















































xviii

a rreview of the mandates of the many different institutions dealing with soils to avoid
duplication of work and the setting of uniform standards (4.5.1);

leading agencies introducing and documenting standardized methods and terms for soil data
collection and interpretation and then enforcement of their application (4.5.2);

further work in developing the national data bank located with Bakosurtanal and expanding
the work to include the regular monitoring of changes in land use (4.5.3);

introducing appropriate and effective land evaluation methods to provide the basis for the
evaluation of the physical environment and the various land-use scenarios to be considered
within the Overall Land-use Plan (4.5.4).

finalizing and enacting the draft soil conservation act and developing technical solutions to soil
erosion problems which will increase farm production as well as being conservation effective
(4.5.5);

introducing a public awareness campaign to stress the importance of good land use (4.5.6).













Origin and objectives
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Present situation

TABLE 1
Major land resource categories in the various geosystems (Source: Adapted from Soekardi, 1989)
Land Geosystem (areas in ‘000 ha)
resource ; :
category Sumatra Java, Bali, | Kalimantan | Sulawesi Maluku, Irian Jaya | Totalarea
Madura Nusa Tg
Cold land
- - - 408 408
Steeply sloping land: —
— below 500 masl and strongly dissected
4432 3576 3993 2 597 4 047 3141 21 786
— above 500 masl and moderately dissected
814 1250 8 055 3 337 4 500 12 284 30 241
— above 500 masl and strongly incised
9 992 1 646 10 471 9 797 2 437 3 606 36 148
Shallow land
48 244 525 368 1328 3an 2 834
Poorly drained land
6 087 2 357 4274 1687 8562 6 780 22 037
Land with coarse-textured soils
328 T2 803 160 217 158 1 838
Land with heavy, cracking-clay soils
- 589 - 44 209 842
Land with severe fertility limitations
14 847 1717 17 742 1286 453 6 603 42 647
Land with saline or sodic soil limitations
457 128 521 183 476 408 2173
Land with acid sulphate soil limitations
858 65 1011 221 237 1718 4110
Peat land
6 289 3 4943 150 4 698 16 083
Constraint-free land
2738 1472 1197 741 1489 1758 9 395
Rivers, lakes and other
470 - 413 152 54 317 1 405
TotaL]  47361] 13219 53946 18922 16299 42198 191944

have resulted in a generally lower standard of living in the highlands as compared to
the lower areas.

° Sumatra has highly weathered tropical soils with poor nutrient status in the uplands,
and large swamp areas in the lowlands. It also has extensive lowland areas with acid
sedimentary rocks. Rainfall is high over the whole year. Estate cropping with rubber,
oil palm, etc., and extensive timber exploitation dominate, at the expense of food
production. Population density is low and there is little competition for land.
Transmigration settlements produce rice, but primarily for subsistence.

° Kalimantan is dominated by highly weathered tropical soils on the uplands, and
hydromorphic lowlands with tidal swamps. Rainfall is mostly high and well-distributed
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with the Five-Year Planning cycle. Regional Spatial Planning teams have been formed at
some provincial and kabupaten levels, with corresponding functions.

The specific mandates of these agencies, in so far as they deal with soil and land
issues, and the institutional arrangements for coordinating their activities in their various
spheres of responsibility — both horizontally at national level and vertically between national
and lower levels of government — are examined in more detail in Sections 2.5.3 and 2.5.4.

2.4.2 Development assistance projects

A large number of development assistance projects have been implemented in Indonesia, most
of them administratively coordinated by Bappenas, but some with direct links with the
sectorial or line ministries, such as, for example, the Ministry of Transmigration. These
prominent, externally-assisted projects (together with their supporting agencies) with a soil
conservation or land-use component operated under the umbrella of Bappenas or the Ministry
for Transmigration include:

. Provincial Area Development Programme on steep-land use, traditional irrigation and
agricultural development in Aceh, West Java; Bengkulu, South Kalimantan; and Nusa
Tenggara (USAID, 1979-87);

. Yogyakarta Rural Development Project (IBRD, 1980-89);

. Agricultural and Environmental Development Programme for the West Pasana area,
West Sumatra (GTZ, 1982-88);

. Aceh Area Development for salinity, soil protection and drainage structures
(Government of the Netherlands, 1982-89);

. Agricultural and Irrigation Development of Citanduy area (USAID, 1983-88);

® Sulawesi Integrated Development Project (CIDA, 1984-90);

