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Scene of the ﬁeld survey by 111tervlew
(Survey on the Forest Villages and Troplcal Farmmg)

}Iighly 'p_rb'd:ic':.tis?é'Nitosol-s is distributed in the flat land. h Camblsols is distributed in the !ull land zone,
. [Soil profile of Eutric Nitosols (Ne-s)] ~ ' [Soil profile of Eutric Cambisols (Be-c)]






Mixed deciduous forest (Mp)

tias a wide distribution in the model area.

Tropical evergreen forest (TE)
is distributed mainly in the flat land.
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Teak (Tectona grandis 1) artificial forest
{Stand age 4 years,  Planted by RFD] artificial forest (Fast growing species)
[Stand age 3 years,  Planted by FI0]






PREFACE

In response to the request of the Govermhent of the Kingdom of
Thailand, the Government of Japan has decided to conduct a survey on
the project for the development of aerial photography and forest manage-
ment plan in the encroached national reserve forest in Thailand and
entrusted the survey to the Japan International Cooperation Agency
(JICA). JICA sent to Thailand a survey team headed by Dr. Mitsuma
Matsui representing a Japanese joint venture in charge of the said survey
several times in the period from December 11, 1985 to December 24, 1987.

The team had discussions on the project with the officials concerned
of the Government of Thailand and conducted field survey in the project
area. After the team returned to Japan, further studies were made and a
draft report was prepared and a mission to explain and discuss it was
dispatched to Thailand. As a result, the present report has been prepared.

I hope that this report will serve for the development of the project
and contribute to the promotion of friendly relations between our two
countries.

I wish to express my deep appreciation to the officials concerned of
the Government of the Kingdom of Thailand for their close cooperation
extended to the teams. '

March, 1988

e/

Kensuke Yanagiya

President

Japan International Cooperation
Agency
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Organi- RTSD | Royal Thai Sur\fiz De.partment
zatlons_ FIO Forest Industry Oi'ganization
]1CA ] apan. illtei'nafional Cooperation Agency
_FV | Forest Village Project
Projects ; : ]
STK Sor Tor Kor Project
ha hectare(s), lha=6.25rais
G.B.H Girth Breast Height (cm)
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T. H Total Tree Height (m)
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Te Tropical Evergreen Forest
Mbp Mixed Deciduous Forest -
Forest - Dp Deciduous Dipterocarp Forest
type .
Br Bamboo Forest
: _ Sk Secondary Forest
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s.pgc.les ' euca_lybtus | Bucalyptus camaldulensis Dnn.
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SUMMARY

1. Background and Objectives of the Study

- Forest area in Thailand is decreasing rapidly these days. If it is
-allbw_éd to continue, it is obvious that'this situation will affect the land
_ conservation and soéid-ec()nomic ‘development plans seriously.

“Forest destruction by the slash and burn agriculture of farmers within
-the ﬁatibnal___reserire forestis thdught to-be one of the contributory factors
in the depletion of the forest. In order to obtain guidelines of countermea-
~ sures agamst th:s an aeual photogl aphic survey was carried out over a
. Study area covermg 2 million hectar es, A model area of 20,000 hectares in’
the study area was established and the forest management plan was

formulated. '

2. General Situation
(D The objective area for-aerial photography covers 2 million hec-
tares' extending over 5 provinces, which consist of Tak, Utai
Thani, Kampheng Phet, Suphan ‘Buri and Kanchanaburi, in the

western part of the centrai regxon of Thailand adjacent to the
bmdel thh Bu1 ma.

) The nmdél area of approximately 21,647 hectares for the formula-
| tion of the national reserve forest managemé_ﬁt plan was selected
in Logging -Block No. 1 to 5 of the KBR No. 3 Planning Area
coVering- 86,700 hectares apprbximately under the supervision of
the Ban Pong Regional Forest Office.
The model area was divided into 2 working areas as follows.
i) Khao Praleusri Bor Rae Working Area 3,898 ha
ii ) Srinagarind Working Area’ 12,749 ha

@ A soil pfofile Sur\"ey was carried out at 89 spots and the simplified
survey was added in order to decide on the distribution boundaries
of classified soils. As a result it was found that outcropping rocks
and boulders are found in the steep mountainous zone which is
distributed with Lithosols (I) and Rendzinas (E) of quite shallow
layers. The hill land zone is distributed with Cambisols (B) and

- Luvisols (L) whi]e the flat land zone is distributed with highly
productive Nitosols (N) with thick soil layers.



®

According to the geological map of Thailand, lime stone is basi_-

cally distributed.

The climate of the study area is that of mountamous areas, wzth a
cool dry season and in the \ralleys of a tnoplcal monqoon chmdte
with long rainy season (6.5-8 humid months). The annual average
rainfall is between 900 mm and 1,450 mm (by the Srindgarind Dam

Met. Office, 1981-1985). The rainy season i recor ded during Mm

through October.

The total population of the Province of Kanchandbun amounts t:Co=
607,171 persons with the populahon density of 31. 16 persons/km
That of the Amphoe of Thong Pha Phum and Si. Sawat \vhele the'.
KBR No. 3 Planning Arca is located is 26 310 per SONS.

The KBR No. 3 Planning Area is Si_tuatéd b_etiveen'thé Mae Klong
River (Mae Nam Mae Klong) and the Khwai Noi River {(Mae Nain
Khwai Noi) which feed the Sr magrarmd Dam and the Khao Laem
Ddm respectively.

The KBR No. 3 _Plé;ming.’ Area 1is located approximately 100 km
to the north-west of Kanchanaburir, which is the provincial capital
and is located apprdximateijﬁ 126 km to the north-west of Bang-
kok, the capital of Thailand: '

Access from the city of Kanchanaburi to the model area can be
made via the national road No. 323 which goes through Thong Pha
Phum, or the provincial road 3199 which go through the Erawan
National Park. |



3. Basic Survey and Main Survey

(D The situation of land use in the province of Kanchanaburi (includ-

ing a total area of 19,483i{m*) is that the forest arvea (12,125 ka’
occupying 62.2 % of the total area) is well left compared with the
forest ratio of 30 9 for the whole country. The speed of deforesta-
- tion, however, tends to have accelerated recently. (Refer to Table
4-1and Table 4-2 in the report). The whole model area of 21,647 ha
" belongs to the national reserve forest area and consist of the
following land uses: forest area 19,899 ha (91.9%), left-over area 1,
1096 ha (5.1%), farm land and grass land 479 ha (2.2 %), bare land -
107 ha (_0.'5'%), river and others 66 ha (0.3 24), at present.

“The table below shows the contents of the forest area of 19,899 ha.

{Unit: ha)

- Working ‘Ar ; '
. o:_u?lg .1e_a Khao Praleusri ) 2
: : Bor R Srinagarind Total
. or Rae
-1Forest Type :
Tropical Evergree :
‘10p1_car . .v01g_10cn 197 1,050 1,547
Forest (Tg) .
Mixed Deciduous '
N 7,509 10,109 17,618
Forest (Mp)
ngduous Jiptero 0. 427 497
carp Forest (Dp) e
1 Secondary Forest ' 101 79 180
{(S¢)
; For '
Bamboo Forest 60 67 197
(Be) e ' ]
Total 8,167 11,732 19,899

@' Iy order to clarify the actual state of the forest an inventory was

exccuted by means of sample plots (250 m X 40 m each), which
were set up with 50 plots inside and 12 plots outside the model area,
a total of 62 plots. The findings are mentioned in brief as follows.

It was found that forest type T .is distributed mainly on flat land,
and M, and Dy are widely distributed in the whole model area.
Tree species composiltion findings were that DIPTEROCAR-



PACEAE trees amount to 48 % in Dﬂ, and bamboo is wxdely
distributed. The number of saplings by forest type was found to be
17,645 trees/ha in Ty, 12,875 tr ces/ha in My, and 16,768 trees/ha in

Dys.

