IV-6 Forest Products

(1) Timber Production
1) General Conditions

The sawn timber production volumes for Kec. Kupang Tengah, Kec. Kupang Timur

and Kec. Amarast for the five year period between fiscal 1989 and fiscal 1993 are

given in Table IV-12. Kec. Amarasi produced the largest volume of sawn timber of

these three kecamatans and its total sawn timber production volume consisting of

various species increased from 28 m? in fiscal 1989 to 75 m? in fiscal 1993. In the

case of Kec. Kupang Timur, the increased volume of 32 m? in fiscal 1990 from 18

m? in fis_cal 1989 continuously dfoppe’c_l thereafter to 29 m? in fiscal 1992. In fiscal

1993, however, the production recovered to 75 m?. No sawn timber produciion was @
recorded for Kec. Kupang Tengah in this five year perlod As such, Umber _
production in these areas eannot be sald to be active.

Table IV-13 shows the production . volumes ﬁof sandalwood for these three
kecamatans. Sandalwood is, in fact, produced in Kec. ‘Kupang Timur and Kec.
Amarasi. The former's production volume increased from 3,000 kg in fiscal 1989 to
13,425 kg in fiscal 1992, dropping to zero in fiscal 1993, In Kec. Amarasi the
production volume has continuously declined from 7,298 kg i in fiscal 1989 to zero. in
fiscal 1993.

The number of surviving sandalwood trees in the three kecamatans is 6,472,
co’nSisting' of 1,418 mature trees and 5 054"you.ng"trees 2,303 trees are located in
state forests while 4,169 trees are located outside state forests Kec. Amarasi tOpb _
the league with 3,433 trees, followed by Kec. Kupang Timur (1,933 trees) and Kec
Kupang Tengah (1,106 trees) (Appendlx D- 5). Many trees ‘classified as mature trees
are, in fact, not very mature as the diameter of approx1mately 10 cm falls short of

the felling criterion of 25 cm. As a result there is Ilttle prospect of - renewed
production for some t:me to come. ) '
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Table IV-12 Sawn timber Production in Kec. Kupang Tengabh,
Kec. Kupang Timur and Kec. Amarasi

(Unit: m3)
Fiscal Year chamatan Total Yolume Teak Kayu Merah
Kupang Tengah . - .
1989 Kupang Timur .18 3 -
Amarasi 28 . 1 -
Kupang Tengah | - - -
1990 Kopang Timur | 32 - | 3 -
Amarasi 63 | - -
_ Kupang Tengah . A
1991 | Kupang Timur 30 | i -
| Amarasi . _ 68 . 3 _ -
Kupasrig Tengah - - _ -
1992 Kupang Timur 29 2 -
Amarasi = . . .52 . 5 -
. thang Tengéh - - -
1993 | Kupang Timur 36 | 5 2
| _Amarasi . _ 75 9 | . -

Source: Cabang Dinas Kehutanan Kupang

T_able Iv-13 ‘Sandalwood production in Kec. Kupang Tengah,
Kec. Kupang Timur and Kec. Amarasi '
(Unit: kg)

Kecamatain i 1989 1990 | 1991 1952 1993

_K_up_ahg'Tengah - - - ' - -

* { Kupang Timur | 3000 | 5420 | 10445 | 13425 | -

\Amarasi | 7298 | 6788 | 4690 | 109 | -

Source: Cabang Dinas Kehutanan Kupang



2) Firewood and Charcoal Wood

"I‘he

findings of the Local Inhabitants Survey on the questton of firewood and

charcoal wood are described below.

®

Most households use firewood for cooking purposes and the species sulﬁplying

firewood include kesambi, acacia spp., lamtoro, jati and various palm trees.

Firewood collection may be as often as daily (37% of the respondents) or every
2 days (27%). 50% of the respondents stated that they collect firewood from far
places: The reality of firewood collection (frequency per week, place and
distance) for each watershed is given in Table IV-14 (only the top answers are
included for the placc of collection and distance).

Some 75% of the respondents cun‘ently find it more difficult to collect wood
compared to the situation several years ago. The perceived causes of this
growing difficulty are burning, shifting cultivation and climatic conditions, all
of which degradate the forest and land conditions. A large majority (78%) of the

respondents believe that the ‘collection of wood will become more difficult in
the near future,

Table IV-14 Collection of Wood/Firewood

Area | Frequency/Week Dist_ancé Type of Popular Site
o 1-4Times |5 Times- Daily | Opinion | Average :
Ocbelo-Olio Watershed : ' ' o ' -
Upper Reaches 56% 44% Far | 2.8km | Private Land (92%)
: (711%) | Public Land (27%)
Middle Reaches 58% 42% | NoFat/Far | 2.1km | Private Land (90%)
- - (28%) | Public Land (46%)
Lower Reaches 39% 61% Far 2.2km | Private Land (64%)
' 53 Public Land (58%)
Oesao Watershed . : . _ O
Upper Reaches 76% 27% - Far 3.0 km" | Private Land (92%)
: (45%y | | StateForestLand (23%)
Middle Reaches 49% 52% Far 2.1km | Private Land (83%)
- (45%) -~ | Public Land (37%)
Lower Reaches 87% 1% ‘Far | 33km | Private Land (73%) ~

Notes

(49%) . " | Public Land (53%)

[}  Surveyed Persons ' ' _
Oebelo and Olio Watersheds: 48 for the upper reaches, 50 for the middle reaches and 118 for the lower .

reaches,

Oesao Watershed: 103 for the upper reaches, 86 for the middle reaches and 97 for the lower reac_hes.
2)  The percentages are calculated vis-a-vis the total number of those interviewed in each watershed.
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® Most of the respondents stated that the planting of trees may improve the
situation but show little commitment to the planting of trees except lamtoro.
This passive attitude can largely be explained by the lack of suitable planting
sites due to the facts that privately owned farmland which is used as the main
planting site lacks sufficient room for planting and that the species to be planted
on public land cannot be decided even though the collection of wood is
permitted.

@ The demand for firewood in the Study Area is estimated to be some 30,000
m’/year (approXimately 5 m'/year per houschold) unless the level of
dependence of wood as a fuel changes. Although this demand level is
sustainable if some 6,000 ha of shrub land and sparse forests of palm trecs, etc.
do not rapldly dlsappear the inhabitants of some areas expect that the firewood

collection. situation will become even more severe in the form of longer
distances, etc. Feasible measures 10 1rnprove the situation include the planting
of such fodder trees as lamtoro nearer homes, the use of shrub branches which

. have so far been ighored and the joint production of firewood in state forests. In
the case of the joint production of firewood, the Jending of chainsaws should be
considered in exceptional cases.

3) Demand for Housing (Construct;on) Timber

~ The average house mamtenance and reparr “cost of the 62 people answering the
relevant questlon in the Local Inhabitants Survey is 512,000 Rp. The work itself is
_ prcsumably conducted by the house owner with the assistance of relatives and
. _ ' others and the purchase of timber is believed to account for approximately 95% of
z the cost. (The remamder is probably used for the purchase of cement to construct the
foundatrons ) The. average cost of standard construction timber is 5,000 Rp/battan
_ (200 cm X 10 cm x 10 cm) and some 100 battans are required to construct a house.
. 'For the entire Study Area, an annual supply of some 3,000 m? of construction
“timber appears necessary As many people are appealmg for an adequate supply of
_ constructlon tnm‘oer the restoration of forests is essentlal to enable the jocal supply
of tlmber from state forests in the Study Area.

(2) N on-Tlmber Forest Products

_ The productlon volumes of non- tlmber forest products for the three kecamatans for the
: " 'ﬁve year pemod between - fiscal 1989 and ﬁscal 1993 show that neither Kec. Kupang
_ | :Tengah nor Kec. Kupang Timur: recorded any productron of such 1tems Kec. Amarast

:apparently produced tamannd kemm fruit and honey The productron of tamarind in



Kec. Amarasi of a record level of 12.5 tons in fiscal 1991 appeared rather unsteady as it
dropped to' zero in fiscal 1993. In contrast, the production volumes of kemiri fruit and
honey showed steady increases from 3 tons and 20 litres respectrvcly in fiscal 1989 to
12.4 tons and 80 litres respectrvely in fiscal 1993,

IV-7 Extension

)

(2

Extension Activities

The extension activities related to and. guidancelon reforestation, regreening, social
forestry and soil and water conservation in the Study ‘Area are conducted by 11 forestry
extension workers (3 in Kec. Kupang Timur, 5 in Kec. Amarasi and 3 in Kec. Kupang

“Tengah) who are assigned to either the local offices of the Benain Noelmina Sub RLKT

to conduct sojl and water conservation work or the local forestry offices of the Dinas
Kehutanan (Provincial Forestry Department) to conduct reforestation and regreening
work. ' o

As forestry extension work is often closely related to agricultural and stock raising
activities, the- forestry extension workers often work jointly with agricultural extension
workers (14 in the three kecarnatans) and stock raising'extension workers (18 in the three
kecamatans). ' |

The main extension activities currently practiced are the management of village

nurseries, guidance on nursery techniques, the supervision of and guidance on -
reforestation and regreening work and the promotion of technical understanding among-

local inhabitants. To be more precise, forestry extension workers are engaged in the
management of demonstration plots, the provision of concrete gurdance to promote
agroforestry and to create private forests and public relations activities to enlrghten the
public on the importance of forests, forestry and soil and water conservanon projects,
etc. In addition, they prov;de local inhabitants with assrstance to solve problems.
Forestry extension workers actas a link between the local commumty and the provmc1al

or kabupaten authorlties for the mtroductron of official pohues, new subsldy systems '

and new techmques etc. via local leaders. At the same time, they also actas a channel to
convey the oplmons of local communities, as well as leaders to the authoritles

Extension Activities and Local Inhabitants

Local inhabitants generally understand the 1mportance of forests and show much interest

in the plantmg of trees. In areas with much gravel and shallow sorl peopie strongly feel_

the need for so1l and water conservation and therefore many partrcrpate in government—
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run demonstration plots and/or reforestation projects for the purpose of leamning forestry
techniques. Presumably because of both financial and time limitations, many of them
stop short of planting trees themselves or are satisfied with the use of elementary
techniques. In general, local inhabitants are afraid of taking risks and tend to have a
passive attitude towards new ideas. Group leaders are believed to be quite influential in
guiding local inhabitants in a particular direction. It is, therefore, desirable to emphasise
extension work and training aimed at thesé leaders.