. Central and East Java Upland Agriculture and Conservation Project (USAID + IBRD,
1984-93):

. LREP-Land Resources Evaluation and Planning project for Sumatra, coordinated by
Bakosurtanal and the BPN (ADB, 1985-91);

° Nusa Tenggara Agricultural Support Project (AIDAB + ADB + IBRD, 1986-91)

. Nusa Tenggara Integrated Area Development Project on food crop development,
dryland agriculture and land conservation and rehabilitation (AIDAB, 1986-91);

. Nusa Tenggara Agricultural Development Project for Irrigation, Land and Water
Conservation (ADB, 1989-95);

. Sulawesi Regional Development Project on Critical Land Rehabilitation and
Conservation (ADB, 1990-95);
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° Yogyakarta Upland Area Development for slope stabilization and dryland agricultural
development research (IBRD, 1991-96);

° the various IBRD, IFAD or ADB-sponsored resettlement projects for transmigration,
based on various fundings, since 1977.

In addition, there have been some bilateral technical assistance projects, including:

° Environmental Management Development in Indonesia (EMDI), operating within the
Ministry of State for Population and Environment, sponsored by CIDA-Canada
(1983-ongoing), and aimed at upgrading environmental management capabilities
through institutional strengthening and human resource development;

. the New Zealand-supported soil and land mapping project, linked to the agricultural
upland conservation scheme in the Upper Solo basin;

° the inter-university cooperation projects for soil survey and soil fertility assessment,
sponsored by Belgium, and based at CSAR-Bogor (1975-85) and Gadjah Madja
University in Yogyakarta (1986-ongoing);

. the Swamp Development Project of the South Korean Governmental Aid Agency,
including feasibility studies and detailed engineering design in Pemali Floodplain,
Bandar Lampung, Manado, etc.

Indonesian and foreign-sponsored NGOs are mainly active in community development
activities. These often include soil conservation studies, irrigation design or assistance in
farming systems, and are in particular operated by organizations like Alfa-Omega, Yayasan
Dian Desa, Yayasan Indonesia Sejahtera, or Plan International.

2.4.3 Government and public awareness

Government awareness of soil and land issues, and of the need for ecologically-sound and
sustainable soil use, is important. Indonesia has a long-standing commitment on
environmental issues, with LH being active for the last decade.

At national level, LH provides strong leadership and is represented on almost all
committees which deal with land issues. The Basic Forestry Act 5/1967 has created protected
forest zones or has imposed rules limiting production in other areas. As a result of lessons
learnt from the environmental damage resulting from the first phases of the transmigration
programme, more attention has now been focused on environmental issues in the resettlement
programmes.

Law 4/1982 on the Basic Provisions for the Management of the Living Environment,
Government Regulation 29/1986 on the introduction of Amdal (environmental impact
assessment), as revised by Government Regulation 51/1993, and Presidential Decree 23/1990
for the establishment of Bapedal, are all strong indications of government willingness to
introduce the principles of sustainability into the nation’s activities. All new companies and
factories starting activities in the country must now comply with the new AMDAL

regulations.
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district level, where actual implementation of the Plans’ contents mainly takes place, they are
to be used as the basis for issuing development location permits (Article 22/4) and, in a
welcome move towards more prescriptive law-making, by Article 26/1, any location, building
or activity permit issued in contravention of a Plan is "null and void." The plans are quite
long-term — 25 years for the National Plan, 15 years for the Provincial Plan and 10 years
for the District Plan. They are to be reviewed as part of the Five-Year Planning cycle, and
in general a change in an area’s function (e.g., from protection to cultivation) can only take
place in the course of such a review (Article 29). There are still many 'grey' areas which
need to be clarified, hopefully by the set of Regulations currently being prepared. Until these
emerge, it is not possible to judge how far the Law will achieve its objectives of integrating
land-use planning, and gaining broad community participation in the planning process. Also,
it remains to be seen whether the instruments for enforcing spatial planning, such as those
identified by the World Bank (1990), e.g., licensing, zoning and taxation, will be integrated
and simplified, as recommended. One agency must take the lead in coordinating regional
planning and mediating land use disputes. At the time of writing, this lead agency had not
been identified, pending a decision on which Minister will be responsible for overall
coordination of the new Law’s operation.
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to any surface disturbance and reclamation achieved at a level where the postdisturbance soils
have similar or even better soil quality or capability than the predisturbance soils.

