Improvement. Type 1) : Introduction of grazing grass and fodder trocs o
' GI2 (Grassland Improvemenl Type 2) : Establrshmont ot fodder treés
— Commuatron ot the exrstmg land use " -
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7.

7.1

1.2

Land Rehabilitation Plan
Forest Establishment Plan

Forest establishment work (reforestation) will be conducted at those sites with low land
productivity and also at those requiring special care from the viewpoint of soil
conservation in' such areas classified as open grassland, grassland with palm or other
trees and shrub land.

(1) Reforestation Type 1: All-out Reforestarion

Reforestation will be conducted over the entire area due to the importance and
urgency of the soil conservation of existing grassland which is classified as F1 in
Table 2. )

- (2) Reforestation Type 2: Intensive Plantmg

Reforestation using forest trees will be conducted for grassland with palm or other '
trees which is classified as F2 in Table 2. ' '

3) Reforestation Type 3: Less Intensive Planting

In the case of present shrub land which is classified as F3 in Tab_le_.'Z, less intensive
planting will be conducted to create firewood forests or fodder forests.

Farmland iImprovement Plan

Trees will be planted for existing dry crop fields, mixed gardens wlth a crown density
of less than 70% and shrub land to increase the ground coverage by trees so that the.
farming use of these land 1ypcs can be conducted with care bcmg taken in regard to sorl
conservatlon

(1) Farmland Improvement Type 1: Crop Cultivation w1th Frurt and Other Trees

'Ex1st1ng dry crop fields and shrub Jand whlch are classrﬁed as Farmland
Improvement Type 1 in Table 2 will be subject to the plantmg of fruxt and other
trees so that crop cultivation can be accompamed by fodder productlon : '

(2) Farmland Improvement Type 2; Mlxed Gardens of Fruit and Other Trees |

‘Trees, mainly fruit trees, wrll be planted at ex1stmg dry crop ﬂelds mixed gardens
with a crown densrty of less. than 70% and shrub land whrch are classified as FI2 in

Table 2 in order to create mlxed gardens w1th a tree crown dcnsrty of 70% or-
more. . ' '
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7.3

(3) Construction of Terraces

* Improvement of the existing traditional terraces is planned. If the introduction of
new terraces is found necessary, either improved terraces or teras gulud will be
constructed.

(4) Mulching and Contour Cropping

Mulching and contour cropping will be conducted at existing shrub land (gradient: 0-
8%) designated for FI1 or FI2 improvement work, at ex1stmg dry crop fields with a
gradient of 0-8% and at existing mixed gardens without terraces (some 20% of ihe
total mixed garden area).

) Vegetahve Barners

Vegetative batriers will be created at ex1stmg dry crop ficlds and shrub land with a
gradient of 8-25%.

Grassland |mprovement_ Plan
Grassland Improvement Type 1 Which combines the introduction of grazing grass and

the creation of fodder forests is planned for all Type I and Type II sites in cultivation
ZOnes on private land and in enclaves while Grassland Improvement Type 2 which aims

- atcreating fodder- forests is planned for that grassland without trees in cultivation zones.
In the case of state forest land, Grassland Improvement Type 2 is planned for all

grassland designated as Type I or Type I cultivation zones and grassland with palm or
other trees designated as a Type 11 cultivation zones in order to create fodder forests to
boost the local fodder productlon (see _Table 2). At those sites where Grassland
Improvement Type 1 is planned and where u’ngat10n is feasible, fodder fields of king
grass will be created as part of the demonstration plot ‘and at those sites in natural

_grassland watering’ places :are planed The seeds for grazing grass will also be

e _dlstrrbuted to those wﬂlmg to grow grazmg grass on paddy fields to allevrate the fodder

7.4

shortage

-Soil and Water. C'onServ_ation _'Plan

‘ -'-.77(1) Control of Sorl Loss Caused by Surface Eroslon

"3After lmplementatron of the Plan the land s1ze of grassland where grazmg and-
o bummg, WO major causes of surface erosron are frequently conducted will be
B reduced together w1th the shrub 1and used for shlftmg cultrvatlon In contrast the



1.5

(2)

3

)]

&)

(6

total land area of forests, terraced dry crop fields and mixed gardens will
substantially increase. The overall effect of these changes should be a considerable:
decline of the surface soil loss. . '

Stream Conservation Plan

The eroded soil flowing into streams will be depoéited at the existing and planned
earth check dams and small check dams in the Study Area to prevent its

~ sedimentation at intake weirs, reservoirs, riverbeds and coastal areas in the Study

Area which is the sub_]ect of soil and water conservatlon

Landslide Site Rehabilitation

Such activities as burning and grazing which control the invasion of vegetation
will be prohibited at landslide sites and in their vicinity in order to facilitate the
permanent spread of vegetation. If necessary, civil engmeenng ‘measures using
gabions will also be employed.