Group Activities

The most popular type of group activity in the Study Area is apparently l’CllglOUS -based,

" followed by village meetings, family education and family planning. Production- related

groups or those based on a Jocal initiative include farmers' groups, KUDs (agricultural
cooperatives) and weaving groups. In some cases, the same group is engaged in several
different activities. Joint cultivation by group members to help repair a church and the

" creation of a mutual financing group (arisan) by a weaving group are cases in point.

Activities related to forest products, such as group planting, often originate from other
activities. There are examples of joint engagement by the same groups in water
management and farming in the ‘upper reaches, particularly in the Ocbelo Watershed. In
other areas, people generally participate in "gotong royong" (a traditional system of
mutual assmtance) and these goton royong groups appear {o organise planting as part of

therr actlvmes

'Although a clear cut distinétion is difficult to estabhsh certain group productlon

activities can be roughly associated with certain fam1ly members. To be more precise,

 the partrmpatlon rate of husbands is high in the case of farmers' groups activities while

the participation rate of wives is high in the case of weaving (tenun ikat) and other
domestlc hfe—related actwmes Asthe partrcipatlon of women is essential to vitalise and
ensure the long life of any group act1v1ty it is hoped that they will join in production-
related group activities.

The size of a_ farmers' gro_up'appears to be an.average.of some 20 members in the Oesao
Watershed although the existence of farmers' groups with a membership of several
hundred is mdlcated in the middle and lower reaches of the Ocbelo Watershed. The size

‘ofa  mutual ﬁnancmg group (artlsan) or. weavmg group (tenun ikat) i is approx1mately 10 -

20 members

In regard to the motrvatlon for joining a group, many people state the necesslty to share a

'-r__common understandmg wrth other members and to enjoy the beneﬁts of more

'econonn(,al and faster ]omt work In short the farmers appear to: make a spontaneous
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decision to participate in various activities rather than being motivated by such direct
external benefiis as government assistance and subsidies. As the final decisions on group
activities are made by the majority or by unanimous agreement, the decision-making
process appears to be in the hands of the members rather than the leaders. Some 50% of
the respondents are of the opinion that group activities are well managed and
coordinated. Some of the respondents replied negatively with a shortage of funds being
the most frequently given reason.

Education and Training

As described earlier, the education and training of local inhabitants are conducted
through extension activities in the form of on-site cxplanatory project meetings and
village meetings, etc. More advanced and comprehensive education and training are
systematically conducted at special training facilities.

The Kupang Forestry Training Centre located in Kupang acts as a forestry education and
training facility for East Nusa Tinggara Provinee and 2 other provinces lying to the east
of West Nusa Tinggara P_rovincé. It not only trains senior staff members but also
provides 20 different education and training courses (in fiscal 1993) for extension
workers and local inhabiiants, particularly leaders. Of r'thcse training ccufses, those
relating to reforestation, etc. are listed below. '

(D Nursery and Reforestation Techniques (for forestry -staff members, such. as
extension workers; 35 provincial staff members on the course) _

@ Agroforestry Techniques (as above; 14 provincial staff members on the course)

(® Forest Survey, Geographical Survey and Drawmg (as abovc 23 pr0v1nc1a1 staff
members on the course)

@ Nursery practices for Industrial Rcforestatlon (HTD) (for local mhabltants 25 people o

on the course) 7
® Forest Conservation {as above; 31 people on the course)

® 'Planting Techniques (as above; 26 people on the éoursc)

One of the important objectives of education and fraining is to give the traineesthe
ability to accurately teach what ‘they have learnt to others who have not received the
same education and training Some 200 local inhabitants recéivc education and training
every year and the number is appr0x1mately 90 for 12 kabupatens in East Nusa Tenggara
Province. The training perlod is rather short - 10 days) and attendance is arranged via
an extension worker under the control of the Centre The cost of educauon and trammg

~ is fully met by the central govemment
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CHAPTERV WATERSHED CONSERVATION

V-1 Hydrological Conditions

The discharge of Oesao River in the Study Area is observed in scveral locations by the .
Proyek Pengembangan Data Sumber Air-NTT, Kanwil PU. Table V-1 shows the flow regime
of Oesao River based on 1993 data of the Fatuteta Station. The specific discharge means the
mean discharge per unit area in a watershed and is used to compare the discharge volumes of
different watersheds with different land areas. The low figure recorded for Oesao River
indicates arelatively large watershed area and a low mean discharge.- Attention must be paid
to the fact that the value of specific discharge can be affected by the state of land cover and
other factors. The hydrograph for the Fatuteta Station is shown in Fig. V-1.

Table V-1 Flow Regime Characteristics of Oesao River -

Upstream Specific | . Max | Q.Min | Q.Meas | Annual
~ Catchment Discharge Discharge

Obser_\.ralion Station . .
' -~ Arca (km?) | (Ufsecikm?) | (m¥fsec) | (mfsec) | (msec) | (x10fm?)

Fatuteta (Automatic Water
Level Recorder) '

“Source: Formulated using 1993 data provided by Proyek Pengenbangan Data Sumber Air-NTT, Kanwil PU

137.5 2.88 25.1 000 | 040 |. 125

Discharge

o (mflscc) w bk

| Fig. V-1 Hydrogfaph“of Oesao River (Fatuteta Station: 1993)
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In terms of the monthly discharge, January is the highest month, followed'by February and
then March. The discharge from mid-March to December is extremely low, indicating the
long dry season. The high discharge recorded in June, 1993 was caused by torrenﬂal rain
from the 15th to the 18th of the same month and should not be regarded as the normal state of
river flow in the Study Area.

As the discharge is not observed at either Oebelo River or Olio River, the minimum flow was
measured by the Study Team in November, 1994, The measured values were 0.04 m*/sec for
Oebelo River (some 500 m upstream of the Noelbaki intake weir) and 0.002 m’/sec for Olio
River at Bihonis in Desa Kotabes. '

V-2 Water Resources and Water Utilisation

(1) Surface Water
1) River Water

Rivers in the Study Area are the main sources of irrigation water for farm lands and

paddy fields. The competént provincial and kabupaten authorities in charge of
irrigation have constructed a total of 9 (including those which are of a temporary

nature) intake weirs in the Qesao Watershéd and one each in the Oebelo Watershed

and Olio Watershed. The 1mgdnon areas supported by these 11 .intake weirs whxch

are located on flat land in the lower reaches are shown in Table V 2.

Table V-2 Irrigation Areas Supported by Intake Weirs in Study Area and its Vicinity -

Watershed | No. of Intake Weirs | Irrigation Area (ha) .
Technical Irrigation | Semi-Technical Irrigation | Traditional Irrigation
Oesao . 9 - 1,458 -
Olio 1 - . m
Oebeto 1 - 285 -

Note: Technical Irrigation

Traditional Irrigation
Sources: Sub-Dinas Pengairan, PUNTT, 1994 and Pengairan PU Kabupaten Kupang, 1994 -

2)

Rain Water

Desa Tunbaun in the Study Area has 86 sites where rain water is stored for domestic

: water distribution is measured and controlled
Semi-Technical Irrigation :

no measurement or control of the water distribution is conducted,

.. direct use of river water (excluding paddy ﬁc]ds-u'sing' rain water)

use. These facilities have been constructed by a NGO since 1989 Rain water fallmg

on the tin roof of a house during the ramy season is dlrected oa concrete water tank
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(maximum storage capacity of 6.5 m’) for its domestic use in the dry season
together with well water. '

3) Small Ponds (Dam Embung) and Earth Check Dams (Dam Pengendali)

The competeht authority in charge of irrigation at the kabupaten level constructs
embung for supplying local inhabitants with drinking water (main purpose), supply
drinking water for animals and water for small domestic gardens. In the Study Area,
" one embung has been constructed in Desa Babau in F/Y 1990/1991 to supply water
for 246 households (5 - -6 members/household). A dam site is vsually selected in an
area of clayey soil because of its relatlvely low permeability level and mechanical
compaction work is conducted to further consolidate the dam body as well as the
bottom of the reservoir. 'The water stored by the embung in November, 1994 (the

month in which the lowest level of water storage is usually recorded) was estimated
at the 51% level of the full capacity. “The Study on the Embung Development
Project in East Nusa Tenggara and West Nusa Tenggara in The Republic of
Indonesia” by JICAis in progress and embungs Oeltua and Bimoku under the study
are located outside but close to the western border of the Study Area.

The main pdr_posc of dam pengénda_ii_ is to control sediment Joss while also
Sdpplying dr'mkirig watér for local inhabitants as well as domestic animals. The
construction of dam pengendah is planned by the Sub-Balai RLKT and the actual
construcnon is conducted by the kabupaten authority. These dams are manually
constructed and no- mechamcal compacnon is conducted. Dam pengendah are
observed at 13 31tes in the Study Area. When visited durmg the dry season, 9 were
found to have dried up due to the high evaporauon and seepage The specifications

and other details of _embung and dam pengendah are given in Appcndlx E-1, E-2.

2 Grodndwater_ '
1) Wells

Wells in thc Study Area are clasmﬁed as shallow wells and deep wells with a depth
~of 20m comprlsmg the d1v1dmg lme Shall ow wells are mainly jomtly dug by local
: mhabxtants and are used to prov1dc water for domestlc purposes as well as for small
' domeshc gardens in some cases. In gcneral one shdliow well is shared by 6 - 15
_ houscholds (5 6 famﬂy members each) The actual well depth con51derably varies.
| ---:Accordmg to the survey conductzd in Augu%t 1994 on 7 wells, the well depth
| ranged from 6-20m. The local mhabltants testlﬁed that the water table drops by l-
- 2m towards the end of: the dry season. -
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Deep wells are constructed under  the Groundwater _f)e‘velopment Project
implemented by an organization attached to the Ministry of Public Works. Most
deep wells in the Study Area are found on flat land in the northern part. According
to information provided by the provincial government, boring to a depth of 30 - 80
m was conducted at 20 sites in 6 desas (Noelbaki, Oebelo, Merdeka, Babau, Qesao
and Tuapukan) from 1983 to 1991. Three sites produce salty water while 4 sites

produce nothing or very little water. The flow rate at the remaining. 13 sites ranges-

from a minimum of 0.2 fitres/sec to a maximum of 41 litres/sec. The water is used
for domestic and irrigation purposes.- Provincial government data puts the irrigated
area using water from decp wells in the Study Area at approximately 90 ha in 1994.
Moreover, wells were cons_tru_cted at 13 villages on the Qeaao Plain, including at 5
villages in the Study Area, between 1992 and 1994 under the OECF's Small-Scale
Irrigation Project to supply irrigation water for 600 ha of farmland.