(3) The results of the sur ~vey on the forest villages and tr’opiﬁc'al farm-
ing show that there are about 100 families living in nine villages
which amounts to 500 inhabitants. The dverage living space is 0.7
rai per family. The aver age area of farmland is 156 rais per
cultivating farm household. The anriual consumption of solid wood
for fire wood and charcoal per capita s 0.705 m'. '

The aVerége annual cash income of éll the _fa;nilies-sllrveyed is 9,
520 bahts, consisting of 4,530 bahts from the sales of farm pmduclts
and 4,990 bahts from non-farm empio"ymeﬁt. On the other hand,'the
average cash income of FV and STK is 24,280 bahts,_consist_ing of
12,410 bahts from sales of farm products' and 11,870 bahts from_
non-farm employment,” which amounts to approximately 24-2.7
times as much as the said income (refer to Table 4-7 in the report).

Note: 1. 1rai = 0.16 ha
2. 1 baht = 5.5 ven (1987)

4, Site Anulysis and Land Use C!ussnfrcnhon

Land type classification, land use capablllty ciassxflcatxon and land
use classification were carried out.and estahlished based on topographi:
cal analysis of altitude, aspect of slope, gradient, microtopogiraphy. and
valley density. {Also taken into consideration were other basic factors
such as climate, geological structure, macrotopography; forest types and
soil types.

Conclusively land use capability classification by agriculture, forestry
and livestock raising could be evaluated by the 2 factors of soil type and
gradient. This was becausé the model area wasi’t very large and its
quality in view of the infrastructural factors was not very diversified.



’l‘a_blefdf the J udgement of Land Use Capability for Agriculture, Forestry
and’ L_iyt;_ﬁs't;ggl( Rai_s_ing

Soil type|Division| ~ Gradient
R ~5° | 6~8 § 9~13" |14~18°|19~23"{24~30"] 31"~
Ne | A || Lt | -8 4] x X X
- T g 1 I : | E 2 { |_3 lI %
1 Lo | ] o | | X X
Bec | A || ] % T
Pyl . | ]
L ke ] x ]
Te. 1 A |1 2 -] X X x
Be-r | F || 2 I e X
L[ b ——— || X
b A a [| X X X X
E-I Foif 3 { X, X X
L IF : 1R X

(Note) Suitability _fbr agi'icul‘t'ure(A), forestry(F) and livestock raising(L.)
1: Lafge, 2 : Medium,- 3:Small, X :Unsuitable :



Land classification was established on the basis of a'land use pnm 1ty '
rating in view of agricultural, forestry and livestock DIOdllCtIO]] pul poses
{aking the socio-economic conditions into- COllSldeIatIOIl This was in

order to further elaborate the suitability chsses of the land, based on the.
natural conditions of the site.. The land use LI(ISSIfIC&TLIOD was then
determined on the basm of the land classxflcatlon shown as follows.”

(Umt ha)

Land capabﬁ&y classification

Agnculture 1
Agriculiure 2
Agriculture 2

Forestry 1 Allli:l
Forestry 1 -A.F,
Forestry 2 A,F,

Agriculture 3
Agriculture 3
Agriculture 3
Agriculture 0

Forestry 2 AF;
Forestry 3 A
Forestry 1 A F,
Agriculture 0 Forestry 2 AyF,
Agriculiure O Forestry 3 A0F3

Forestry 1 A,F, |

Aguculture 0 Forestr y 0 AOF,,

Consm vatmn of mountamous
forest and basin conservation
forest
Total

3. National Forest Management Plan

{1) Forest land use plan

(D Basic policy for preparation .

The purpose of formulating a national for'est.manageménf bl_atj in
the model area is to highly upgrade and harmonize the various func-
tions of the forest ; functions such as sustainable production of timber,
environment conservation, erosion control,water source, scenic béaﬁty, '
etc. The main iterns of the model area will be sumlharized as follows, -

sification | Land use Acreage within

classification | the model area’ |
Expressed by AF .
Suitable for both 3,779
forestry and agri-
gg]ture L
E'xpress'ed.by F
Suitable for 8,147
forestry
Expressed by 1 5424
NANF
Unsuitable for
both forestry and
a&‘iculture - 7
Preserve area 4,297

I ] e




: 1) The increase the productivity -of the natural forest.

2) Certain amounts of the area will be converted to artificial planta-
- tion to increase the production of timber.

3) To establish the settlement of the farmers illegally living in several
parts of the forest. :

4) Settled farmers will be mobilized to assist in the establishment of
~ the plantatmns o '

5) T hoqe fmmels thus famlll'ulzed with forestry will be expected

to make good partners in the conservation of forests.

The folIO\vi'ng basic policy has been determined.

1) In principle, foz est areas shall be excludea from agncultmai :
land use. ' '

ii ) Reforestation effor'ts shall be introduced as soon as possible at
such sites as farmland, poorly 1egeneratec] natural forest and
bare land in forest areas. ' '

i) Due consldelatmn shall be given to the pmtectmn of forests,
mcludmg national parks and those required for the conserva-
t:on of mountains and river basins.

| iv) Those forests demgnated as reference forests in view of their
importance in terms of ecology and those 1equned for the
preservation of genes shall be protected. -

'v) The boundaries of eXiSting-rightS shall be clarified.

vi) The Forest village Plan shall be promoted in addition to the
promotion of the relocation of those farmers scattered in
nétional reserve forests in order to form local communities of
an appropriate_size. |

vii) Refdrestation and the conservation of forests shall be promoted
in forest areas by intr oduung agr 0f01 eslry in appropriate
areas.

vii) Coordination with the existing plan of the Royal Forest Depart-
ment (RFD) shall be promoted.

The model area of 21,647 ha is classified into the following forest
- 1and types based on the survey results of the site analysis and the
basic policy for planning as shown on the table below.



FForest Land Type and Acreage

(Unit: ha)

Forest land use | Forest land type Purpose of utilization Acreage: Re_marks
classification o i e 1o
Trorestry Area - | Artificial forest  [Area for _timbel_‘ production by
' © partificial forest works & *1,614
Natural forest . }Area for timber i)rotluctipn‘ by .
selective cutting method *1,206 5,065
Bawboo forest . [Area for bamboo production by : T
.. [bamboo forest works . 17
{Reserved forest Reserving afea “for forest Co
] . Jworks in future - 900
Left-over area,|Unsuitable “area for forest
_ ele. |works; etc. - - o] ea28
Agroforestry|Artificial forest fArea for timber production by _ ]
Area artificial forest works *510
' Communal Area for five wood
tforest . - {production S 30 o
Farming land | Area for cultivated land, : _
) _|housing & public facilities 270
Bamboo forest  [Area-for bamboo material ’ 29
Natural forest Reserving forest T
Preserve Area Natibnal park Area -for national park inf . B
' model area T 12,749 ing
| pmeddtaren [ STT gy pn |neluding
Conservation Area for conservation of moun-f - . river
area - tainous forest & basin conser-
B _ vation forest 1,922'
Total 21,647 | 21,647 -

% including forest voad, five break and left -over arvea.



. {2) Forestry area plan

Thls plan deals with the 6,065 ha of forestry area described in forest
and use. o

@ Sustamcd yleld
~ The KBR No. 3 Pldnmng AICd of appr oxun'itelv 87,000 ha, includ-
' ing the model’ area, is considered as one subject area. This is due to the
_model area in itself seeming to be too small for the idea of sustained
_yield to be applied.
Thls Sub;ect area for the sustained yleld calculation was divided
into 3 units, i.e. artificial forest work units inside and outside the model .
area. and natural forest;Work units. - '

@ Standaxd of workmg method
. Artificial for est: worl{ should be carried out with caleful consmlera
“tion to-the conservation of the naturdl env1ronment
The planting 51tes within-the model area will be selected from those
_'sates which are classified as F, and/or F, (mcludmg pa1t of F;) and also
classified as having a 53011 type of Ne, Be, By and/ or L, when the forest
cond:tlon 1s poor after S&lectwe fel}mg or-land that is bare.