Although a lot of work has been undertaken in the past 20 years, soil erosion remains
a serious problem in the country. The theories are known, but there has been little or no
practical impact on the local population, mainly because demographic pressure, poor living
standards and the fight for food security in the uplands override all other — i.e., technical —
considerations.

Industrial development, particularly in the island of Java and allocated forest area
inherited from colonial times, has resulted in the reduction of agricultural lands that forces
the increasing agrarian population to cultivate the steep land in upstream areas that should
properly be utilized for conservation purposes. The effort to overcome this matter through
a transmigration programme has been outpaced by the relatively high population growth. This
matter should be properly addressed by land reallocation of forest lands and industrial land
use conversion tax to assist the public in searching for new agricultural land outside Java.

3.3.2 Siltation of reservoirs and irrigation systems

Upland soil erosion and subsequent sediment transportation result in substantial economic
losses and social disruptions for the downstream communities. Siltation of reservoirs affects
the lifetime of dam sites and decreases energy capacities, jeopardizes irrigation systems and
pollutes water supplies; ecological damage is to be expected to downstream fisheries and
aquatic vegetation.

Table 3 illustrates capacity losses due to sediment deposition in several reservoirs in
Java. It has also been stated (Bambang Sukartiko, 1988) that sediment rates in Sutami and
Wonogiri dams in Java were expected, at the planning stage, to be 0.25 and 1.15 mm/year
respectively, while they actually became 3.03 mm/year (1974-77 period) and 8.58 mm/year
(1983) respectively.

TABLE 3
Some examples of sedimentation rates and capacity losses in reservoirs
First used Sediment Original capacity Capacity loss
Reservoir deposition {million m?) (%/year)
{(mm/year)

Cacaban 1956 218 90 2.4
Jatiluhur 1964 45 3 000 0.1
Seloredjo 1970 209 62 1.2
Karangkates 1972 460 343 2.0

Source: Bambang Sukartiko, 1988

The use of forest land for either transmigration settlements or mining purposes, and
the conversion of agricultural land to settlements, industrial areas, road construction or other
activities — commonly without proper conservation design — also contribute to the high
sediment loads in lowland watercourses.
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Foreign-assisted projects, introducing new technologies, should also be requested to
conform to existing national methodologies and terminologies. Regular meetings of all project
representatives should be encouraged to exchange scientific and technical knowledge and to
assist in uniformity of approaches at national level.

4.5.6 Public awareness and involvement at sub-national level

As the principles of a national soil policy have to be implemented at provincial and district
level, it is important that sub-national organizations be aware of soil issues and of the impact
of adverse activities on sustainable land use. Such awareness is often very weak at this level
and should therefore be improved.

An information campaign emphasizing the effects of environmentally-sound land use,
overriding short-term sectorial interests, should be started through the media, through
personal contacts, by use of incentives, or a combination of these. Local Bappeda members
may be considered as a first target group. The dissemination of special, ecologically-sound
techniques through extension workers could also be considered. The role of LH in the
promotion of these activities is obvious.
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Appendix 1

Persons consulted during the mission

Ministry of State for Population and Environment (KLH), Jakarta

Assistant Minister Il
Assistent Minister I11
Deputy Assistent-Minister II
Staff Member

Bappenas
Staff Member, Natural Resources and Environmental
Management and Planning
Staff Member, Natural Resources and Environmental
Management and Planning
Deputy Head, Regional Bureau

Deputy Head, Regional Bureau
Deputy Head, Bureau Socio-economic and Spatial planning

Staff Member, Bureau of Agriculture and Irrigation

Bappeda
Head, Research Division, Bappeda, Yogyakarta
Head, Physical Planning Division, Bappeda, Yogyakarta
Staff Member, Bappeda, Yogyakarta
Staff Member, Bappeda, Yogyakarta
Staff Member, Bappeda, Yogyakarta
Chairman, Bappeda South Sulawesi, Ujung Pandang
Chairman, Bappeda Nusa Tenggara Timur, Kupang
Agricultural Adviser, Bappeda Nusa Tenggara Timur, Kupang
Economic Adviser, Bappeda Nusa Tenggara Timur, Kupang

Ministry of Forestry

Directorate for Soil Conservation, Jakarta

Staff Member, Directorate for Soil Conservation, Jakarta
Forest Research Institute, Bogor

Head, BRLKT, Citanduy Watershed Management Project,
Pamalayan/Ciamis

Head, Planning Section, BRLKT, Citanduy Watershed
Management Project, Pamalayan/Ciamis