Fountain Water and Ponds Created by Seepage River Water

Fountain water seldom dries up during the dry season, provides a source of the
river's baseflow and is used for domestic water, drinking water for domestic animals

and irrigation water. In this sense, fountain water is one of the most important water .

resources in the Study Area. For example, orgamzatlons related to the Muustry of
Public Works and NGOs supply fountain water for domestic use and small domestic
gardens via pipes using the gravity method. At Desa Oenom the M1mstry has been
supplymg fountam water since 1989 to 3 dusuns out of 6 for domestic use Solar

cells are used to generate electricity to supply the ‘water through plpes In those -

vﬂlage% where no water pipelines have been laid, the vﬂlagers are seen carrymg the
water from fountains in buckets. The observation results on the ﬂ_ow rate of fountain
water by the Field Survey Team at 7 sites in November and December, 1994 show a
large gap of between less than 1 litre/sec and 15 litres/sec depending on the actual
fountain size. ' | o o

In the dry season, fountain water in the upper reaches flows into ariver to form the.

baseflow, infiltrates the ground through the riverbed with htgh permeabzhty to form

- the sub- surface flow and frequently springs out several hundred meters downstream

to create small ponds Many such small ponds are found m the lower reaches of
Oebelo River and Olio River. At several sites of alluv1a1 deposns in ‘the lower

reaches of Obelo River, local mhabltants pump the water from the ‘small ponds for .
irri gatxon purposes. Accordmg to the qurvey on these ponds conducted at the end of - _
the dry season (8 sites, November and December 1994), the stored water volume '
ranges from a low of 17 m’ to a high of 644 m’® with an average of 140 m®, '
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V-3 Current Conditions of Degradation

(1) Hillside Degradation

1)

Surface Erosion

In the case of open 'grassland, grassland with scattered trees and shrub and bush

1and; the loss of vegetation cover due to over-grazing and burning in the dry season

lead to the creation of bare land in many places. With the commencement of the
rainy season, under-storey vegetation begins to emerge to rebabilitate the land cover
to a ceriain extent. However, strong rains in the area (reaching a maximum daily

rainfall of 140 mm) can cause serious surface erosion, particularly at slopes.

'Grazing on steep slopes tends to create permanent animal paths and the surface soil

of these paths is compacted and in some cases soil structure is destroyed. Small
collapses tend to occur on the slopes at these sites, from which surface erosion and
rill erosion start. At Dusun Oesu. in Desa Tuapukan and Oeteum in Desa Noenbes,
such mini landslides have occurred at slopes with a gradient of 25% or more. The
scale of these mini landslides varies from 6 cm to 160 ¢m in width and from 30 cm
to 230 cm in length.- |

N The traditional fa.rmmg system ¢ called the Amarasi Agroforestry System with the

plantmg of lamtoro spp. is often observed at mixed gardens and dry crop fields,

_'From October to November, lamtoro and other trees and plants are cut down and
~ burning is conducted as land preparatlon for farmmg Such crops as malze and

cassava are then planted in 11nes (with a gap of some 50 cm between the lines) just
before the begmnmg of the rarny season. The crops are harvested in March or April
and, in the meantime, lamtoro etc. is removed two or three times. At land where
agroforestry is conducted, especially at steep slopes, surface erosion is likely to be

" caused by strong rain in the rainy season which lasts until March or April. The

>

gradlent of such areas, as measured in 5 locatrons in-the Study Area, ranged from

15 to 30% (Appendrx E-3).

Landshdes

| Landslldes mamly occur at steep slopes in the upper reaches of Oebelo River and
' Oho Rrver in the westem part of the Study Area In general these sues consist of
shale and marlstone Some of the landslides are- approx:mately 10 years old and

revival of the vegetatron can sometimes be observed Fwe fmrly large landslide sites
were selected for the survey and the results are given in Appendix E-4. According
to local mhabrtants the. landslides in questron caused damage to domestic animals,
pamcularly to cattle and horses on lhe grazmg land

ST
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(3)

smalfl ponds in the river channel 1s mamly brown, Accordlng to local inhabitants, ‘the

3) Gully Erosion

Gully erosion is observed at several sites in the Study Area, Hdwever, the site with a
significant gully erosion is located in Naben of Desa Oelpuah where the farming of
some 70 ha of land in the upper section of the area has been rendered: impossible
due to the severity of such erosion. At.the same time, gully erosion is also
threatening some 120 ha of rain fed paddy fields and the foad passing through Desa
Oelpuah, necessitating the introduction of soil conservation measures. The current
conditions of this gully erosion are given in Appendix E-35.

B_ank Erosion

Bank erosion is widely observed in the Study: Area along Oebelo River, Olio River,
Oesao River and their tributaries. The distribution of the bank . erosion sites was
confirmed by aerial photograph mtcrpretatmn (photo  scale: 1/25 L000) and field
reconnaissance survey and the sites were divided into two groups, i.e. those with such
conservation objects as mixed gardens, paddy fields and roads, etc. requiring direct
protection in the vicinity and those with no-direct conservation objects in the vicinity.
The length of bank erosion at each site was estimated on the to'pogr_aphiéal map (scale:

1/10,000) and the findings are given in Appendix E-6. The tota._l'léngth of bank erosion’

sites on both banks accounts for 37% of the total length of the main chamiel -and its

trlbuta.nes for Oebelo River, 28% for Olio River and 22% for Oesao River. Bank erosion -

is generally said to be affected by the state of vcgetatlon in the watershcd particularly
vegetation along the river course, and the degrce of torrent devastatlon The low level of
bank erosion of Oesao River appears to vindicate this general theory as the main channel

" and tributaries are lined with richer vegetation which is rebponsmle for the lesser torrent

devastatlon than Oebelo River and Oho Rlver

Stream Erosion’

The state of erosion was survcyed for the three main rivers and thelr tnbutanes and the
findings are given in Appendix E-7. In general few deposits of unstable sediment are
observed. In contrast, bank erosion is rather noticeable in the. Oebelo  and Olio
Watersheds, The water forrmng the baseflow is mamly transparent but the water formmg

storm ﬂow during the ramy season is mamly muddy, presumably the result of soil
erosion duc to strong rain. '
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V-4 Soil Loss

(1) Soil Loss Measurement and Prediction Methods

@

Several methods have been suggested to estimate the volume of soil Joss due to surface
erosion in a watershed. It is necessary to select the most appropriate method based on the

study objectives, data accuracy, related data availability, survey cost and survey period,

etc. For the present Study, the method used is prediction of the soil loss in the Study
Area by mainly measuring the sedimentation volume at check dams, taking -the
availability of related data and study period into consideration (Appendix E-8).

In fact, while the erosion Pins and Nails and Washers Method was used to measure and
predict the soil loss, gathering of sufficiently reliable data was difficult due to the short
survey period. The total volume of soil loss in the Study Area is, therefore, estimated by
adding the soil loss due to gully erosion and river bank erosion, both of which are

 separately estimated, to the soil Joss due to surface erosion.

Sedimentntion at Check Dams .

The sediment resulting from soil erosion at hillsides in a watershed is partially deposited
around such obstructlons as stones and plants on the slopeq and at sites of changing
gradlent while the rest is deposited in a river or dam reservoir (if there is a dam). In
short, the amount of soil loss is the total sediment deposited on slopes and sediment
deposited in a river ‘or dam reservoir, etc. The ratio of sedtment d1scharged to and
deposited in a river or darn reservoir is calculated in the form of the sediment dellvery
ratio (SDR) which is said to be determined by such factors as the catchment basm area,

. the state of vegetatton etc. in the watershed.

The folloWing table gives the SDR calculation result for the four working areas in the

- Study Area based on the following formula (FAO Conservation Guide: Guidelines for
‘Watershed Management, 1977, pages 53 -79).

| _ _Where, A land,at_ea_ (kmz) :

* The exponent in the formula to calculate the SDR based on the catchment area size. In
general the value is-between -0.15 and -0.35, but that values cluster strongly around
-0.20 over a wide range of watershed size.
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Working Area Land Area (km?) SDR (%) -

Oesao East 106.60 14.15
Oesao West 9632 ' 14.44
Olio 4512 o 16.80
Oebelo 83.76 o 14.85

The ratio of eroded soil on a slope (ESS) is glven by subtractmg the SDR from the total
soil loss (1009%).

ESS (%) = lOO% - SDR (%)

In order to estimate the actual soil loss in the Study Area, the deposited sediment was
measured at 11 of the existing dam Pengendali from among the 13 dam Pengénd_al_i and
one embung. Using the average sedimentation depth and the sc_dirhentation area size at
each check dam site located in the four working areas, the sedimentation volume was
calculated. The sedimentation volume of the check dams-in each Wo_rking area was.
considered to represent the SDR ratio for that working area (classification of the Study.
Area into Working Areas is mentioned in Table VI-2 of Chapter VI). Based on the |
sedimentation volume for each check dam reservoir, the annual mean sedlmentatlon
volume of each dam and the annual ‘sedimentation volume per ha were calculated The
volume of the remammg eroded soil on a slope was calculated by multiplying the
sedimentation volume of each dam by the value of the ESS for the wbrking .a'rea in
which the dam in quesuon is located and dmdmg the multlphcanon result by the SDR
value for the same working area, :

Soil Loss by Working Area
1) Soil Loss by Surface Erosmn

Using the sedimentation volumes for the check dams and slopes in the catchment
area (as given in Appendix E-9), the annual soil loss by check dam as well as by per
ha in each of the working arcas was calculated as shown in Table V-3. It was
assumed that the average annual soil loss per ha in each working area would be
obtained by dividing the total volume of soil loss in a given working area by the
" number of check dams in'the same working area. The results are given in Table V-4,
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Table V-3 Soil Loss Caused by Surface Erosion by Check Dam and Working Area

Working Area | Chec Dam No. | Reseol oottt | omaayonr) | (onsayean
1 1.0 - 6.1 ‘ 7.1
| 2 2.2 . 133 15.5
Oesao East 3 35 | 21.2 24.7
4 0.4 2.4 23
Total 71 43.0 50.1
| 5 50 | 296 34.6
Ocsao West 6 - 8.1 - 48.0 56.1
9 27 16.0 18.7
Total | . 158 93.6 1094
11 8.1 40.1 48.2
Olio | 12 50 25.0 30.0
Total 13.1 , 65.1 782
_ 13 28 16.0 18.3
Ocbelo 14 S I 178 20.9
| - Total 59 338 39.7

Table V-4 Average Soil Loss from Surface Erosion by Working Area

: . ' . - | ‘Annual Seil Loss | Average Soil Loss -
Work No.of C D
| | orking Area ? of hg.ck ams | (tons/halyear) (tons/halycar)
ﬂfg” | Oesao East -4 50.1 oo 1253
Oesao West . - 3 1094 . 3650
Olio 2. 782 | - 3900
Oebelo 2 397 . 19.85

2) Sml Loss by Gully Erosxon

L As already described, ma_;or gully erosion is tak;mg placc at Naben in Desa Oelpuah

in’ the Oebelo Workmg Area. The volume of sediment loss- is estimated to be

| 123, 000 m’ and gully eroswn is act.wa at some 70% of the total length According to

- Jocal 1nhab1tants this gully erosmn was first noticed in the mid-1960's. Assuming

that the - gully erosion in question has been continuing for 30 years, the annual

_sedlment loss is 2,870 m’® (3,329 tons) which means that the annual sediment loss
per ha in the Oebelo Workmg Areali is 0. 4 tons.
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3) Soil Loss by Bank Erosion

Bank erosion is widely occurring in the Study Area along Oebelo River, Olio River,

Qesao River and their tributaries. Based on the field sufvey findings, it is assumed

that in one year bank erosion is taking place along some 20% of the entire length of

the bank erosion sites. The average height and depth of the bank erosion are -
estimated at 2.5 m and 1.0 m respectively. Table V-5 shows the annual soil loss per

ha due to bank erosion in each working area.