A smgle tree selective cutting system: for natural forests with a -
llSdble stand volume of up to 209% will be introduced with a cutting
cycle of 40 years: Dependmg on the forest type, forest improvement

~ work by under-planting will be carried out. The natural forest work
sites in the model area will be selected from those sites which are
classified as either F,, Fy and/or F; and have a 3011 vae of Ne, Be, Bg
and/or L. (mcludmg parts of E-and I).

The bamboo forest management will be basically selected on those
sites which are classified as the By type rich in good bamboo trees.

@ Standaxd yleld :
The calculation methods to determme the standald yield are made
o takmg the feasibility of the relevant work into consideration using both
" the area allotment method and the volume-péeriod method as a rule
because of the absence of accurate growth data. In the case of natural
forest. work the yields could not be designated in the first working
-period since the concession had already finished felling and the stand
| ‘volume has not been recovered yet,
" The.total vield of natural trees felled on the land designated as the
'artificial fo_rcst work sites and that of newly created artificial forests



{fast growing tree species) is calculated as -the yield for the first
working period (10 years). ' S

The yields for this period assuming an annual’ p]antatlon area of 64
ha (32 ha teak, )Z ha eucalyptus} are shown as follows.

Yield from Natural Forest 61,184 m*
Yield from Artificial Forest 22,560 m*
Total 83,744 n¥

‘Phe plantation is planned to be completed in 30 years.

Note: The yield from the natural forest includes not only the useful tree
species but also others.

@ Planting tree species, final fellmg age, cutting cycle

Teak has been chosen as the l'lldtl] commelmal tree Speucs w1th a
rotation period of as long as 50 years.

In ordel to supply chip, {irewood, charcoal and simple construction
materials in a short period, a rotation period of 5 vears has _been

"~ decided for a fast growing species assuming 2 times of coppice rotation

for each reforestation. . ' o

A cutting cycle of 40 years and a felling ratio of 20 9% areassumed
for the natural forest where selective Cutﬁﬂg methods are to be used.

(3) Agroforesiry orea plan

This is the plan for agroforestry area of 911 ha deqignated in the
forest land use classification. . :

54 households (71 households ind_uding those outside the model
area) have already been located in the agroforestry area (AF), formihg
is an independent local community. Though most of them have no land
use right, the establishment of such places as the Forest Villagewas
planned in order to invite the scattered families into .the present
community area. This will cease further destruction and depletioh' of
the forests through the initiation of the agro sﬂwcultme system by
those farmers. ' = '

The Forest Village Plan aims for the pefmanent relocatidn of the

. scattered farmcrs in the national reserve forest, to the present commu-
nity area. : : '

The Forest Village is planned in part of Compartment 1and 3. Ther
area which i is planned to accommodate 100 households comprises of 240
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ha (1,500 rais) of residential and farming area and 30 ha of public

facility site.

- In the t:om_muhal firewood forest of 30 ha, the planting species of

‘tree Will be  Eucalyptus sp. with a cutting age of 5 years and the
successive 5 y'eeirs of rotation by coppicing will be repeated twice.

The necessary areas for each item of the Forest V iltage area shown

as follows.

: rrI_t_e'n)- L

Acreage (ha)

Residential plot - and
farm land '

Remarks

{~1.0 rai,

Residential plot per family 0.5

240 Farm land per family 14.0 ~14.}-
' 15 rais,
e S _ | Total 15.0 rais (2.4ha) _
-t Public institution plot | 30 Roads 15 ha, Structures 15 ha
I Sub-total . 270 _ o : _
Bamboo forest - 29 To supply bambo.o for inhabit-
_ ~ |ants
Communal forest for 20 | To supply fuelwood for inhab-
fuelwood , _ itants - .
| Natural forest 72 To remain as natural forest for
. reserve land
Sub-total - 131 B | ]
Total 401

Reforestation activities in the agroforestry area will be im-

plemented by planting after clear cutting and intercropping between

planting rows.

The planting species will be teak which has a long cutting period

and the fast growing Fucalypius sp. The anmual reforestation area

will be 32 ha for teak and 32 ha for eucalyptus, totalling 64 ha.

The area of agrosilviculture is 510 ha consisting of 320 ha of

_reforestation area by teak, 160 ha by eucalyptus and 30 ha are

_allottéd for forest roads, fire breaks and others.

The spacings for each species area 4 m X 3mand 4 m X 4 m for

teak and 4 m X 2 m and 8 m X 2 m for eucalyptus.



(4). Conservuhon ared plan
This is the plan for a conservation area of 14, 6?1 ha designated in

the forest land use classification, _

" This conservation area is d1v1ded mto a natlonai palk area, and
a land and water conser vation area (a mountain congervation area
and water basin conservation area) outside the national park.

) National park arca
12,749 ha of the southern half of the model area belongs to the

Srinagarind National Park. As fellmg and the_convel sion of forest
land to f_a'rniland are” prohibited within national parks, positive
forestry activities will not be executed in -this arca, However the
following exceptions apply i.e., the rehabilitation of land in bare co-
ndition at present, construction of roads and public facilities for
the utilization of the national parks, provision of notlce boaxds and
signs and the setting up of research forests. '

@ Land and water conservation area
The mountainous area in the east of the model area W1II be
designated and preserved with no operation since _1t is located direct-
"1y in the upstream area of the Srinagérind Dam and has steep slopes.



1.0 INTRODUCTION
1.1 Background of the Study

- In Thailand the forest area of the couhtry was 273,600km?, accounting
for 53. 3%'0f land area in 1961, but in 1985, it had been reduced to 149,100
“km?, 29.09% of the countly s land area. A forest area, as large as 124,500
km?, that accounted for 45.5% of the country’s forest area has been lost
Cin“the iast 25 yeazs If it is left unattendcd a forest area of 6,000 km? is
" bound to be lost annually in future.

. From the viewpoint of land pr eser vation and socio-economic develop-
ment p!a’hning,—.the deécrease of forest is a serious influence. The preven-
tion of forest "destructiori ‘and the rehabilitation of forest are rapidly
becommmg cr itical pr oblems . _

- This’ 1ap1d decrease is pr:mar;ly att; 1buted to the wnrestrained
d(—,btructlon_of the forest by the field- burning agriculture that is practiced
by the farmers who have been illegally entering the national forests.

Thailand has incorporated countermeasures against the intruding

- farmers in-order to advance the Forest Village Plan, through the practice

of agroforestry, thus bringing togethei and setting the intruding farmers
who' live dispersed throughout the forest. (The 4th Socio-economic
Development Plan in 1979-1981) - ' '

1n-the 5th Socio-economic Development Plan (1982-1987), the Sor Tor
Kor Plan has been adopted, while the Forest Village Plan
: co_ntinués to the advance. The prerequisite for making both plans success-
ful is execution of reasonable classification ofland use and the formula-
tion of forest management plans.

I.Z_Obie;ciives of the Study .
The objéofivés" of the study are to take aerial photographs of the study

" area, and formulate a'_forest management plan for the intensive study

area.



1.3 Study Aren

The study .dl'CEi lies in the western part of thé"'céntral* 1;Pgion' of
Thailand adjacent to the border with Burina and covers an area of twor
million hectares extending over five provinces of Tak, Utai T ham
Kampheng Phet, Suphan Buii: and Kanchambml, ‘including: the model
area of twenty Lhousdnd hectares estabhshed in the aelected zone of the
model area (86, 700 ha of KBR Nod Planning Area under the contr ol of the
Ban Pong Reg:onal Forest Office). (Refer to ¥ig. 1+~ 1'v2) Ny

In order to formulate the forest mdnagement plan as each for est w01 k
plan, the model: alea was selected in a place consisting of three kmds of
forest land by use and state (encr oached area, logging oper ation area and
preserve atea), with different site conditions, uses and forest conditions. |
(Refer to Ifig. 1—3) '

1.4 Basic Po!icy for the Smdy Execution

The present study was executed in accordance with the Scope of
Work concluded by and between' the Japau International Cooperation
Agency (JICA) and the Royal Forest Depaftméht (RFD} of the Govern-
ment of the ngdom of Thailand in July, 1985. The detailed. contents of
the study had heen dlscussed in consultation with the RFD staff.