Head, Monitoring and Evaluation, BRLKT, Citanduy Watershed
Management Project, Pamalayan/Ciamis
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Mr AHMED ASIKIM

Mr SOENARTO
Ir KRISTANTO

Mr THRIDOSO

Mr SUTADI

Mr DAVID JEZEPH

Mr AMWASI IDRUS

Mr SUDARSONO

Mr ZULKARNAIN ZUBING

Mr FASLI SIREKAR
Mr IRWAN IDRIS
Mrs ALINA

Drs SOEBEKTI

Mr SYAMSUL ARIEF
Mr J. GEBSE

Dr S. MUNANDAR
Mr MARDI BAGYANA
Dr KORSI SABAYANG
Ir WIDITO

Ir SUYITNO

Mr Martin SMITH

Dr YUNAN

Dr W.M. NASOETION
Ir S. PURWANTO

Dr MADE OKA
Dr J. FRENCH

Senior Extension Worker, Tasikmalaya Field Experiments,
BRLKT, Citanduy Watershed Management Project,
Pamalayan/Ciamis

Staff Member, Seraya Luk Ulo Watershed project, Wonosobo
Project Manager, Upper Solo Watershed Protection Project,
Wonogiri

Head, Technical Planning, Upper Solo Watershed Protection
Project, Wonogiri

Programme Planner, ASOCON

Ministry of Public Works, Jakarta

Water Resource Policy Adviser, UNDP/FAO project
INS/90/024
Staff Member, Directorate General for Human Settlements

Ministry for Home Affairs, Jakarta

Director, Directorate for Urban Development

Director, Directorate for Environment and Development
Structures

Staff Member, Directorate for Environment and Development
Structures

Staff Member, Directorate for Environment and Development
Structures

Staff Member, Directorate for Environment and Development
Structures

Staff Member, Directorate for Environment and Development
Structures

Staff Member, Bureau of Planning and Organization

Staff Member, Directorate General for Development
Arrangements and the Environment

Ministry of Agriculture
Head, Subdirectorate for Land Development, Jakarta
Staff Member, Subdirectorate for Land Development, Jakarta
Head, Subdirectorate for Land Rehabilitation and Soil
Conservation, Jakarta
Staff Member, Subdirectorate for Land Rehabilitation and Soil
Conservation, Jakarta
Staff Member, Subdirectorate for Water Management and
Irrigation, Jakarta
CTA, FAO-executed project GCP/INS/O59/NET 'On-farm
water use and management', Jakarta
National Expert, FAO-executed project GCP/INS/O59/NET
'On-farm water use and management', Jakarta
Head, Subdirectorate for Food Crop Development for
Transmigration Areas, Jakarta
Staff Member, Subdirectorate for Food Crop Development for
Transmigration Areas, Jakarta
Staff Member, Food Crops Research Institute, Bogor
USAID Research Extension Adviser, Jratunseluna Upland
Agriculture and Conservation Project, Salatiga, Ungaran.
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Mr O. EDDY SURYADI
Mr TADJRI L.K. HANAFI

Dr SUDJARWO

Dr MARYUDI
SASTROMIHARDJO
Mr IWAN ISA

Dr SOEDARIJANTO
Mr R.M. MANURUNG
Mr S. SITORUS

Mr SUDRI

Mr MAMAT

Mr SUTARDJA

Mr SUMARYANTO
Ir SUGIARTO SARGO

Ir PRIHATINI

Mrs SUKESI

Ministry of Transmigration

Head, Directorate for Environmental Affairs, Jakarta
Staff Member, Soil and Water Conservation Division, Jakarta

National Land Agency

Deputy Head, Land Tenure and Land Use, Jakarta
Director, Directorate for Land Use, Jakarta

Staff Member, Directorate for Land Use, Jakarta

Deputy Head, Land Rights, Jakarta

Staff Member, Land Rights

Head, National Land Agency, Kupang

Staff Member, Land Use, Bogor

Staff Member, Land Titling, Bogor

Staff Member, BPN/KA, Jakarta

Chairman, Land Reform, West Java Province, Bandung
Head, Land Use Data Section, Land Reform, West Java
Province, Bandung

Head, Planning Section, Land Reform, West Java Province,
Bandung

Staff Member, Land Use Section, Land Reform, West Java
Province, Bandung

Environmental Development in Indonesia (EMDI) (Canadian-assisted Project), Jakarta