Table V-5 Soil Loss by Bank Erosion in Each Working Area

Working Soil Loss Annual Soil Loss | - Annual Average Soil Loss
Area (m*) (tons) (tons/year) in Each Working Area (tons/ha/year)
Oesao East 7,500 8,700 - 1,740 . 0.2
Oesao West 43,750 | 50,750 10,150 : 1.1
Olio 26,250 | 30,450 6,090 1.3
Oebelo 42,000 | 48,720 | 9,744 12

Note: (D The weight of the soil loss (tons) is obtained by multiplying the volume(m3) by bulkdensxly
of 1.16 for alluviat soil. _ _
(&) For river bank erosion lIength refer to Appendix E-6.

4) Gross Soil Loss by Working Area

The gross soil loss is. the sum of all types of soil loss occﬁrring in a watershed. Soil
loss in the Study Area is caused by surface erosion, landslides, gully erosion and

bank erosion. It is difficult to estimate the annual soil loss at former landslide sites
as many sites have been invaded by vegetation in the post-tandslide years with the
result of a certain amount of land stabilisation and also because the time of landslide
occurrence is not clear at some sites. Table V- 6 shows the soil loss by type of soil

erosion and watershed in the Study Area. Based on average soil loss: data, thc |

situation appears particularly serious in the Olio and Oesao West Worki ng Areas,
presumably because of the vegetation (forest and ~others) conditions and

topographical conditions in the Study Area. In the case of the Oesao E"a'StEWOrking '
Area where the soil loss is relaﬂvely low the forest ratio and ratio- of steep slopes |
(25° or more) are approximately- 14% and 25% rcspecﬂvely ‘The average of -

corresponding figures for the Oesao West Workmg Arca and 0110 Workmg Area
with much soil erosion are around 2% and 36%.

82



Table V-6 Average Soil Loss by Type of Soil Erosion and Working Area
and Gross Soil Loss

Working Average Soil Loss (tons/ha/year) Average Soil Loss | Gross Soil Loss
Area Surface Erosion | Gully Erosion | Bank Erosion (tonsfha/year) (tons/year)
Ocsao Bast 12.53 - 02 127 135,000
Oesao West 36.50 L 11 37.6 362,000
otie 39.10 . 13 404 182,000
Oebelo 1985 04 12 214 179,000
 Toal - : . . . 858,000

V-5 Existin.g'Soil 'and_Water Conservation Facilities

¢)) Earth Check Dams (Dam Pengendah)

As part of the Regreenmg Programme, earth chcck dams are mainly constructed to
control sedimentation. The purposes of check dams also include the supply of drinking
water for local inhabitants and domestic animals and 'diffusion of the practice of soil and
- water conservation‘among the local community. A check dam construction project is
' p]anned by the Sub-Balai RLKT and the check dam is manually constructed by the
'competcnt office of the kabupaten. There are a total of 13 check dam sites in the Study
| Area (Appendu; E-1). The Sub-Balai- RLKT and Cabang RLKT adopt the following
1mplementanon criteria for an earth check dam (dam pcngendah)

- The sub]ect earth check dam should be constructed on pmvate land outside a state
forest (diluar kawasan hutan). - '

- Apphcauon for the construciion of an earth check dam should be made by local '

mhab1tants via an exténsion worker

. - The earth check dam should be constructed by local inhabitants based on the'
SWAKELOLA (self-management or commumty conslructlon of pubhc bu1ldmgs)
method '

- The subject earth check dam site must have a high level of soil erosion.
-+ The soil type of the proposed check dam site should be clay..

- The maxunum and minimum catchment areas of the subject earth check dam shail
.be 250 ha and 150 ha respect:lvcly while the maximum area of the reservoir shall be
2.5 ha The earth check dam hclght shall be between 6mand 8 m. .
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After its construction, the kabupaten ailthorities hand the check dam over to the village
authorities and the villagers are subsequently responsible for the management and
maintenance of the dam. '

Gabions

A gabion is a wire mesh basket filled with stones and is used to control bank erosion,
riverbed erosion and flooding. In the Study Area and its vicinity, typical examples of

gabions are found both downstream and upstream of the Oebelo Bridge on the state road

which are used to prevent bank erosion and riverbed erosion and along the left bank of
Manikin River at Desa Tartus (located near the western boundary of the Study Area)
which are used for flood control. The latter boast an approximate height and length of 8
mand 100 m respectively. Gabions are also found along Oebelo River, Oesao River and
their tributaries. All these gabrons were constructed by the Ministry of Public Works-

related organizations and are generally in good condition even though the repair of

broken mesh is required at some sites.

Traditional Terracing System

Traditional terraces in the ‘Study Area are often observed with mixed gardens around -

houses, partlcularly in Kec. Amarasi. These are basrcally constructed by family labour
with no s:gmﬁcant investment and appear to be suited to the local condmons to control

soil erosion. The traditional terraces can be classrﬁed into two types in regard to their .

effectiveness in preventmg sorl erosion.

- The structure of the Type A tradmonal terrace is rather simple.. Stones are lald in smgle

to triple file to a height of 35 - 50 cm above the ground and a width of 30 - 40 em along
the contour lines to create a 3 - 7 m wide terrace. (The actual terrace width vanes

depending on the gradient). Turi, Lamtoro spp fru1t trees and other trees are planted on

the terrace at regular intervals with maize, cassava, beans and vegetables etc. planted
between the trees immediately before the. start of the rainy season. The pldntmg of grass

~and lamtoro, etc. immediately above or below the stone lines is seldom observed in the

case of this type of terrace. Due to the relatively wide space between the” stones laid

along the contour lines, there is 3 likelihood of sbil_"and/or water _ﬂowmg'out between

these stones at the time of heavy rain, even to the point of breaking the stone Wal_lr '

In the case of the Type B traditional terrace, while the ste'n:e' line height, terrace width -
‘and crops grown on the ferrace, etc. are practically the same as those of a Type A terrace,

it differs in that thick, parallel double lines of stones and gravel are cons'tn'lc_ted'aIOﬁg the

contour lines with soil filling the 20 - 30 cm opening between the stone lines. King grass



and lamtoro spp., etc. are pianted above and below the stone lines at some 1 m intervals
to reinforce the stone lines. Because of the narrower gap between the stones, eroded soil
tends to be deposited inside the stone lines. In short, the Type B terrace appears to be
more efficient in terms of soil erosion control than the Type A terrace.

(4) Soil Conservation Demonstration Plots of Regreening Programme

The UP-UPSA demonstration plots, established to diffuse the soil conservation-oriented
farming method among farmers through the Regreening Programme, employ terracing
for farming purposes. In principle, various types of terraces are constructed to suit four
slope grad.ient categories of O - 8%, 8 - 15%, 15 - 25% and 25 - 45%. In some cases, both
terracing and planting are conducted. Only planting is conducted for slopes of 45% or
more. At a plot in Desa Ponain, Kec. Amarasi in the Study Area, stones are laid to a
width of 30 - 35 cm and a height of 45 - 50 cm, creating terraces with a width of 3 - 5 m.

" Below the lines of stones; king grass or Lamtoro spp. is planted to provide fodder (the
_planting distance for Lamtoro-spp. is 2 m by 2 m). Such useful trees as turi and orange
arc planted at 5 m intervals on the actual terraces with maize, cassava, beans and
vegetables being cultivated between the trees.

The UP-UPM demonstration plots also comprise part of the Regreening Programme and
are introduced to show and diffuse appropriate $oil conservation and farming methods on
reiatiﬁely gcﬁtle slopés © - 25%) to facilitate the permanent settlement of farmers

' engéged in slash-and-burn agriculture. On sloping sections (2 - 5%), 10 - 12 m terraces -
are constructed using branches of Lamtoro spp. and turi as well as soil along the contour
lines with ditches of 0.5 m in depth and 1 m in width to store rain water.

V-6 Past)Disast.ers and Statutory Regulatidns

Two se.dimcr.lt disasters have occurred in the Study Area and its vicinity in the last 5 years
(1990 - 1994) (A'ppndix E—l()). Flooding has occurred at relatively flat Jand in the lower
reaches, causing damage to farmland and houses, etc, No statutory regulations applicable to

~“watershed conservation exist in the Study Area except those addressing protection forests.
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CHAPTER VI BASIC FRAMEWORK

VI-1 Basic Prinéiples

As described earlier, the soil productivity in the Study Area is generally poor and
inappropriate land use, particularly in the form of grazing and slash-and-burn agricuiture, has
deteriorated the forest land, causing serious concern in regard to the further degradation of the
soil productivity of farmland, as well _'as grassland, and also undesirable sedimentation and
flooding in the lower reaches. Given the low income level, especially of farming households,
in the Study Area, improvement of the st_andai'd of living through the promotion of local -
industries is highly desirable. -

The formulation of a land rehabilitation plan designed to promote rational land use which is
appropriate vis-a-vis the local characteristics is necessary to prevent the further degradation
of the land and to promote socioeconomic development in the Study Area.