In particular, the’ founulatlon of the forest management plan takecs
into consideration the handling of settlement in the model area. o

Although the study team examined on measure to freeze the present
state of the encroachment and to improve forest condition through '.
reforestation work with a view to prevent new settlement, the RFD
expressed that any residence in natlonai reserve forest w1th0ut pOSSesS-
ing a certificate would be 1llegal e

As a result of discussion and consulfation between the study team and
the RFD, both finally agreed to fomulate the Fm est VllIage Plan in the
model area excluding national park areas.

__14_.4_
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1.5 Quiline of the Study

The fundamental studv Was execut(,d for the for mulatton of natlonal
reserve forest management plan on the items descr 1bed below. over 3
years hetween 1985/86 and 1987/88.

(1) Study in 1985/86
@ Aer 1al photography :
To carry out the aerial phot0g1 aphy of one mﬂhon hectai s on the
southern half of the study area including the model area.

@  Control point swrvey
To conduct traversing and levelling in the model area.

(3 Basic survey for the national reserve forest management plan
To collect and analyze the existing data and execute the field survey.

(2) Study in 1986/87

(1) Aerial photography

To carry out the aerial photogx aphy of one million hectares, on the
northern half of the study area.

(@ Mapping _
~ To carry out the aerotriangulation dnd prepare the basic map of the
nmaodel area.

3 Preparatlon of the forest type map _
To carry out the aerial photo-interpretation and plepare the forest
type map and forest uwentmy book of the model area.

@ Preparation of the site analysis map -
To carry out the topographic analysis and site analv81s and Dl epare
the site analys;s map of the model area. ' '

®  Main survey for the natlonal reserve forest management plan

To carry out the field survey: ‘and examine the pr oposed land use
classification of the model area. .



~ {3) Stady in 1987/88
O. | Fdr_imllati'on of the national forest management plan
_ To formulate the forest land use plan and the forest work plan of the
niodel area.

@ Field verification
. To verify and examine the formulated national reserve forest man-
agement plan in the field.

3 _Pi‘épaijatiou-of the guidelines and the manual

To prepare gti_iclelilles for for_mulating a forest management plaﬁ and
a manual for the monitoring of the forest land use by means of remote
sensing. ' '

- @ Preparation of the reports

To prepare the final report and produce the map of forest man-
agement plan and the forest register.



1.6 Despatch of the F'ield Survey Team

The foliowmg fleld suwey tcam was desp'ztched for three yeals from

1985/86 until 1987’/88

(1) In 1985 /86
(1)  Survey team

Team Role & position Name Survey period | Days - |
Project leader & Mitsuma MATSUL | Dec.t1 ’85-Dec.20 '85 20
team leader _ ~ . .
§  [Land use plan Yasuo MURAMATSU | Dec.11 '85-Feb.3 '86 55
O i T - N o - . - R
bl < Forest management i Shigeki KQIKE : ' n
‘i E‘ E"oregt \.rillage : :I'adao OHARA A 7
:>: g Tropical farming | Surnia ICHIKAWA # #
3 E - 7
; 4 ann_’o.nmcnt & site Kozo KATO ” »
@8 condition o R : .
A E | soil | Teruji NAKAMURA ) P
Forest type Kota SHIMOKAWA n n.
& | Leam leader, planning, Takehiko HIRANO . | Nov.26 '85-Apr-7 86 133
& }supervision, inspection o )
@ . e - —
gzu Air photo signal Katsuyuki _KONDQH__ Dee.] "85-Dec.30'85 30
_'é Developing & processing Tsutamu INUL Nov.26 "35-Apr.7 '86 133
_: | Photography Masao IWATA Dec.16 "85-Mar.28 '35 103 |
‘51 Pilot Hideki KIDANI Dec.] "85-Mar.23 86 115 |
e S ——
Ground staff Yohji EBARA _ Con y
& Team lcader I'amaml IMAI Jan.20 '86-Mar.10 '§6 af
ey "“‘_‘____—4—"___—4_*’.—-‘_*"—"—'
8 Control poif:t survey Ry:)suke IT OH n n
ElEr » Katsuyuki KONDOH " 4
= —————— e —— 3
S51.." $hozo SHIMODA o »
K Masahiro ASAL n ]
@  Advisory team
Role & position : Name Period Days
te_d“d)e"r - Toshiaki TSUCHIYA | Jan.20 *85-Fan.31 '86 12
Acuaf photogrammetry Yasuo ITO : ¥ W
I*mert management pl:m Tadashi MATSUI 0 n
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(2) In 1986/87 _
(O Survey team

Role & position

Kozo KATO

4

Kotz SHIMOKAWA

Team Name Survey period Days
1-Project leader & . e ¥ 20y 3
Leam leader Mitsunma MATSUI Jan 10 '87-Jan 20°87 20
kS .
“F‘: % .‘;: Land use plan Kazushi YUMOTO Dec. 11 '86-Fan.29'687 50
S-S e : . .
\:;?“3 E Forest management Shigeki KOTKE " - !L
5
% 5 ? Forest village Tadao OHARA ” »
£a | Tropical farming Sumio ICHIKAWA '’ #
= Soil Teruji NAKAMURA " "
Forest type Kota SHIMOKAWA n "
. : } - | Augd2 "86-Aug 3U86 20
2 | Team leader lakchiko HIRANO T
g | : S : Mov.11 '86-Feb,28'57 110
.if Photo processing Akira NAGASE Dec.11 ’86-Feb.23°87 50 |
fﬁ lihotogra_phing Masao 1\_\’;\'[‘ A Nov.24 '86-Feh.17'87 8o
§ Pilot. Kivoshi ONO Nov.24 '86-Teb. 1787 36
T Ground staff Yoji EBARA Dec.1 '86-Feb 1787 74
1e Team leader,
2 | Photo-interpretation. Tadao OHARA Aug.12 "86-Sep.20'86 40
§ g < | anid data collection ’
8 2 % Photo-interpresati ' ' o
g5 8 rato-interpreta ion Sumio ICHIKAWA i »”
2 5 3| and data collection- :
HEe # # »
5.2
&

@ Advisory team

Rele & position

Name

Survey period

Days

Leader Toshia'ki TSUCHIYA | Jan.15 '87-Jan.24 '87

Land utilization plan;i_t‘lg Hiroaki KATO ~ "

Aerial photogrammetry Hiroshi WATANABE H
Tadashi MATSUI i

Forest management plan
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(3) In 1987/88

O  Swrvey team

FTeam Role & position Name Sur\"ey perlod L!;)_EWS
Project leadey & Mitsima MATSUL | Nov.25 *87-Dec.24 '87 30
g jleam leader - P i .
g Land use plan Kazushi YUMOTO _ K i
Tg Forest management Shigeki KOIKE n : »
3 - . - FM/G R S S W
Fovest viliage Tadao OIIARA "o n
3 : T e
i, | Tropical farming Sumiv ICHIKAWA L "
Soil Teruji NAKAMURA _ » ]
) ! Mitsuma MATSUL | Feb.21 '88-Feb.27 '88 7
Explanation of draft {inal veport - -
Tadao QILARA #. "
S
(2 Advisory team
Item ~ Role & position Namé Survey period Days
<= | Ledder Hivoaki KATO Dec.10 ’87-Dec.19 "87 10
xd — e - -—
“% | Comdinatar Hidekazu SHIRAISHIL { . - W »
Leader Hiroaki KATO | Feb.21 '88-Feb.27 '88 7
= *l Coordinator Toshibwmi SERIZAWA T on »
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- 2.0 AERIAL PHOTOGRAPHY AND PREPARATION OF
THE BASIC MAP

2.1 A_eriul Photogruphy

(1) The base office for the aerial phdtdgraphy
The hase office for the aerial photography was established at the Don
Muang Airport in Bangkok in 1985/86 and at the airfield attached to the
Ministry of Agriculture and Co-operatives _iihﬁt was located in Nakhon
Saw'an city in 1986/87.