Dr S. MOIR

Dr J. ALDER

Drs R.P. SUDARMO
Dr R. WATSON

Mr P. NEAME

Spatial Planning Adviser

Coastal Management Adviser

Air Quality Adviser

Marine Biodiversity Management Adviser
Amdal Adviser

Soil Research Institute (SRI), Bogor

recently redesignated the Centre for Soil and Agroclimate Research (CSAR)

Dr JOKO SANTOSO

Mr G. SOBOWO

Dr M. SUKARDI

Mr ISMANGUN

Mr DJAENUDIN

Mr KOSUMO NUGROHO
Mrs ERNI SUSAMI

Mrs SOPHIE ABUJAMIN

Dr Ir SARWONO
HARDJOWIGENO

Professor BOEDI HARSONO

Dr RACHAN SUTANTO

Dr M. IDRISS

Dr NOGO KADIRA

Dr SOBUR

Acting Director, Soil Fertility Group

Researcher, Soil Fertility Group

Head, Soil Mapping and Classification Group

Soil Mapping and Classification Group

Soil Mapping and Classification Group

Soil Mapping and Classification Group (Computer applications)
Researcher, Agroclimatology Group

Researcher, Soil Conservation Group

Ministry of Education and Culture

Head, Postgraduate Soil Science, and

National Expert, Land-use Planning, Bogor

University of Indonesia, and

National Expert, Legislation, Jakarta

Soils Department, Faculty of Agriculture, Gadja Mada
University, Yogyakarta

Deputy Dean, Faculty of Agronomy, University of South
Sulawesi, Ujung Pandang

Head, Soils Department, Faculty of Agronomy, University of
South Sulawesi, Ujung Pandang

Soil Scientist, Faculty of Agronomy, University of South
Sulawesi, Ujung Pandang
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Dr SYAMSU BARHIMAN Deputy Dean, Faculty of Agriculture, University of Nusa ;
Tenggara, Kupang

Dr YAN RAFAEL Assistant Dean, Faculty of Agriculture, University of Nusa
Tenggara, Kupang

Dr W. MELLA Soil Scientist, Faculty of Agriculture, University of Nusa )

Tenggara, Kupang

BAKOSURTANAL [National Mapping Agency], Cibinong

Dr JACUB RAIS Director
Ministry of Mining and Energy

Dr P.H. SILITONGA Director, Directorate for Environmental Geology, Bandung
Ir TJETJE APANDI Head, Urban Environment Geology Section, Directorate for

Environmental Geology, Bandung
Mr DEDI BISRI Staff Member, Directorate for Environmental Geology,

Bandung

WALHI [Indonesian Forum for Environment]
Mr HANNI ADIATI Staff Member, Coordination, Jakarta
PANTAI INDAH KAPUK [Waterfront City]
Ir WIRYAWAN Real Estate and Property Developer, Jakarta
FAO Representation, Jakarta
Mr D. VUIICIC FAO Representative
Mr ABUL ZAHAB Programme Officer
Mr LANDI Administration Officer
Mrs LINA USMAN National Programme Officer
Mr R. DEMETRIUS National Administrative Officer
FAO Headquarters, Rome

Dr W.G. SOMBROEK Director, Land and Water Development Division (AGLD)
Dr R. BRINKMAN Chief, Soil Resources, Management and Conservation Service

(AGLS)
Mr D.W. SANDERS Senior Officer, Soil Conservation Group, AGLS
Mr R.N. GALLACHAR Staff Member, Soil Conservation Group, AGLS
Mr F. SEGALA Staff Member, Soil Conservation Group, AGLS
Mr S. BURCHI Legal Officer (Land and Water), LEGN

Mr B. APPELGREN Senior Officer, Water Development Group, AGLW
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Appendix 2