(1) Land Rehabnhtatlon Plan and Land Use

‘1) In planning the land rehabilitation plan land use improvement criteria will be
' determined for soil and water conservation in the Study Area, taking the zoning for
national land conservation purposes, site classification to judge suitable land use,
'current Jand use conditions of the Study Area and opmlons of local farmers, etc. into
cons1derat10n These cntena w1ll then be used to formulate the sald project which

will reflect the loca_l reality. _

2) While it is:des_irable to control soil loss in the Study Area as much as possible, a
realistic ‘soil loss c_ontrbl target - under the- project will be established through
examination of the poésible cost and likely impacts of soil Joss control measures on

_ agnculturc and stock ralsmg, ete. | '

3) Surface eroslon the largest source of soil loss, will be addressed by such vegetative
measures  as refore‘;tatmn farmland improvement and grassland improvement
together with civil engmeermg mcasures including the creation or rehabilitation of
terraces. Soﬂ loss in streams will be dealt with, by such civil engmeermg measures

- as earth chcck dams, small check dam<; guliy plugs and revetment works and also
by the plantmg of trees on banks

U 4) --Forests in the Study Area ‘have bcen extenswely lost with the remamlng forests
o accounung for only 7% of the total land area. Dcspxte the overwhelmmg urgency to
'restore forests thc land rehablhtatlon plan will pay careful attention to the
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prospective use of local land as farmland ‘or grassland. In practice, forest usc will be
given the highest priority in protection zones and the intensity of fand use for forests
will be gradually lowered in buffer zones and further lowered in cultivation zones
with a corresponding increase of the farming use of the land. '

5) Inthose areas designated for farmland improvement, agroforestry practices, such as
the cultivation of mixed gardens, will be actively encouraged to facilitate soil
conservation and stable farming management.

6) Given the relative importance of stock raising in the Study Area, silvo-pastoral with
‘the planting of grazing grésées_and fodder trees, etc. will be employed to proceed |
with grassland improvement in order to increase the stock'raising capacity in the
Study Area with a view to mitigating the adverse impacts of reforesfation on stock
raising. Silvo-pastoral will also be actively employed in reforestation work to create . fi
fodder forests to increase fodder production. All these 'measu'res also aim at
improving the prachce of stock rmqmg which has been partly responsible for the
degradation of forests. '

With regard to the necessity to prevent forest fires caused by the practice' of burning -
grassland, wide-ranging public awareness activities will be conducted together with
more direct measures, such as the construction of fire-breaks and fire look-outs and
the procurement of communic‘atioﬁ and ﬁre-ﬂghting equipment o

7y The seedlings requlred for the project will be supphed by the state nursery which is-
currently under construction by the assitance of Finland at a site adjacent to the
Study Area. However, some of the fruit tree and fodder tree seedlings which are in
strong demand by local inhabitants will be supplied by the village nurseries
scattered around the Study Area. These village nurseries will act as the bases for
planting.

8) The project detal]s will be in lme with the contents of the ex1st1ng spatlal plan for
the Study Area.

(2) Local Development and Part1c1pat10n of Local Inhabltams

[) The land rehabilitation plan aims at achlevmg not only land rehabxhtanon ie. forest
restoration, but also local development and lmprovernent of the local standard of
living. It must, therefore, be prepared from a long-term perspectlve The plan’s
implementation with the active participation of local inhabitants from the vmwpomt
of diffusing the practice of social forestry is essential. Itis also 1mportant to clearly

88



2

3)

-

®

present the roles and benefits, etc. for local inhabitants and villages participating in
the Plan prior to the Plan’s implementation, particularly in state forests.

Local inhabitants do not yet appear to fully understand the importance of soil

~ conservation and land rehabilitation. The land rehabilitation plan will clearly present

incentives vis-a-vis. local inhabitants, In addition, education and training on social
forestry and soil conservation will be actively provided for extension workers and

‘local inhabitants in’ addition to the new- recruitment of extension workers to alleviate

their shortage and the procurement of extension equipment. For these purposes,
training facilities and demonstration plots will be established in view of systematic
training. ' o '

The group activities of local inhabitants will be. actively encouraged by means of
promotmg the establishment of groups, training of leaders and participation of
women, etc. Close 11axson wnth local NGOS should also.be sought in thlS context.

The road conditions in the Study Area cannot be said to be excellent, hindering the
transportation of agricultural products and transport access to local markets. The
constructlon of new roads will be promotcd to improve the village infrastructure in

: areas w1th an under-developed transport network. In addition, repair work will be

5

conducted for poorly mamtamed ex1st1ng roads whlch are causing soil loss

The drilling of wells for drmkmg water and the creation of hedges, etc. will be

planned as env1ronrnenta1 conservation mcasures at a village level. Inﬁltratlon wells

~ will also be planned to replenlsh the groundwater

6)

7

From the viewpoint of prometing local industries, the introduction of fruit trees,

* aromatic trees and apiculture, etc. will be considered.

In preparing the plan details priority will be givcn to those technologies which are

~well established in the Study Area and readily dccopted by local inhabitants. Efforts

will also be made to procure ‘as much labour, matcrials and equ1pment as possible

locally. Durmg the pI‘O_]CCt unplemcntatlon process, spcc1a1 carc will be taken to

'coordmate with farmmg work partlcularly to av01d competmon for labour during

the busy famung season

Consxderatlon of Envxronmcntal Impacts

Ty

In order. to unplement the land rehabilitation plan. w1th due cons;deration of the
 patural and socmeconormc envi ronments of the Study Area, the local environmental
condmons wﬂl be surveyed and the possfble envxronrnental 1mpacts of the contents
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of the project will be forecast and evaluated together with examination of the
environmental issues to be addressed in the project’s planning process.

The plan contents will favour environmental conservation and will also contribute to
the deve]opment of the local socioeconomy as the - project intends to increase
opportunities for local inhabitants to improve their lives. :

During the project imp_lementation process, not only the environmental impacts but
also all components of the plan will be mo_nitored to evaluate the plan in order to
identi_fy problems and measures to solve them in view of modification of the plan
contents for continual plan implementation. |

Consolidation of Plan Implementation Systeni

"

3)

4)

5)

As the role to be played by local inhabitants will increase at the plan: ilnplementation
stage, the plan implementation system will emphasise the participation of local
inhabitants in the project. ' o

As the Study Area stretches over 3 kecamatans and involves a number of local -

" administrative organizations, including those of the Ministry of Forestry, the project
implementation system must be planned to ensure smooth coordlnatton between
different organizations and ofﬁces o

A plan management centre w:]] be established in the Study Area to superwse the
implementation, coordination and evaluatlon of the plan to liaise with related
organizations, to conduct both training and awarenese activities for loca] mhabltants
and to provide displays and gmdance for. the improvement of local hfc

For the convenience of plan implementation, the Study Area w1[1 be divided into 4 .
Working areas based on the local chara(':teristics. '

Although the early completlon of the plan is highly. desuable due to its urgency,
prOJect period of 10 years is planned in view of the total volume of the reqmred
work, the hkely efficiency of the prOJect unplementahon system and the present
conditions of the communal activities of local mhabltants, etc. '

VI-2 Classification of Working Areas

For the convenience of project 1mp1ementatlon the Study Area is dmded into four workjng

arcas,

ie. Ocsao East, Oesaoc West, Olio and Oebelo based on the catchment area,

topographical conditions and area size (Fig: VI-1).




(1

(2)

"The Oesao East Working Area

The Oesao East Working Area has a land area of 10,660 ha, consisting of 5,636 ha of
state forest land, 1,144 ha of enclave and 3,880 ha of private land. According to the
forestry zone map of the Kupang Forestry Office (scale: 1/100,000), state forest Jand in
the Oesao East Working Area is categorised as limited production forest. In terms of the
gradient class, 0 - 8% accounts for the largest area of 4,612 ha, followed by 8 - 15%
(3,340 ha) and 15 - 25% (1,696 ha) with respective ratios of 43.3%, 31.3% and 15.9%. In
terms of the soil type, chromic luvisols account for the largest area of 5,948 ha {55.8%),
followed by humic cambisols with 3,524 ha (33.1%) and eutric cambisols - lithic
leptosols complex with 736 ha (7.9%). In terms of the land use, grassland with palm
trees accounts for the largest area of 3,264 ha (30.6%), followed by shrub land with
3 020 ha (28 3%) and naturallcecondary forests with 1,264 ha (11.9%). The total forest
area of 1,407 ha, consisting of natural/secondary forests, man-made- forests, bamboo
forests, mangrove ‘forests :and lowland forests except mangrove forests, means that the

forest ratio is 13. 2% which is the hlghest of the four working areas. (In fact, there are no

mangrove forests or lowland forests in the Oesao East Workmg Area),

The Oesao West Workmg Area

The Oesao West Working Area has a Jand area of 9,632 ha, consisting of 2,916 ha of
state forest land and 6,716 ha of private forest land. The state forest land in this working
area is catégoriscd as either protection fofest or limited production forest. The ratio of
gently slopmg areas is’ the highest in this workmg area with areas with a gradientof 0 -
8% accounting for 5, 872 ha (61. O%) followed by 8 - 15% with 1,676 ha (17.4%) and 15
- 25% with 1 480 ha (15. 4%) In terms of the soil type, eutric cambisols - lithic leptosols

'complex accounts for the largest area of 3,352 ha (34.8%), followed by eutric vertisols

- with 1,632 ha (16.9%) and paddy field soil with 1, 512 ha (15.7%). In terms of the land

0]

use, grassland with palm trees again accounts for the largest area of 2,628 ha (27.3%),
followed by paddy fields with 1,556 ha (16.2%) and shrub land with 1,180 ha (12.2%).
The total forest area defined above in relation to the Oesao West Working Areais 252 ha

- (no man—made forests exist in this working.arca) and the forest ratio is 2.6%)..

The Oho Workmg Area

The Olio Workmg Area has a land area of 4, 512 ha, consmtmg of 1 008 ha of state forest .

land, 660 ha of eénclave and 2,844 ha of private land. The state forest land is categorised

| _. as elthcr protectlon forest or hrmted production forest. In terms of the gradient class, O -

8% accounts for the largest area of 1,636 ha (36 3%), followed by 15 - 25% with 1,304
ha (28 9%) and 25 : 45% w1th 868 ha (19 2%) In terms of the soﬂ type, humic
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cambisols account for the largest area of 2,524 ha (55.9%), followed by eutric vertisols
with 728 ha (16.1%) and chromic luvisols with 564 ha (12.5%). In terms_of the land use,
grassland with palm trees accounts for the largest area of 1,688 ha (37.4%), followed by
shrub land with 708 ha (15.7%) and open grassland with 636 ha (14.1%). The forest area
is 72 ha (no lowland forests except mangrove forests exist in this working area) and the

“forest ratio is a mere 1.6%. .