Gully Erosion Control

The planned measures to control gully erosion include bamboo gully. plugs, gabion
gully plugs, infiltration ditches and the planting of trees and grasses. - '

Bank Ero_sion Control

A revetment will be constructed at .those _banks where' lateral erosion due to

flowing river water: is particularly severe. Planting at river banks is planned to

stabilise the banks and to control soil discharge from nearby areas to river
channels. ' ' '

Environmental Cons_ervat'ion_ for Settie_ment Sites

In view of the importance of réducing_ 'soil loss from 'sc_ttlemen't.sitcs ‘and

- conserving the environment around settlements, several measures: will be

implemented with the cooperation of local inhabitants, including mﬁltratlon wells
wells for drinking water, plantmg of frult trecs and the creatxon of hedges etc

Seedling Pr_oduction Plan

The seedlmgs required for the Land Reliabilitation Plan w111 be supphcd by the nursery
under constructlon at Nevonaek in Kab. Kupang: as. part of the Central Nursery
Development Programme w1th assnstance by leand and by the vﬂlage nurseries to be
newly created in the Study Area s L
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_7.6 | Road and Forest Protection Plan

- (1) RoadPlan

1)

2)

Road Improvement Plan

Some sections of the existing roads in the Study Area have become sources of
soil loss and improvement of the surface by means of -asphalt paving or the

~laying of gravel is essential. Moreover, it may be necessary to review the

alignment.

New Road Construction

~ + The planned forest roads will serve for reforestation, regreening and forest

management purposés and an average total length of 300 m per 100 ha of the

“subject area has been decided. The total length of new forest roads is

calculated by multiplying the planned land area for the reforestation plan by
the above unit length. An increase of the public road density in areas with a
reiati_vely low density, ie. 4.9 m/ha in the Oesao West Working Area, 6.0
m/ha in the Olio Working Area and 7.8 m/ha in the Oebelo Working Area, is

- aimed at to’ ‘match the public road density of some 10 m/ha in the Oesao East
‘Working Area.

(2) Forest Protectmn Plan

“In order to deal with the largest task of forest protcctxon 1e. the preventnon and

' mltlgatJon of damage caused by forest fires, the introduction of several measures is

planned mcludmg firebreaks, fire momtormg and reporting system, fire- f}ghtlng

syqtem and 1mpr0ved awareness of local mhabltants

7.7 Exten’éion Plan

(1) Extension, Guidance and Coopéh.ltion'System.s.

-The mam componcnts of the extension actw:tles under the - Land Rehablhtatlon_ :

Plan are the training and extension work of the village, commumty and group

'-_'leadcrs and extension workers with a view fo developmg v1llagcs and. achieving

local soil and water conservation by means of reforestation, soc1ai forestry,

T agroforcstry and sﬂvo—pasture ‘etc. ‘In- addmon the - extension  facilities and

. equ:pment will be 1mproved
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1.9

(2) Creation of Demon_stration Plots -

Demonstration plots will be created and local farmers will be encouraged to
part1c1pate in the Plan by showing farmers actual examples of the beneficial effects
of such participation so that they can learn the various techniques and methods for
successful reforestation and soil conservation from the achievements at the
demonstration plots.

(3) Activities to Assist Local Inhabitants

Given the facts that most land in the Study Area is private land and that the
majority of local inhabitants rely on agriculture and/or stock raising as the main
source of income, the implementation of the Plan with the active understanding
and cooperation of the local inhabitants is essential. |

Management Plan

For the efﬁment management of the Plan's 1mplementat10n, an ofﬁce (centre) will be
established locally and educatlon/trammg facilities will be attached . to this office in
order to facilitate the extension programme under the Plan. The entire plan

1mplcmentanon period i is set at 10 years. |

Monitoring

As part of the Plan implementation process, it is desirable to conduct mdriitorihg to
assess the suitability of the components of the Plan and work progress and to identify
problems and remedial measures so that the Plan corhponenfs can be revised even at
the implementation- stage and so that the f'mdmgs can be used for other p]ans and
projects. ; ' '

7.10 Estimate of Plan Implementation Cost

8.