(2) I‘qulpment used for the aerial photography and processing
a. Airplane _ '
Cessna TU 206F -
b. Survey catnera
WILD RC-10 15/23
¢ Film dexre10p1ﬁérlt
' Kodak Film Processor
Bathamat. 1140
d. Contact print
ZEISS Contact Printer KG-30 '
e Contact processor
 Kodak Royal Print Processor -
f. Rectifier _
Zeiss Automatic Rectifier SEG-V
g. Aerial film
Kodak Plus-S 2402

(3) Aerial ph‘otogr’aphy
- Aerial photography at a scale of 1:20,000 was carried out covering one
* imillion hectares of the southern half of the study area in 1985/86 and one
‘million hectares of the northern half of the study area in 1986/87.
-The results obtamed are hsted in the Appendix Table-1 and the
outline of the photog1 aphed area is shown in the Appendm Fig.-1.
(4) Photograph processing and mspectlon
“Photograph processing was calrled out at the RTSD (Royal Thai
Survey Depaltment) the aerial photogl aphs obtamed were examined for
‘ _overlap, sidelap, deviation {rom the c¢ourse, cloud image, etc., and the
photo index map was drawn to a 1:250,000 scale,

R T



(5) Resuits : .
The following pioducts were obtained as a result of the works

mentioned in (3} and (4)
a. Negative film 1 set

b. Coutact prints 2 sets
¢. Photo index 1 set

d. Enlarged photos 1 set

2.2 Control Point Survey

(1) Conditions related to the execution of the work

D Arrangements (headduarters and base camp)

The headquarters and base camp'for the control point survey were sef
up at the Srinagarind \atmnal Park Office, located at the southern
extremltg of the model area.

3 Equipment used

a. Transit WILD-T2
b. Distance meter H.P.~3808A
¢. Level AUTO LEVEL (Nikon)

(2} Traversing

(D Planning and reconnaissance L

The traverse points were arranged at 13 plat,es n total cmsmtmg of
9 places where signals are located and 4 places where traverse turning
points are located, based on the 1:50.,000' topographical map drawn up in
1964. So as not to obstruct the mapping work of the model area and by
taking care to maintain the required accuracy, recannaissance was _
carried out at these places to examine the topography on the spot, and
note the ex1stence of obstacles and other relevant partlculals The loca-
tion of the signals and traverse tur_mng pqmts-1s_sh0_wn in Fig. 2—1..

@  Selection and erection of stations o

The selection of the stations was qulte troublesome in view of the
conspicuous secular changes in the old 1:60,000 topogl aphic map.

As for the signals set up in December 1985, it became necessary to



change -7 of the 9 points because the model area was fixed in late
December, Under the circumstances, an arbitrary coordinate system,
obtained from the.plane_rectangular coordinates of the 1:50,000 topo-
graphic ma'prw;as used in this study, because no national control point was
comprised within the model area and moreover authorization to use the
restilts of the survey was not given by the Government of Thailand.

@) Distance survey

Two sets of measurements were carried out at each side, by using a
Hewlett Packard 3808A distance meter. The discrepancy between these
sets was limited to within 1/40,000.

@ . Horizontal angle survey

Angles of 2 sets {0°and 90°)were measured at the various observation
points by means of the double angle method. The restrictions referring to
the observation are 20” in terms of double angle difference and 15” in
terms of observed angle difference.

&), Vertical angie survey

The restriction referring to the vertical angle survey was assumed to
be 1 set in each direction, and the discrepancy in terms of altitude
constant is assumed to be 15”. _ _

Both the horizontal aﬁgle survey and the vertical angle survey were
carried out with a Wild-T2 (17 reading) transit, and measuring plate,
flashlight and mirror were used as the sight sign.

(3) Levelling

The altitudes of the signal points A- 4, A- 8 and A- 9 were determined
by direct levelling, by using the Srinagarind Dam water level (W.L) as a
reference plane. The survey was started at the W. L. and was closed at the
W. L. after passing through A- 9 and A- 8, and moreover a round trip
survey was carried out between a bench marlk set up halfway through the
_Sai'd survey route and the point A~ 4. The discrepancy throughout the
I‘OUI_l.d._ trip is assumed- to be 6 cmYS (S=one-way distance).As for the
signal thltSA‘- 1, A- 2, A- 3, A- 5, A- 6 and A- 7, their altitudes are
determined by indirect levelling, which consists of regarding the points A
-4, A- 8 and A- 9 as datum points, and calculating the differences of
el'e_vation'betwé'e'n the signal points in question and the datum points by
measuring the corresponding vertical angies with a transit.
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{4) Final results

.’i‘lhe r_esru_lts i‘eférr_ing to the various datum points and traverse turning
points obtdined as a result of the steps of procedure described in 2 above
are shown in the Control Data List of Table 2—1.

~ Table 2-1 Control Data List

_ (Unit;m)
No. X Y _' -H Remarks
A1 | +1645581.63 | 4487 206.88 | 781.84 '
A—2 | +1644 755.72 | +482 037.73 | 621.52
A--3 | +1640 550.00 | +477 660.00 | 895.79
P-1 | +1640555.36 | 4477 656.26 | 895.91
P-2 | +1640 555.69 1 +477 660.39 | 895.91
A4 11633 549.44 | +484 740:57 | 848.94 -
(A-4) | +1632 974.05 | +484 357.71 | 723.613| Air Photo Signal
A5 | +1624'533.09 | +487 175.10 | 871.93 | :
(A-5) | 1624 532.02 | +487 172.81 | 872.80 | Air Photo Signal
A—6 | +1622 281.30 | +292 411.18 | 825.39
A=T | +1635042.12 | 4501 016.65 | 276.37 | :
(A7) | +1635038.81 | 4501 00412 | 279.87 | Air Photo Signal
A—8 | +1621 77482 -} +502 075.99 | 191.61 :
(A-8) | -+1621 77567 | +502 062.44 |{ 192.418] Air Photo Signal
P +1621 750.80 | +502 080.15 | 190.21
A-9 | +1618 13438 | +498 832.12 |263033) .
(A-9) | +1618 114.97 | +498 867.48 | 260.235| Air Photo Signal

2.3 Preparation of the Basic Map

(1) Aerotriangulation survey

Aerial _pho_to'gi‘a'ph_s' for preparing the basic map of the model area
were 76 mbd_el_s _(1fef¢r to Table 2“2):, wi_th respect to which'the aerotrian-
' gulat_ion_ sul_fvéy._ was carried out. Using as reference the results of the field
_ Wérk {control point survey, levelling) and spot heights on the existing 1:
50,000 map, pr_imafy_i_ca_lCulatidn was carried out with respect to the
planimetric l_ocatigjh.s: and elevations, and after examining the results of
the cal.CLll.atian; thé aerotriangulation survey was executed by means of
the blo'c_'ls_{_ .:E-j{dj.ustrhent te_éhnique._ The residual calculation at control
poi_nt_s_'is_ as li_'sté'd_ on Appendix Table-2. -

Pf_in'cipal eqiripment used was as follows.
a. Dot engfaver - Wild PUG 11
~ b. Comparator. : ZEISS Stereo Comparator |
c. Computer . Full FACOM M150-F System
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Table 2—2  Acvial Photographs for Preparation of the Basic Map

T )d . No. of Nurnber of
Course . Photo | soeraphs | - models '
| C4 20-25 | 6 5
Ch 20 - 26 7 6
CGA 22 - 29 -8 7
C7A 21 - 30 10 9
C8 21 - 32 ¢ 12 - 11
o) 25 - 36 12 1
C10B—1 5-13 9 8
C11 25 - 31 7 6
CizA 27 - 33 7 6
C13 28 - 32 5 4
| C14A 29-32 | 4 3
Total 11 courses 87 76

(2) Preparation of the topographical map _

Using the results obtained by the :aeroti'iéngrnllatidn éur?ey, a topo-
graphical map of the model area of 20,000 ha.was prepared on a reduced
scale of 1:10,000 with the contour interval of 10 m and auxiliary contour
of 5 m by going through such processes as mechanical plotting of details,
compilation and drawing. The adjo'in'iug sheet is as shown on Appéndix
Fig..-z

(D Major equipment used 7
Precision stereo plotter . : Wild Stereo Plotter AS
Co-ordenatograph : Daini-Seikosha Xynetics 1100

{2) Accuracy of the topographical map _
Planimetric loc_ation of features: 2.0 mm on the map
Elevation of spot height :4/3 of the contour interval
Contour line : 2/1 of the contour interval



3.0 FOREST ANALYSIS
3.1 Acrial Photo-_im_erpretaﬂon

(1) Photo mte; pretation for land use

.The. aendl photogt aphs wele interpreted for the land use of areas
othel than forest in.the model area according to the {following standcu d
'table for the classification of lcmd use. (Refer to Table 3-1)

~Division lines were drawn to demarcate cach land use which was
interpreted and classified and the applicable symbols were entered.