The Oebelo Working Area

: ’l‘he Oebclo Working Area has a land area of 8,376 ha, consisting of 3,264 ha of state

forest land, 120 ha of enclave and 4,992 ha of private land. The state forest land in this
working area is categorised as either protection forest or limited production forest. In

o terms of the gradient class, 0 - 8% accounts for the largest area of 3,608 ha (43.1%),

followed by 15 - 25% with 2,144 ha (25.6%) and 8 - 15%with 1,764 ha (21.1%). In
terms of the soil type, humic cambisols account for the largest area of 3,392 ha (40.5%),.
followed by chromic luvisols with 1,948 ha (23.3%) and eutric cambisols. - lithic
leptosols complex with 1,004 ha (12.0%). In terms of the land use, grassland with palm
trees accounts for the largest area of 3,076 ha (36.7%), followed by grassland with trees
other than palm trees with 1 ;092 ha (13. 0%) and shrub land with 984 ha (11.7%}. The
total forest area (naiurdl/secondary forest, man-made forest bamboo grove etc.} is 576
ha and the forest ratio is 6.9%. (see Appendix B-1, F- 1)
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Vi-3 Soil Loss Control Targets

For the sustained use of land as farmland, grassland or forest land, it is necessary for the rate
of soil loss due to erosion to be lower than the rate of soil formation to preserve the soil
fertility. Although it is difficult to accurately measure the rate of soil formation, the best

estimate of soil scientists is that when disturbance, aeration, etc. are taken into consideration

the creation of some 25 mm of top soil requires approximately 30 years (Norman Hudson:
Soil Conservation, 1971, page 36). Assuming a bulk density of soil of 1.5, the rate of soil
formation is approximately 12.5 tonsthafyear. This figure is often used as the - maximum
tolerable level for soil erosion. For example, this figure of around 12.5 tons/ha/year is
employed as the soil loss tolerance in the case where a soil loss control measure is planned on
the basis of the universal soil loss equation (USLE). The soil formation rate and soil loss
tolerance (AT) of soils in Indonesia is classified into 7 categories based on such soil

characteristics as the conditions of the parent material, permeability and soil depth as shown
in Table VI-1.

Table VI-1 Tolerable Erdsion Rate for Soils in Indonesia

No T : Soil Propetties Soil Loss Tolerance (AT)
’ _ mm/year. | tons/ha/year
I. | Soil on the bed rock, low depth ' _ . 00 0.0
2. | Soil above Unconsolidated materials, low dépth (uncc_)nso]idailed materials) 04 48
3. | Soil above degraded parent material, low depth - 08 9.6
4. | Soil above degraded parent material, average depth - o _ s 1.2 l."4.4 .
5. | Soil with water res:slant layer under in, above degraded substratum, htgh o 1.6 19_.2. -
depih ) S S
6. | Seil with low penneablhty layer under in, above degraded sub stratum, hagh 1 20 1 240
depth : R n
7. | Soil with high permeability layer under in, above degr_aded substratum 25 30.0
Notes ' T '

1) Volume we:ghl % 10 x AT {mm/year) = AT (tons/halyear)
2) Average volume weight for soils in Indonesia: 1.2 g/cc - ' :
3) The soil loss tolerance in tons/ha/year was calculated using procedures and data as mentioned in 1}and2).

Source: Ministry of Forestry, DG of Reforestation and Land Rehabilitation: Critical Land Evaluation at End of -

the Fifth Five-Years Development (mcludmg the System), Book I, the- Main Report, 1993,  page 10

In the case of an area like the Study Area which has a shatlow soil and which experi'enccs a -
long, severe dry season, the rate of soil formation is believed to be generally lower than usual,
According to the soil survey findings, the prevailing soils in the Study Area can generally be




categorized as soils No. 2, 3 and 4 of Table VI-1. For the present soil and water conservation

plan, an average AT figure of 9.6 tons/ha/year (a&crage of soils No. 2 through No. 4) is
- assumed as the target ceiling for the control of soil loss. Taking into consideration its effects
“on plan cost, agriculture and stock raising in the area, the control of some 70~80% of the soil
loss (target Ceiling for the Control of scil loss ie. 541,000t/year) will be a realistic target,
Using this target, measures to combat surface erosion, landslides, gully erosion and bank
erosion, all of which are sources of soil ldss, will be established.

Table VI-2' Rate of Soil Loss by Working Area

) _ Present Target
Working Averagc Soil Loss [ Total Soil Loss . | Average Soil Loss |- Tetal Soil Loss Soil Loss lo be

Area (tons/Malyear) {1,000 tonsfyear) (tons/hafyear) (1,000 tons/year) Controlled

. o - (1,000 tons/year)

Oesao East 127 135 96 102 33
OesaoWest| 376 - 362 96 ~ | 92 270
Olio 40.4 182 | Y 43 139
chc}o. 214 179 96 80 © 99
Tow - 88 | - i 541

‘VI-4 Zoning

In Indonesian the Ministry of Forestry applies a scoring method to classify land into
protection zone, buffer zone, perenriial crop cultivation zone and annual crop cultivation zone
using the three factors affecung soil erosion, i.e. slope gradwnt soil type and rainfall intensity
and this classification i is used when watershed conservation plans are prepared Based on this
official classification, the Study: Area is also classified into these zones using the criteria
shown in Table Vi- 3. To be more prccmc the Study Area represented on the topographical
| map (scale: 1/10,000) is divided by square meshes (2 cm X 2 cm = 4 ha per mesh) and the
said criteria are appllcd for each mesh fo determine the prevaihng feature (see frontispiece).
" The resulting land areas are 1 600 ha of protection zone, 10,272 ha of buffer zone and 21, 308
ha of cu]tlvatlon Zone.
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Table VI-3  Criteria for Zohing

~ Ttem Category Class | Score
0-8% 1 20
8- 15% 2 | 40
Gradient |15 - 25% 3] 60
25 - 45% 4 80
1 45% < 5 100
L : Chromic Luvisols 3 45
'V :Eutric Vertisols 4 60
C. : Humic Cambisols 3 45
_ C.L : Eutric Cambisols - Lithic Leptosols Complex .5 " 75
Factors Soil .Type F :Eutric Fluvisols . . 1 15
' P :Paddy Soils 1|15
| M.S: Mangrove Soil or Swamp Soil 5 75
sr :Sand, Stone or Rock 5 | 75
Is :Landslide 5 75
0 - 13.6 mm/day 1 10
Average | 13.6-20.7 mm/day 2 | 20
g:;:,’;aﬂ 20.7 - 27.7 mm/day 3| 30
Intensity 1 27.7.34.8 mm/day 4 40
34.8 mm/day < 5 | S0
| A site meeting any one of the following cohdiiion‘s is classified as a'protec_l.ion' zone, |
Protection: | @ The total score of the three factors is 175 or more. -
Zone @ Any site of which the gradient is more than 40% o
Zones _ @ Any s:te with a soil type of C.L, M 5,51 or Is witha gradlent of 15% or more. -
Buffer Zone | The total score of the three factors i is between 125 and 174, .
Cultivation | The total score of the three_ factors is 124 or 1ess.
Zone ' :

Note: Adjusted from data given in Pola Rehabilitasi I.ahan Dan Konservasi Tanah, Wilayah Das Oesao, 1987



V15 Site Classification

In planning the Land Rehabilitation Plan, site classification based on the natural conditions

must be established in order to establish criteria for appropriate land use.

(1) Land Capability Classification

The planned land use categories in the Study Area are cultivation land, forest land and

grassland. Land will be classified into one of these categories based on its suitability. In

practice, the suitability of land as cultivation land, forest land or grassland will be

evaluated based on several factors which affect the land productivity. The results will

constitute the land capability classification based on the natural conditions of the land in

question..

.1)

_:2')

Land Capability Classxﬁcatxon Factors for Culuvatlon Land

-Cultivability is Judgcd by the dlfﬁculty of farmmg and dcgree of soil erosion

prevention, both of which are’ determined by the grad_lent of the land in question.

_ The growth potential is judged by the scope of restrictions on root growth and the

capac1ty to retain the soil fertility and soil mmsture both of which are determined

by the soil condmons of the land The cultivation land suitability is then decided on

the basis of cross reference of the cultivability and growm potential. Based on the

-cultivation land s'liitability,' the land capability criteria are established to classify

cultivation land into 4 categories, i.e. 3 classes of land suitable for farming and land
upsuitable for farming. - B

Land Capablhty Classification Factors for Forest La.nd

The su1tab111ty for reforestahon is judged by the dlfﬁculty of plantmg and tending

‘work and the soil conservation potential, both of which are determined by the
_ gradient of the land in question. The growth potential is judged by the scope of

restrictions on root growth and scope of restrictions on the supply of nutrients and

* water, both of which are determined by the soil conditions of the land. The forest

fand suitability is then decided on the basis of cross reference of the above two

‘factors. Based on the forest land  suitability, the land capability criteria are

' —'estabhshed to class1fy forest land into 4 categorles j.e. 3 classes of Jand Sultdble as

forest land and land unsultable as forcst land.
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3) Land Capability Classification Factors for Grassland

The suitability for grassland use is judged by the difficulty of grassiand management
and the degree of soil erosion cbntrol, both of which are determined by the scope of
restrictions on root growth and scope of restrictions on the supply of nutrients and
watcr, both of which are determined by the soil conditions of the land in question.
The grassland suitability is then decided on the basis of cross reference of the above
two factors. Based on the grassland suitability, the land capability criteria are
established to classify grassland into 4 categories, i.e: 3 classes of land suitable as
grassland and land unsuitable as grassland. ' '

4) Land Capability Classification

In view of the use of the soil conditions and land gradient for the land capability
classification, Table VI-4 shows the land area by different soil types as well as by 1
different gradés of gradient in the Study Area. It is logical to. _éondu’ct the land
capability classification on the basis of viable combinations of soil type and gradient
grade observed in the St__udy Area. Having integrated _thc_aboffcfrncntioned land
capability criteria fdr cultivation l_a.nd,'_ forest land and grassland, the general land
capability is established as shown in Table VI-5. _Marigrovc forests, swamps and
~ paddy fields are excluded from this classification as they are not planned to be used
~ as cultivation land, forest land or graséland_ under the plan. . |

(2) Site C_lassiﬁcation'

Six combinations of the cultivation land, forest land and grassland categories are
observed in the Study Area, i.e. CiFi1G1, C2R1G1, C3F2G2, CxF3G3, CxF3Gx and CxeGx
(C = cultivation land, F = forest land and G - grassland). The subscripts classify the land
from Jevel 1 to 3 with 1 representing the most suitable land and 3 the least. An X means
not suitable. I‘ hese are used as the site categorres as described below.

Type 1 : " Suitable for use as cultwatron land forest land or gras’sland (CIF 1G1) .