The total cost of the plan to be implemented is estimated to be Rp 35,000milli_oh. '

Initial Environmental Survey -

The initial environmental survey was conducted to check the enVi_ronmcntal_CQnditit)nS ofthe

Study Area to determine the natural, as well as socioeconomic, ch_virdn’m;entéli.i_s_sucs tobe

examined as part of the Land Rehabilitation Plan_.ﬁnd_ﬂlc' possible’envifonmental irnpacts of

the Plan's implementation have been predicted and evaluated. The evaluation results indi'c:até' -
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that the conservation targets in terms of the natural environment and socioeconomic

environment will be achieved.

9.

Transfer of Technology

The transfer of tcchndlogy was conducted by means of OJT during the field survey period
and training in Japan for those counterparts selected from among staff members of the Land
Rehabilitation and Soil Conservation Sub-Centre (Sub-Balai RLKT Benain Noelmina).

10.

ey

2

Proposals

The Land Rehabilitation Plan is judged appropriate from the technical and social points
of view. Accordingly, the implementation of the Plan without delay is desirable.

The establishment of close cooperation and coordination between the organizations
concerned is essential from the preparatory stage of planning and detailed design for the
smooth implementation of the Plan. The establishment of an appropriate implementation

. system is also highly desirable.

(3

@

(5)

To fully publicise the principles of the Plan's implementation adopted by the central,
provincial and kabupaten authorities, the participation of local inhabitants in the Plan's
implementation process from the preparatory stage should be secured with the provision
of clear incentives for local inhabitants, taking the.locai conditions into consideration.

Active monitoring with the participation of local inhabitants is proposed for such
subjects as soil loss, harvest changes and impacts on those people living in the Study

Area.

The highest p'riority.shou]d be given to the development of protection forests where
forests are encouraged to perform their functions to the highest 'standarrd and to protected

- ZOnes.

{6)

It is necessary to rapidly expand the scope of research and surveys on reforestation
techniques using local Species,_agroforestry and silvo-pasture techniques and the realities
of soil 'er_osion and hydrology, etc. for the future socioeconomic development of the

| Study Area.
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CHAPTER1 OUTLINE OF THE STUDY

-1 Background of the Study

The province of East Nusa Tenggara where the Study Area is located is situated in Eastern
Indonesia, reputedly the least developed region in the country. The Government of Indonesia,
which is fully aware of the situation, emphasises the importancé of the region's development
in its 5th 5-Year National Development Plan. Geographically speaking, East Nusa Tenggara
Province is ‘composed of the western half of Timor Island, Flores Tsland and Sumba Island,
etc. The province has a short rainy season and is a semi arid area with low land productivity.
Most of the local popxilation is cngaged in agricultural z_ictivitics which are often characterised
by such extensive farming as shifting cultivation and stock raising.

In this part of Indonesia, forests are di'minishing due to the excessive utilisation of this
resource and this is leading to land degradation. The resulting manifestation of such problems
as soil erosion and sedimentation as well as flooding in the lower reaches has led to general

concern in regard to the loss of the water conservation function of forests.

This situation has called for the preparation of a land rehabilitation plan, taking the lives of
local inhabitants into full consideraﬁon, for the Oesaoc Watershed in East Nusa Tenggara
Province as the rehabilitation of forest land and improvement of the living environment will
contribute to not only improvement of the welfare of local inhabitants but also the géneral
 development of the region. ' |

Under these circumstances, the ‘Government of Indonesia made a request to the Government
of I apan in December, 1992 for the provision of technical cooperation designéd to prepare the
said land rehabilitation plan. In response to this request, the Government of Japan dispatched
the Preparatory (Preliminary) Study Team to Indonesia in April, 1993, following by the
Scope of Work (S/W) Preparatory Study Team in September, 1993 to conclude the S/W.

12 Objectives of the Study

The objectives of th‘elS'm'dy‘arc_ to clarify the current conditions of land use and vegetation,
“efc. in sub-watersheds, which are characterised by large tracts of degraded land 'requiring
forest land conservation Work-, in the Oesac Watershed in the province of East Nusa Tenggara
- in Indonesia and to 'fonnulaté a'land rehabilitation plan (niaster plan) for the said semi-arid

" area.