Table 3—1 Standard Table for Classification of Land Use

( - Classification ~ Symbol Remarks

| Farm land A

| Grass land, grazing land G
Village v T
River R R )
Bai_’e'iand', B including quarry )
Plantation, orchard ' P _ﬁ

mOthers B 0 i telet':ommunication

station

(2) Photo-interpretation for forest type and forest form

The forest area was interpreted for forest type and forest form, and
demarcated on the map according to the standard of classification. {Refer
to Table 3—2)

Table 3—2 Standard Table for Classification of Forest Type and Forest
Form
1. Forest type

- Classification Symbol

Tropical Evergreen Forest T

‘Mixed Deciduous Forest ' My
:Deciduous Dipterocarp F orest _ Do
Bamboo Forest 7 _ o B.
Secondary Forest ' o Se
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2. Forest form

Classification \’Immtamous terrain - M}
by terrain Hilly terrain O H
Flat tervain o Fl , |
Classaf:cahon Large diameter tree La{Crown ‘diameter of}|.
_ R — : ~ {upper story tree 17m
by crown . | Middle diameter tree Mijand more from 1lm to
diameter class | Small diameter tree - Sm under-17m less than Lim
i Classification . .} High . _ ‘H, Mean tree’ height - of
by tree height : uppet ‘story trees 23m
class 1 | |and more from 18m to
' Middle _ H, {under 23m 17m and less
Low - oy
Classification by {Dense _ D, | Crown density of upper
ferown  density | Intermediate ' D, lstory trees 619 and
class Scattered D, lmore -
Thin D, (51% - 60% .
' 41% -'509%
L -140% and less

Interpreted demarcations were revised or corrected based on the fore-
going criteria. - | |

3.2 Preparation of the Aericl Photo Stand Volume Table

An aerial photo stand volume table was prepared to estiinate the
stand volume of each forest stand. classified by forest type and forest
form. The stand factor used the croﬁ’n. density of the upper story trees
which are measurable on the photograph. |

(Refer to Table—3 and Fig. —3 for data used in prepating the aerial
photo stand velume table in the Appendix.)

Formula for estimating the stand Vohixﬁe by aerial photo:
log V=-0.932+1.632 log R (r = 0.87910)
" or L I

V=0.117 R"3*
wherein: V: Stand volume per ha, m®*/ha
R: Crown density of the upper story trees,
by the unit of 59%,.
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" The formula for correcting the estimated stand volume Vy to actual

“ Table 3—3  stand Volume Table

stand volume Vy is as follows,
- Va4 =-329+1.073 Vi (r =0.88727)
The following table summarizes all of the foregoing.
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R b Ve | Vg (0, Ve Va
. R (%) 1 (m?*/ha) | (m%/ha) R (.0)_ (m*/ha) (m*/ha)
5 2 = 40 48 48
10 5 2 45 58 59
15 10 7 50 69 7
20 1 16 14 55 81 84
C 25 22 - 20 60 93 96
30 .30 . 29 65 106 110
35 -39 39 70 120 125
- S \IEI . ) VA
R(%) (m*/ha) | (m®/ha)
75 - 134 141
80 149 157
85 165 174
90 181 . 191
95 158 . 209
100 215 227




3.3 Preparation of the Forest Type Map and the forést inventory
Book ' -

(1) Preparation of the forest type. ma'p _ _

The interpreted division lines by land nse, forest: type-and forest form
were transcribed onto the 1:10,000 t0p0g1 apthdI map to pr ‘epare the draft
of forest type. Compartments by the natural borders such as'v 1dge, river
and road were set up and number ed 1espectwely SCctions by land use
forest type and forest form were established as sub- compartments and
were also respectively numbered. The forest type map was pr epaled by '
the fair draughting of the dr aft forest type map.

(2} Area measurement and g:owmg stock estlmatlon , _

The area f01 each sub- compartment was measured on the basis of the
draft forest type map. T he ' crown densny of each sub- Compaxtment was
measured on the applicable aer ial photogl aph and the growing stoch was
estimated from the volume per ha accordmg to the aerial photo qiand
volume table. The result of area measurement on existing land use is as
shown on Table 3—4. ' :

3 Prepdmtmn of the forest. mvmtory book

The forest inventory book was prepared by putt*ng togethei the
results of the interpretation, area measurement and growing stock esti-
mation and other data.
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4.0 BASIC SURVEY AND MAIN SURVEY
4.1 Environmental Element Survey

{1) Weather
Meteorological data of a per 1od of D years, col}ected at the Siillagdb

ind Met. Office located in the vicinity of the survey area, are described in
the foliowmgs and are summarized in the Appendix Table- 4.

(D  Temperature
- The average tempe:atme of the 5-year penod in question is 26.5° C,
and the monthly average temperature ranges from 22.6°C (Decembel) to
29.7°C (April). The annual average value of the minimum tempexatm es is
22°C, and the lowest monthly average of 17.5°C occurs in Decembt—n The'
annual average value of the maximum tempelatt_tres is _31 °C, and the
highest monthly average of 34.9°C occurs in April.

{3 Rainfall : .

The annual average 1amfall is 998 1 mm, and f;hlS value is conspicu-
ously small compared with the annual average rainfall all over Thalhnd
which amounts to approximately 1,600 mm.

The monthly distribution of the rainfall (759 9 min, which corresponds'
to 76% of the total annual 1amfall) is Iecmded dulmg the May to.
October rainy season, with particularly large values recorded in Septem-
ber (201.2 mm) are October (187.2 mm). On the other hand particularly
small values are recorded inJanuary '(3.9 mm) and February (12.6 mm).

The annual average number of rainy days averages 133, _with the
monthly average amounting to between 15 and 20 days during the rainy
season of May to October, and 1 to 7 days during the dry season of
November to April. The maximum daily rainfall per month recorded so
far was 134.9 mm on the 18th October 1983. -

@&  Humidity

The average humidity recorded durmg the 5-year per iod in questlon
was 91%, and the monthly average hum1d1ty reaches its minimum with
87% in April and its maximum with 96/ in - October.
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(@ Meteorological disasters
No disaster worth recording has occured so far in the region in ques-
tion. '

- (2) ‘Population

(M Popuiatlon and numbel of househo!cis in the province of Kan-

chanaburi-. ' o
The tota} poptilation of the province of Kanchanaburi as of December
1984 amounts to 607,171 (95,449 houséholds), with an average of 6.4
persons per household (refer to Appendix Table— 5) Male populatlon of
the province amounts to 308,628 which corx esponds, to 50.89 of the total,
and’ female populdtioit amounts to 298,543 which corresponds to 49.2% of
the total. The average demographic grthh recorded in the 4-year period

' from 1981 _to 1984 was 1.85%, whi'ch. corresponds to 10,228 persons.