Type I : Suitable for use as either forest Iand or grassland but may be used as
cultivation Iand dependmg on the locatron (C2F1G1)

Type 1T : Desirable for use as either forest land or grass]and but 1ts use as
“cultivation land may be feasible d_epe_ndmg on the location (C3F2G2)

Type IV " Feasible for use as either forest land or gr_aS'sland (CxF3G3)
Type V- : Feasible for use as forest land (CxF3Gx) -

Type VI  : Unsuitable for use as cultivation land, forest land or gras_s_land_(C;FxGx)
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The results of the site classification for the Study Area are shown in Appendix F-1. Type
LI accounts for the largest area of 16,680 ha, followed by Type IV and Type L

Tébl_e VI-4 Land Area by Soil Type and Gradient in Study Area

{Unit: ha)
Soil Type Gradient (%) '
0-8 | 8-15 | 15-25 | 25-45 | 45- | Total
L : ChromicLuvisols 5072 | 2936 244 | 8 o] 9.160
V : Butric Vertisols 3476 | 48 0 0 0| 3224
- Humic Cambisols 352 | 2216 | s24 | 3020 | 4 10,896
C.IL : Eutric Cambisols, Lithic Leptosols 1,956 1,94é 1,096 ' 168 0 5.168 '
Complex .

{F : Butric Fluvisols | 1000 84 4 4 0] 1,09
M.S : Mangrove Soil or Swamp Soil s | a4l o 0 0} 1012
P :PaddySoil | _' | b 2204 | 240 | m | 4 0| 249
sr Sand_,- Stqné or Rock - ' 60 4 8 - 52 4 128
Is :La;nds'lidc- o _ _ 0 -0 4 -4 0. 8

Total 115728 | 7480 | 6624 | 3260 | 88 | 33,180

Note: Land area is the sum of meshes (1 mesh equivalent to 4 ha)
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Table VI-5 General Land Capability Criteria for Cultwatlon Land,
Forest Land and Grassland

Soil " Use Gradient Class (%)
Type Category 0-8 | 8-15 | 15-25| 25-45 | 45-
Cultivation Land 3 3 3
L Forest Land- 2 2 2
Grassland 2 2 2
Cultivation Land 1 2
v Forest Land 1 1
Grassland 1 1
Cultivation Land 2 3 3 X
C Forest Land 1 2 2 3
Grassland I 2 2 X
Cultivation Land X X x
CL | ForestLand 3 3 3
Grassland 3 3 3
Cultivation Land 2 3 3
F Forest Land 1 2 2
Grassland 1 S 2
Cuitivation Land X X X
s.r Forest Land X X X
Grassland X X X
Cultivation Land X
ls Forést Land - X
Grassland X
Notes
D L : Chromic Luvisols
\Y% : Eutric Vertisols
C : Humic Cambisols
C.L. : Eutric Cambisols, Lithic Leptosols Complex
F : Buiric Fluvisols '
M.S : Mangrove or Swamp Soils
P : Paddy Soils
ST : Sand, Stone or Rock
Is : Landslide

2)  The number given in the table corresponds to the. land capability category (Class 1 -

Class 3). A small number indicates a higher degree of suitability, The symbol x
indicates that the subject land is unsuitable for any mtended use.

‘..100?




VIi-6 Land Use Criteria

The land use criteria given in Tablé VI-6 are prepared based on the zoning results (VI-4), site

classification results (VIaS) and current land use. In protection zone, forest use is glvcn the .

highest pl‘lOl‘lty with a declining degree of forest use priority for buffer zones and cultivation

zones. In contrast, farmmg use is given the highest priority in cultivation zones with a

declining degree of priority for buffer zone and protection zone. The land use criteria for each

)

(2)

zone are explained below.

Protection Zone

The current land use in 'protection zone consists of open grassland, grassland with palm
trees, grassland with trees other than.palm h‘ees, shfub land, bamboo grove,
natural/secondary forests, paddy fields, dry crop fields and landslide sites. A change of
the land use is planned for open grassiand, grassland with palm trees, grassland with
trees other than paim trees, shrub land and dry crop fields based on the site classification
results, In these areas, the hlghest priority is given to forest use and active efforts will be

made to create forests

In the case of open grasqland all-out reforestation will be conducted. Reforestauon will
also be conducted for grassland with palm trees or trees other than palm trees while
keeping the existing trees. At shrub land, efforts’ will be made to improve the

- physiognomy through the planting of trees. Dry crop fields of the-Type I or Type H site
“category will be used as crop cultivation sites together with the introduction of fruit and

other trees. Dry crop fields of the Type 11l through Type. VI site categories will be used

as m.lxed gardens with fruit and other trees. .

Buffcr Zone

.The current land use in buffer zone consists of open grassland grassland with palm trees,

grassland with trecs other than palm trees, shrub land, bamboo grove, natural/secondary

'f_c_):_ests,.man-madc f_o_rf_:sts,: paddy fields and dry crop fields, mixed gardens, seasonal
7 swamps and sg:ttlémen_ts. A change of the land use is planned for all types of grassland,

* shrub land, dry crop fields and mixed gardens with a crown density of less than 70%

' based on the site classification results,

“In tlns zone, while-pfovision is made for the farming use of the land, forest use is also

encouraged by incrc’és"mg the green coverage ratio through the planting of fruit and other

 rees. Grassland unprovement wﬂl be conducted for grzmland of the Type I thiough

g Type I sntc categories. In the case of grassland of the Type IV through Type VI site
*categories, all-out rcforestauon will' be. conducted ‘For- othcr types of grassland
: grassland unp;_ovemcnt wilt be conductcd.for those snes of the _TypeI through Type 111
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* Mixed gardens with a crown density of less than 70% which are of the Type 1 or Type II.

3

site c'ategories and reforestation will be conducted for those of the T ype Iy through Type

- V1 site categories while keeping the existing trees. Shrub land of the Type 1 through

Type IV site categories will be used as mixed gardens with fruit and other trees and that
of the Type V or Type VI site category will undergo improvement of the physiognomy

through planting. Dry crop fields of the Type I or Typ'c"II site category will be permitted

to continue while those of the Type 11T or Type 1V site category will be used as crop
cultivation sites with the introduction of fruit and other trees. Dry crop fields of the Type
V or Type VI site category will be used as mixed gardens with fruit and other trees.

site calegory will be permiited to continue while those of the Type III through Type Vi
site categories will be sub]ect to the planttng of fruit and other trees to increase the
crown densrty o '

Cultivation Zone

The current land use in cultivation zone consists of mangrove forests, lowland forests

other than mangrove forests, open grassland grassland with palm trees grassland ‘with

trees other than palm trees, shrub land, bamboo groves, natural/secondary forests, man-
made forests, paddy fields, dry crop fields, mixed gardens, salt fields, industrial sites,
seasonal swamps, pohdsllak_es/dams, rivers, roads and settlements. A change of the land
use is planned for all types of grassland, shrub land, dry crop fields and mixed ga;rd:ens
based on the site classification results. In these areas, priority is given to the farming use

of the land while the planting of fruit and other trees will be conducted to improve the

green coverage ratio.

Grassland unprovement will be conducted for grassland of the Type I through Type IV

site categories. That of the Type V or Type VI site category will be subject to all-out.’
reforestation. In grassland with palm trees and in grassland with trees other than palm_ :

trees of type I through IV grassland unprovement will be conducted Type v through VI

will be sub_]ect to reforestation while keepmg the exxstmg trees. Shrub land of the Type I -

or Type II'site category will be used as crop cultwahon sites with fru1t and other trees
being planted. That of the Type Tl or Type' IV sité. category will be used as mixed
gardens with fruit and other trees while that of . the Type V-or Type VI srte category will

undergo improvement of the physiognomy through planting. Dry crop ﬁel_ds of the Type

I through Type III site categories will be permitted to co_ntinue-with those of the '_I_‘ype' IV

through Type VI site - categories will . be used -as crop cultivation sites. With the
“introduction of fruit and other. trees. - Mixed gardens with a- orown dens1ty of less than -
70% and of the Type I through Type Il site categories will be pcrmrtted to- continue
while those of the Type IV through Type VI site: categones wrll be . sub_]ect to the | _

planting of frurt and other trees to mcrease the crown densrty
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Moreover, the following sites of which the specific lan_d use has been identified on the
land use map prepared under the Study are excluded form the scope of the Plan and their
present use will continue because it is unlikely that severe soil erosion takes place at
- these sites. | |

® Lowland Forests

Most of these are located on coastal flat land. As they are well covered by
vegetation, serious soil loss is unlikely to occur.

: :@ Bamboo Groves, Natural Forests/Secondary Forest (with a crown density of 70% or
more) ' -

Although the land gradient varies from site to site, the surface soil is generally

| covered by vegetation. As litter on the forest bed slows the flowing speed of the
surface water and facilitates its infiltration into ‘the ground, serious soil loss is
unlikely to occur. '

(® Paddy Fields |
~ Most of these are located on flat ailu_vial plains. As those located on sloping land in .

" the southern mountain ranges are terraced, serious soil loss is unlikely to occur.
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Table VI-6 Land Use Criteria

Zone Land Use Prior to Plan Implementation Site category Type
1 1I I | IV v V1
Protection Zone |Mangrove Forests - - -
Lowland Forests {except Mangrove Forests) - - -
Open Grassland _ Fl Fi Ft Fl1 Fl1
Grassland with Palm Trees mn F2 F2 F2 F2 F2
Grassland with Trees other than Palm Trees R IR|R|RiR|R
: F3 B3 F3 F3

Shirub Land F3 F3
Bamboo Groves .
Natural/Secondary Forests - - - - - -
Man-Made Forests - - - -
Paddy Fields - - - -
Dry Crop Fields FIl § Fi1 | FI2 | FI2 | FI2 | Fi2
Mixed Gardens (crown density < 70%) FI2 | Fi2 | FI2 | FI2.| F12 | FI2
Mixed Gardens (crown density > 70%) - - - -
Others : ‘ - - - -

Buffer Zone Mangrove Forests : . - - - -
Lowland Forests (except Mangrove Forests}) - - | - -

Open Grassland G112 | GIL2| - Fl
Grassiand with Palm Trees GI12|GI1.2| - F2
Grassland with Trees other than Palm Trees GI1,2 1 GIi2 - F2
Shrub Land FI2 | ‘FI2 | FI2 | Fi2
Bamboo Groves _ - - |- -

Natural/Secondary Forests - - . -

Man-Made Forests _ - - - -

Paddy Fields - - - - )
Dry Crop Ficlds - - FI1 | FI1 | FI2 | FI2
Mixed Gardens (crown density < 70%) - - Fi2 | Fl2 | ¥FI2 | FI2
Mixed Gardens (crown density > 70%) - - - -
Others - -

Cultivation Zone |Mangrove Forests - - "
Lowland Forests (except Mangrove Forests) - - E - . .
Open Grassland GIt,2 [GH1,2] GI2 - Fl Fl
Grassland with Palm Trees GI1,2 | GI1,2 - ) .
Grassland with Trees other than Palm Trees GIi,2 | GIl,2| GI2 - F2 | 2

Shrub Land Fli | FIl | FI2 | FI2 | F3 | F3
Bamboo Groves - - - -
Matural/Secondary Forests - -] - .
Man-Made Forests - - -
Paddy Fields _ - - - - - -
Dry Crop Fields - - - Ell | FIl | FIi
Mixed Gardens {crown density < 70%) - - - ‘FI2 FI2 | FI2
Mixed Gardens (crown density > 70%) : - - - -
Others - .-

Notes  Fl (Reforestation Type 1) : All-out reforestation
F2 (Reforestation Type 2) : Intensive planting
F3 (Reforestation Type 3} ' : Less intensive planting :
FI1 (Farmiand Improvement Type 1) : Crop cultivation 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 trees
GI2 (Grassland Improvement Type 2) : Establishment of fodder trees :
— : Continuation of the existing land use
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CHAPTER VIl LAND REHABILITATION PLAN

The main objective of this plan is land rehabil_itai_tion mainly through forest establishment and
through the necessary farmland improvemcnt, graséland improvement, terracing, etc. all of
which will contribute to control of land degradation, the main cause of soil loss and
sedimentation. Also proper attention will be paid to the promotion of agriculture and stock
raising in the Study Area. The components of the plan and their mutual relationship are

shown in the following table.