-3 Study Area

Timor Island where the Study Area is located is said to have been formed by the uplift of
coral reefs as aresult of the orogenic movement of the Pacific Rim and Ioutcrops' of limestone
are observed in many places. The Study Area forms part of Kabupaten (Kab )] Kupang and is
divided into 3 Kecamatan, ie. Kecamatan (Kec.) Kupang Timur Kec. Amarasx and Kec.
Kupang Tengah. The Study Area covers the Oesao, Oebelo and Olio Sub-Watersheds
(hereinafter referred to as watersheds), the areas of which total 33,180 ha. The topography of
the region is dominated by gentle slopes from the watershed divide at EL. 500 600 m to the
coastline. More than 90% of the annual rainfall is recorded in the rainy scason between
November and April which is followed by a long, severe dry season from May to October
While some natural secoudary forests are observed around the watershed d1v1de ‘the
predominant forests are sparse, open forests such as bushwood (Belukar) and savannah {See
Fig. I-1 - Map of Study Area and Flg 1.2 - Locatlons of Kecamatans and Desas in Study '
Area.)

-4 Outline of the Study

‘The Study has been in progress for 3 years, from fiscal 1993 to fiscal 1995 and F:g I3
shows the flow of the Study-related work. The work conducted in each year is outiined
below. ' '

(1) Fiscal 1993 (Phase I First Term)
1) Work in Japan

() Preparation of 1mplementauon plan for entire Study

@ Preparatrons for local subcontracung in relation to preparatmn of topographlcal
maps and land use and vegetatlon maps, tracmg of soﬂ rnaps and survey on
local mhabltants -

@ Preparation of Inceptlon Report \
2) Workin Indonesia

(O Explanation of contents of Inception Report _' S _
® Gathering of information and data for nitial envrronmentdl survey

(® Preparations for local subcontractmg

3) Field investigation -



(2) Fiscal 1994 (Phase I Second Term)
| 1) Work in Japan
® Gathering and analysis of information and data
@ Preparation of draft contracts, as well as specifications, for local subcontracting -
2) Workin Indonesia |

Basic field surveys
Preparation of topographical maps.
Preparation of land use and vegetation maps

Preparation of soil maps.

©@® 00 0

Survey on local inhabitants

3) Further Work in Japan |

@ Preparauon of Progress Report

3) Fiscal 1994 (Phase 1)
1) Work in Indonesia

( Explanation of contents of Progress Report
- @  Full-scale field surveys

2) WorkinJapan
(D Preparation of Inrerim Report
(4) Fiscal 1995 (Phase _III)

1) Workin Indonesia

(@ Explanation of and discussions on Interim Report
"~ (@ Field verification . '

2) Work inJ apan
o Preparation of Draft Final Report
@ - Preparanon of papers for Transfer of Technology Semmar
3) Work in Indonesra e ' |
O] Explanatlon of Draft Final Report
@ Transfer of Technology Seminar
' 4) ‘Work i in Japan

OR Prepdration of Final Report
@ Preparanon of Land Rehabrlltanon Plan Map
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./ . Timior Island

East Nusa Tenggara Province

1. Bipolo

2. Nunkuruos

3. Pulukayu

4. Qesao

5. Oebelo, Qlio
6. Manikin

7. Oesapa Besar

Boundary of Oesao Watershed
Study Area

Boundary of Sub-Watersheds

Western Tip of Timor Isian

Fig. I-1 Map of Study Area . -« o
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Fiscal
yscal | Phase Work Content Report
Preparatory work in Japan: )
Phasel preparation of overali implementation phan fer the Study; preparation of a sub-contracting agreement ]
1993 [ First form (draft) for the production of topographical maps, elc.; preparation of IC/R
Term I
Gathering and analysis of information and dats; preparation of sub-contracting
agreement forms, efc,
Phase I
Second
Term
1994 ' l
Preparation of P/R Topographical ﬁ\
- Land use and Soil maps maps PR ~|
l vegelation maps —
Phase
I
Arrangement and analysis of
field survey findings;
preparalion of IT/R
Preparation of DF/R;
preparation of leciure paper for
transfer of technology seminar
1995
I )
EIN
Preparation of F/R; preparation 1, Land rehabilitation
of land rehabilitation ;I?a:l:mlp [t plan map R i
Nole

IC/R: Inception Report, P/R: Progress Report, I'T/R: Interim Report, DF/R:
: Work in Indonesia [ : Resules

l:i : Work in Japan

Draft Final Report, F/R: Final Report

Fig.1-3 Flow Chart of Study
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