@ Population_ of the model area

The total population of the districts of Thong Pha Phum and Si
Sawat, where the survey area was located , amounts to 26,310 (5,218
~ households), as of December 1984, with an average. of 5.0 pérsons per
household, which is smaller compared with the average of 6.4 persons per
household record in the province as a whole. The distribution by sex
.cons'is_t's of 13,812 male population corresponding to 52% of the total and
12,498 female popu]atioﬁ correspondi‘ng to 4894 of the total. The demo-
. _graphic growth during the 1 year period extending from 1983 to 1984 was
1.79%, wh'i'ch_ corresponds to 438 persons and is slightly larger than the
average of 1.59% recorded in the province as a whole. |

According to the results of the field survey executed in 1985/86 and
1986/87, the total estimated population of the model area amounts to
approximately 500: 9 v-illag'aes, 100 households) with an average of 5.0
~ persons household.

(3) T 1‘ans'portati0|_i and the state of the roads

~The model area is located approximately 100 km to the north-west of
' Kalichanabuli which is a'provi.ncial 'c-:it"y located approximately 126 km
to the west of Bangkok the capital Clty of Thailand. -

" Access from the city of Kanchdnaburl to the model area can be made
via a paved road as far as Srmagarmd Dam, but the road on the west
bank of the reservoir is quite poor in many places and cannot function as
- anindustrial road as it is. The mining company which passes through the
r_nodé,] area _usé their own private ferryboat to take their trucks across the



reservoir to the east bank, instead of using this road.

Thong Pha Phum located in ‘the northwestern part of the pr ovmce is
a base for the wood industry in this area. A road from. the model area
leads to this area, but this voad is wpaved and poorly aligned and
requires large scale improvement in the iutme At any rate, the transpor-
tation of timber is possible during the diy season but difficult during the
rainy season due to the existing Lo_ad conditions. :

4.2 Survey for the Land Use Plan

1) Fmstmg land use

Data on land use were collected duung the cur r(—.nt survey as a
premise for preparing a ploposed land use plan. According to these data,
the ratio of the forests to the total land area in the province of Kan-
chanaburi, where the survey area is located, is quite high compared to the
national average and the average for the central region. This indicating
that forests are still preserved there while the ratio of the agriculture-
related land such as paddy fields and orchards is low, suggesting that the
province of Kanchanaburi is an exceptional area in the central region of
Thailand. (Refer to Table 4—1)

Table 4—1 Existing Land Use (1983/84) -
{(Unit:km?)

Region W_hole Kingdom Central Plaiq Ka_nchal_lv_aburi
Kind of o ‘Region ‘ : Province
jand use S Acreage | 9% | Acreage o4 Acreage | - %
Total 513,115.0] 100.0| 67,3987} 1000} 19,483.2] 100.0
Forest 154,027.9] 30.0] 1807571 26.8] 12,1252} 622
Living land 41435 0.8 6943] . Lol .76.0]. 04
Paddy field 117,8165) 2301 16,9946] 252 = 7515| : 3.9]
Cash crop 47,081.8 9.2 8,607.6 12.8 1,7539.6 3.9
Orchard 19,0504  3.7{ 1,803.8] 2.7 91.31  05].
t Horticulture 548.8 0.1 209.3 0.3 10.6 0
Grass land 1,225.3 0.2} 222.1 0.3 8.7 ]
Barren land 6,256.9| 12| . 2640 041 297 0.2
Others 2,643.0| 05 22791 04y . 331 02
Unclassified | 160318.9] 313| 20200.4] 01| 46175| 237]

(Source) Forestry Statistics of Thailand 1985. RFD
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(2) Attrition of f{orests

The attrition in the size of forest areas is as shown in Table 4—2.
Every figure follows a sharp declining trend, from which it is easily
understood why the priority in formulating the land use plan lies in
preventing the decrease in the size of the forest areas.

Table 4--2 Annual Attrition of Forest Areas

(Uni_t:kmﬂ
' ReQion Whole Kingdom Central' Plain Kangl‘lan.abun
N L Region Province
Year ~_| Acreage % | Acreage % Acreage_ %
Total v 513,115 100.0 67,3991 100.0 19,483 - 100.0
1961 273,629 53.3 35,661 52.9 17,793 91.3
1973 o 221,707 43.2 23,9701 356 13,549 70.0
1976 198,417 387 21,826 32.4 13,417 68.9
1978 _ 175,224 342 20,426 30.3 13,329 68.4
1982 156,600 30.5 18,516 24.5 12,417 63.7
1985 ' 149,0531  29.0 17.228 25.6 11,562 h9.3

(Source) Forestry Statistics of Thailand 1986. RFD

(3) Existing condition of land use in the model arca
* Existing land use of the model area, where placed in the national
reserve forest area, is as shown in Table 4—3.

Table 4—3 Acreage of Existing Land Use in the Model Area

- Item Acreage (ha) Ratio(%)

Forest _ 19,898.56 91.92
Left-over area 1,096.48 5.07
[Farm land - 362.13 1.67
‘Plantation’ 28.47 0.13
Village . 10.37 0.05
Bare land . - - 107.28 | 651.88 0.50 ¢ 3.01
Grass land = 77.63 0.35
River : 60.03 0.28
Others . - 597 0.03°
 Total - 21,646.92 100.00

The land of the model aféa is extracted foreé.t {natural forest, secon-
~dary forest and bamboo forest) of 92%, rocky land of 5% and agricultural
land other than forest of 3%.
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Table 4—15 Number of Sample Plots Suryeye_c_i -

4.4 Forest Inventory

(1) Sample plot survey _ :

The forest survey by ample plot sur Vey was cmrled out w1l:h the
object of clarifying the actual state of the forest, dr awing up the criteri ia
for forest classification in terms of type and form and obtd_l_nmg._the basic
information for formulating the forest _111anagement' plan. -

(O Sample plot allmatlon _ -

The sample plots were set up at each stand belongmg to- distinct
classes of forest type and form {(according to the clasqflcatlon criteria)
within the model area, a stand which was logged recently in a logging
block outside the model area and a stand under ODEIatIOI] of loggmg in
a logging block outside the model area. :

" Number of sample plots in each loggmg block is as follows {(refer to
Table 4-15) '

 {unit:plots)

Logging' block

inside model area

outside model area

Logging block
(operated 24- 26 years ago)

11985,786 survey

9 plots

4 plots

1986787 survey

Total

13

Logging block 17

Logging block 2
{operated 21-23 years ago)

6

3 P

19

Logg( ng block 3 °
opevated 18-20 years ago)

Logging block . 4
(operated 15-17 years ago)

Logging biock. &

{operated 12-14 yoars ago)

(operated 6- 8 years ago)

2 plots

Logging block 8

(operated 3- 5 years ago)

ﬁ 4

Logging block™ ¢

(opernted G- 2 years ago) L

4 ”

12

(2 Size and form of the sample plot :
The sample plot has 1ectangula1 form with ZSGm ><40m (1 ha)

©) Survey method

All the standmg trees with 46cm or more girth breast height (G B.H)
in the sample plot was sur Veyed one by one, The investigation items are

as follows.

— 54—



a. Tree species.

A}l thée species of trees and bamboo existing in the sample plot were
surveyed, and botanical names were listed by using the manual of the
forest inventory in Thailand.

b..Girth breast height (G.B.H_.) ' _
~The G.B.H.is measured in lcm unit with a girth tape. (As for bamboo,
" the b_reast height circumference is measured on each stalk).

c. Total tree height and clear length
The* tree helght is measured in 1m units with a height meter: The clear
: length is the height up to the first ma}or b1anch

d. Timber quality
The ex_isténte and kind of defect of each tree was surveyed. Kinds of
defects were as {ollows:
Decay, Crook, Twist, Knot, Folking, Cat face, etc.

e. Canopy horizon
The canopy horizon was classified into an upper story and lower
story.

f. Calculation of volume :
The volume is calculated for each Sdmp!e plot. The volume tables
used for of calculation are those of ones currently used in Thailand.