Statistical information on
some land-related issues

TABLE 1
Land use in Indonesia in 1989 (in ‘000 ha)
Agricultural land use
3 Human Other land
Region settle- Estata Home Forests G
ments Rawah Hptiend cropping garden
Sumatra 789 2 006 1418 6 106 1231 32 088 3792
Java & Bali 1673 3620 2 597 684 1075 2 985 825
Kalimantan 197 728 2 285 1 388 441 41 585 8 140
Nusa Tenggara 88 340 648 212 238 4 544 2123
Sulawesi 415 790 959 911 670 13 696 1739
Maluku 39 4 182 597 327 6 846 351
Irian Jaya 30 28 919 20 80 35612 4 791
Total 3232 7517 9 008 9917 4 062 137 366 21022
2% 4% 5% 6% 2% 1% 10%
Source: National Land Agency, 1991
TABLE 2
Area within forest boundaries (Forestry Department classification) (in ‘000 ha)
Forest Protection Production Forest Conversion
Island —— Total
Reserves Forest Limited Fully Forest
Sumatra 3 684 7 094 1’679 6 821 5 032 30 210
Java & Bali 444 554 0 2014 0 3012
Kalimantan 4 101 6 924 11 415 14 234 B8 293 44 967
Sulawesi 1 406 3 867 3 926 2 092 1993 13 284
Maluku & Nusa
Tenggara 779 3229 2874 1 581 3 444 11 907
Irian Jaya 8 312 8 649 4 732 7123 11 778 40 591
¢ Total 18 726 30 317 30 526 33 865 30 537 143 971
13% 21% 21% 24% 21% 100%

Source: Deparment of Forestry data for 1986/87, cited by World Bank, 1990
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TABLE 3
Approximate total of deforested land in Indonesia up to 1989
Five-Year Plan development Area of land deforested (ha), due to ]
period Transmigration Shifting cultivation
Repelita | (1969-1974) 46 300 n/a
Repelita Il {1974-1979) 83 000 n/a
Repelita Il (1979-1984) 500 000* n/a
Repelita IV (1984-1989) 750 000* 7 321 000
Total 1 379 300 7 321 000

Notes: n/a = not available; * author indicates these these values are significant underestimates. Source:
Sinukaban, 1988

TABLE 4
Dragged sediment and erosion intensity in some representative rivers in Bali and Java
i Wnent atea and rivers Dragged sediment Erosion intensity
(t/year) (mm/year)
Cimanuk Catchment Area
Jatibarang 269 1.06
Cipeles (Warung Peti) 8 467 24 .85
Cilutung (Dam Kamun) 2788 72158
Cikerug (Ligung) 2 161 5.47
Citanduy Catchment Area
Tunggilis 1769 6.94
Cimuntur (Battunung) 9147 26.68
Cijolong (Cikadu) 2872 8.23
Cikawung (Cimei) 437 1.33
Ciliwung Catchment Area
Kalibata 179 0.51
Citarum Watershed Area
Tanjungpura 123 0.35
Cisanggarung
Cilengkrang 679 2.01
Pemali Catchment Area
Brebes 1 666 5.59
Bungarwan Catchment Area
Solo 1 245 5.90
Madium (Ngawi) 1 352 5.41

Source: Central Research and Irrigation Development, Ministry of Public Works, Bandung

TABLE 5
Population ands Population density in Indonesia
Island Population ('O00s) Persons/km?
Sumatra 36 455 59
Java & Bali 110 350 690
Sulawesi 12 621 55 .
Kalimantan 9109 12
Nusa Tenggara 8 386 65
Maluku 1 856 19
Irian Jaya 1 641 3
Total 179 321 77

Source: Central Bureau of Statistics
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sedimentaries, Tertiary sand and claystones or Tertiary/Quaternary limestones/coral reefs
(Timor and Sumba) in the east.

The soil parent materials in north Maluku comprise Tertiary and Quaternary volcanics,
Tertiary sedimentaries, and ultrabasic rocks, while in south Maluku the Tertiary and older
sedimentaries, and metamorphic gneiss, dominate. Soils are primarily Inceptisols, mainly
Dystropepts and Humitropepts, over all the area, with inclusions of Oxisols (mainly Haplorthox)
in the north and of Mollisols (Rendolls) in the south.

In Irian Jaya the soils of the central highlands are mainly classified as shallow Entisols
and Inceptisols (Troporthents and Humitropepts), being a reflection of the strong erosion on
these Tertiary and older, loosely consolidated sands and gravels. Towards the north,
Dystropepts are associated with Fluvaquents and Tropaquents as major lowland units. In the
south, extensive areas of sand and gravel occur, on which recent alluvium and peat have been
deposited. Dominant soils are Tropohemists on the peat, Hydraquents in the mangrove area,
Tropaquepts on the higher terraces and Paleudults (Paleustults in the drier Merauke area) on the
better drained uplands.

Table 1 of Appendix 3 gives an idea of the estimated extents of the major soil types in
Indonesia, classified according to the USDA-Soil Taxonomy (USDA, 1990) and to the National
Soil Classification (Soepraptohardjo, ez al.. unpubl.) systems.
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