Land Use Improvemnent
{Vagetative Measuras) . .
® Reforestation Plan ; ( Soil Loss éontrol )
- Reforestation of grassland and e .
shrub land 8 ® Seedling Production [Civil Engineering Measuras}
- Creation of timber forests : - Plan X ® Soil and Water (,onscrvatxon
- Creation of firewood and fodder - Construction of Plan
e { forests gurseries ; | - Stream conservation
Bin e - Fostering of various |- - Landslide rehabilitation
Project ® Farmland Improvement Plan ' seedlings - Gully erosion control
- Agroforestry ) - Bank erosion control
- Mixed gardens with fruit trees, ete. | - Settlement site consevation
- Creation of terraces and barviers  [se====~e=~ Rl ALl AN o J
® Grassland Improvement Plan o L ;
- [ntroduction of gmzmg grass and - - . . ’
. fodder irees - g * y
-"Creation of fodder forests '
- Improvement of natural grassiand . > Land Rehabilitation and Soil and Water Conservation;
h ' Y - ' - b Improvcd Local Life and Industrisl Dwolopmonl
Land . : : h A A
Rehabilitation ! _ :
Pan g - ™~ !
Farest Fire P ti [
or re Frevention H Environmental Care
@ Forest Protection Plan - H - Prediction and evaluation
- Consolidation of forest fire . E of environmental impacts
monitoring system \ - Environmental monitoring
- Constructiénfinstallation of i
_monitoring facilities/equipment ) '
- - - ]
- Road improvement 3 |
Supporting . .
Proiocts @ Road Plan . v
- - Road improvement plan : v -
- New roads construction y Consollidation of Plan Implementation
- - and Management System
4 L ™N
_Extension and Training & Management and Implementation Plan
Vis-#-Vis Local Inhabitants - Establishment of manageinent body
— - Construction of management centre

@ Exiension Plan

- Strengthening of extension and guldnncc
activities . - - . A

- Consolidation of assistance system ’ : .

- Training of extension workers, forestry -

: _staff and local inhabitonts . - . 17T
) k. Creation of dcmonsl_muun_ plots

- Preparation of menitoring criteria
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VII-1 Forest Establishment Plan

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

(1) Reforestation Type 1: All-out Reforestation

Reforestation will be conducted over the entire area due to the importanc_e_'and- urgency
of the soil conservation of existing grassland which is classified as F1 in Table VII-1.

1) State Forest Land
(@ Selection of Tree Species

- In the case of production forests, reforestation will be conducted, mainly by the
planting of useful species, to partly create firewood forests. The species to be
selected will be jati, mahoni, johar, kayu merah, kemiri, jambu mente, kapok,
kesambi, Gmelina arborea, lamtoro and gamal, etc. '

Fast growing species will be planted for protection forests in order to assist the
quick recovery of the vegetation. Indigenous species and other suitable species
will also be introduced to create forests of diversity. The planted species will

include Acacia aunculg’ormw, duri putih, Caswaring junghuhniana, kabesak,

asarn, kayu putih and nitas, etc. in addition to-those species listed for production

forests

As land with eutric camblsois or lithic leptosols has been used as poor grazing
land due to the gravel-infested shallow s011 layer the mtroductxon of soil

improving trees will be conducted together with the main species to unprove the

land productivity.

The planting of such species as jati and mahoni to produce timber should avoid
‘those s1tes with poor soil conditions..

@ Plantmg Method :

The planting distance will, in prmc1plc be 2 mby 3 m at those sites where crop-
cultivation is difficult. The same plantmg dlstance will apply to sites where crop .

cultivation is possible and the cultivation of crops between the ]_mes of the

 planted trees will be conducted for approximately three 'yea'rs' after the initial =~

planting based on the tumpangsan system The standard plantmg densuy will be
1,666 trees/ha.
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Planting holes with minimum dimensions of 30 ¢m by 30 cm by 30 em each
will be dug during the second half of the dry season. These holes will be refilled
when the bottom becomes sufficiently wet with the commencement of the rainy
season.'_ActuaI planting will be conducted when the soil which refills these
holes has absorbed plenty of water after further rain.

The Seedlings to be planted are those which have undergone the hardening

* process. In. the case of potted seedlings, these will be removed from the pot

immediately before planting to minimise any disturbance of the root system.

Mulching will be applied around the roots of the planted seedlings using cut
grass to suppress water evap‘_oratioﬁ from the ground's surface.

If the survival rate of the planted seedlings is less than 80%, supplementary
planting will be conducted. At present, the Kupang BPK is experimenting with
planting assisted by water retaining materials and the further continuation of
this experimental research is desirable to improve the performance of local
reforestation work. ' ' '

The crops to be used for the tufnpangsari agroforestry are king gress, maize,
soybeans, kacang hijau, kacang tanah, dry field rice and green gram, etc.

Tendmg Method

Weeding can be onutted under the tumpangsati system. If the tumpangsari
system is not adopted weeding in strips will be conducted along the contour
lines for three years. Thmmng will be conducted when deemed appropriate and

thinned materlal wdl be used as ﬂrewood Depcndmg on soil condition, the

crops will receive mixed chemical femhsers and bamyard manure Or compost

‘with emphasis on organic fertilisers. The spraying of agrochemicals and

'weeding will also be conducted if necessary.

Reforestation sites will be fenced to prevent the invasion of animals. The size of

" each fenced site should be approximately 50 ha. In the erection of fencing,

o 's'pecial' care should be -paid to ensuring the blockag'e of animals using the

' fencmg adopted for industrial reforestatmn sités as an example, Gamal or other
. species with a- strong sprouting - performance wﬂl be used as the stakes for

fencing. Dependmg on the growth condition of pianted trées, the fences around

o a reforestation site should last 5- years and the necessary maintenance must be

conducted Grazing durmg dry season, use of such plants as fodder trees and
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fruit trees inside forest will be allowed by the community groups etc. who took _
part in reforestation activities.

Table VII-1 Selection of Subject Sites for Reforestation Plan

Zoning Protection Zone Buffer Zone . Cultivation Zone
Site ’ . ’
Existing Cocgor) plmjmfv|v|vi] 1| n|m{v)v|ivil 1| ojm|w]viw
Land Use
Grasstand Fi

Grassland with Palm
Trees F2

Grassland with Trees
other than Palm Trees’

Shrub Land . F3

Note

FIl : Reforestation Type 1
F2: Reforestation Type 2
IF3 : Reforestation Type 3

2) Enclaves and Private Land
@ Selection of Species

In the case of enclaves and private land, a mixture of forest treés and fruit frees.
will be planted in an effort to provide land coverage by trees. While the
preferences of local 1nhab1tants will be respected in the selection of the species,
those specws capable of contnbutmg to fodder production will be selected for
areas where stock raising is popular The hkely spec1es to be selected are jati,
kemiri, mahom, jambu mente, Jamtoro, gamal, turi, nitas, cendana and kesambi

eic. The likely fruit species are ma_riggar(mai_]gﬂo), kelapa (coconut palm),
nangka, papaya, sirsak, jeruk manis, apokat (avoéado_) and st_lkun, etc.
@ Planting Method

All the planting priﬁcipies described for state forest land will apply to enclaves
and private forests except for the standard planting distance whlch wﬂl be 3 m
by 4 mwitha plantmg dens1ty of approxnmateiy 833 trecslha

©) Tendmg Method

All the tendmg prmc:ples described for state forest land wxl] apply here but -
thinning will not be conducted for frunt trees and those trees of which the fruit
will be used. ' . -
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Reforestation Type 2: Intensive Planting

Reforestation using forest trees will be conducted for grassland with palm or other trees
which is classified as F2 in Table VII-1. The selection of species, planting method and
tending method for state forest land, enclaves and private land will follow those
described in (1) Reforestation Type | except for the standard planting density which will
be 1,300 trees/ha for state forest land and 700 trees/ha for enclaves and private land

- because of the preservaﬁon of the 6xisting trees. Fodder irees should be actively selected

3

for areas where beef cattle production is popular.

Reforestation Type 3: Less Intenqlve Planting

In the case of present shrub land which is classified as F3 in Table VII-1, less intensive
planting will be conducted to create firewood forests or fodder forests. The species to be
planted are Gmelina arborea duri putih, turi, gamal, lamtoro and Acacia auriculiformis,
etc. The line planting method will be employed with 2 m wide felling strips, a 10 m wide
reserved belt ar_id a planting distance of 2 m. The planting density will be 416 trees/ha.
The timing of_.'the planting and planting holes will follow the description given for
Reforestation Type 1. Weeding in sirips will be conducted for the first two years and-no
thinning will be made. The _rcfdrcstation_ sites will be fenced off as in the case of
Reforestation Type 1 but the fences will only be maintained for three years instead of 5 |
years. '

- Natura) regeneration will be encouraged for existing natural/secondary forests with a

crown density of less than 70%.

Table V1I-2 shows the plaﬁned rcforestation. work by working area. The total land size of
the subject sites is 788 ha for Reforestation Type 1, 3,684 ha for Reforestation Type 2 or
200 ha for Reforestation Type 3. :
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