@  Results of the sample plot' survey

The results of the sample plot survey are outlined in the following,
and the 1elevant data are summarized in Appendm Table-6.

a. Five forest types, tropical evergleen forest (Tg), mixed deciduous
forest (My), d_ec1duous dipterocarp forest (Dp)}, secondary forest (S;) and
bamboo forest (By) were identified. T is distributed mainly in flat land,
and M, and D, are widely distributed in the whole model area. Bamboo

s widely distributed, but bamboo forest which was demarcated is scat-
tered.

b As for the tree species, there are 15 species of DIPTEROCAR-
PACEAE, 5 main species of useful tree (4fzelia xylocarpa, Pterocarpus
HACYOCarpus, Delbefgia doﬂgnaieﬁsis, Xylia kerrii, Sindora siamensis), 78
'speci:es classified,“others”and bamboo.



J5A204 SROULDJURO Y © [ ISEL04 AU 0N 152404 PUOT 1034 % 4
¢ . . _ . a . . . g . 231948,
6°C08 OISt | 98 8y 97 8’1 20 £°68. 8 05 -
£9LZ N A - - 02l g A o R Wl g admay
- - - - - - - - - - - TN
. a (I
A gesl | e ~ 9'el oG Z'8 50 ACIAL a7 ) 1
0682 g7il. | 191 - 11 L2 LT 0 901l 2y S A4
9891 T9eT | Il - AL 8¢ 6'1 £0 17 AT 62 ﬁmegq
| ¥
- h -~ - - - -~ - - - - - LW
T | U3y
b 6T zst | et - ) '8 57 50 LT ¥8 ol | N
]
Lsel g2l | 88 ~ 0y 18 m L1 - ¥gl 891 51 ) 4 ﬁ
H
F1g 591z | 80 - - g H 0 ~ e 971 g1 mmp.,uj
“
- — - - - - - Q - - - - o
_ o
- - - - - - - - - - - H
I $'91z | 60 - - g0 0 - 0V 971 T g
L
. (30 > 7 |
e1% 905 -ﬁmE%wmmﬁ.womuMMm :am%%w.wax n%wme.ﬁm Mumuwgws .MMNHM@..M QH“MMWMWK u?uuaﬁ.w\wmuw r1a% HVHOY s |
®0L S220I0 : Ea N : o PO nTa); il ThE P - HON T a4y ysea0g
TVEOV IV OOEILAIG YB3 50U10 setoeds [edioutig ~dEVOOHELdId | z01d sdureg
(B, /59831)

eIy [9POIN 23 epIsur adA I, 18910, Aq uonisodurosy $910adg 891 ], 01— ¥ D|GRL



DypiIals Pas0ySLLG | L1

Srapns swonjuag | GZQ Denrd pidydosiuy : £0E
pinydnas peajdosiny D08 05r1qo DAsOyS 1 QY  PISSIIDLT PAioy§ (LG [35114m2 paioyg i QGG 2Insaiday paioys 1 Q95 D4niel pasoyg 185 MdS vagoy 1 198
Qm.:m\ umﬁom N mNm Djviopo quQI T G0 swynnadegny wuaxuuQmeQmQ . NNm wn.:__a.\.n.aauno h:qxbuokuanQ M A dds ._..ac.kQuoum._&._Q N Haﬁ JON
- . . . . . o . a5wasae
g 6E 0% (| 04120 QO0llL9 | 1g 08¢ ld0o| vt jrpg et} i AU g 0s oYM
. . . e . . . . 5381
61l 6E8 GOr: 66 D [SFAR I WA 0L 8 iy
A
i
¢gLl § Sk LEE|S6e 2 [ € H
801t g6 9wl 9vr P01 VO 8P S 4
£z ¥ 6l S0°0 070 |SC°0 et 60 |¢0 50 20 (€0 170450 00 ¢ 62 wm@
W
. N
£ 8'5¢ [°C Er el |t g} io V8 01 H
¥ 8l gol 10170 £E'1 180 50 L0 g0 ro| 0 [ A 61+ o
0 _ g0 | Lollel v A zolsa | tolsy |ow gzl | e | %
W
*L
H
0% €01 LO0]LD | wer A g0 {9el| 1o m”.v 0’8 97ei el 4
. B30 ] EG . I . 1 .
. 578 vis | S |eos foze s | ool g | evs | o3 | tss | feng [ tes | ees fooe | G | s | ves | o | ew sy S
1810, - — - —{ ad£1 15240,
’ 220 jua ] paaCysDLDg viadostuy - DoLOKS vadop sndap2042;41q 107d ardureg - i
.nﬁﬁc\.wmmhvu

BRIV [9POIN 93 epISUr adA1 389104 AQ FYAIVIIVOOIALAIA

Jo uonsodwo)) LT—F DGEL

457 —



The said tree species composition by forest type is shown in Table 4—4.
In dcuduous dipter ocalp forest ( Dy) there are DIPTI‘ ROCARPACEAE
of 132 trees per ha, and they account f(n 489 of all trees (46 cm and up
G.B.H). There is bam_boo_ in all kinds.of forest of Ty, My _cmd Dy, and the '
proportion of bamboos compared with forest trees is 6% in Tg, 66% in
My and 16% in Dp. (Refer to Tabled-16 and 4-17)

(2) Regeneration survey :
In order to-grasp the state of regeneration of saplings and obtain the
basic data for the for mulation of the forest mdnagunmt plcm a regenera-

tion survey was conducted in survey plot.
@  Survey plot

The survey plots were set up in the sample plots for forest survey. The
numberiof survey plots is shown in Table 4—18.

Table 4—18 Number of Sample Plots for Regéneration Survey -

1. Inside the model area (49 sample piots) ' o (Unit:plot)
Logging block 1985786 survey | 1986787 survey |  Total -
Logging block - 1 _ 8 plots 4 plots - 12 -
(operated cut 24-26 years ago) :
Logging block 2 16 ~ [ D S i9
(operated cut 21-23 years ago) '
Logging blocl\ 3 4 “ 1oe ) 5 49
(operated cut 18-20 years ago) _ .
Loggmg block 4 § ~ . — 6
(operated cut 15-17 years ago) : _
Logging block & 7w | - K
(operated cut 12.14 years ago) :
2. Outcsade the model "uea (12 sample plots) e (Unit:plot)
Loggmg block : ' - 1986787 survey | Total
Logging block 7 (operated cut 6-8 years ago) ' ?f__plo‘QS-
Loggihg block 8 (operated cut 3-5 vears ago) 6"lplot_s' 12
Logging block 8 (operated cut 0-2 years ago) . 4 plots




@+ Method of sapling survey .

A survey belt of Im x 40m(=40m?) was set up at the starting point and
endin_g point of each sample plot, and the n'um_ber of saplings classified by
" size into the foliowing four categories were counted.

i) Tree height less than 30 cm

ii) Tree height above 30 cm but below 130 cm

ili}) Tree height above 130 cm and G. B. H. below 14 cm
iv) G. B. IL. above 15 cm but below 45 cm

3 . Results of the sapling survey
The results of all sample plots surveyed (a total of 61 plots inside and
outside the survey area) are as follows.
(Refer to Table 4—19)

'O The number of saplings per ha was 14,900. When reviewed by size,
the s'mall'est trees of category i}, with tree heightsshorter than 30 cm,
accounted for about 34 9, category ii), trees with tree heights shorter than
130 cm, for about 539%, category iii), trees with tree heights above 130 cm
but G. B. H. below 14 cm, for aboutll%, and category iv), trees withG. B..
- H. above 15 ¢m but below 45 cm, for about 29%.

O The number of saplings classified by forest type varies widely
among plots, but when reviewed in terms of overall averages of all the
survey plots, it was 17,645 trees/ha in Ty, 12,875 trees/ha in M,, and 16,
768 trees/ha in Dp.

According to the Table 4—19, i_n Ty, the number of trees decreases as
they" grow'from shrub stage to high trees, indicating a normal plant
succession. - _ ' .

In M; and Dy, however, the number of trees between 30 cm and 129 cm
in height is larger than that of trees below 30 cim in height. There may be
various reas'ohs for this, but on the whole, M, and Dy are mwore suscep-
tible to invasion by weeds and bamboos than Te as they are thinner,'
which inhibit the gerf_nination and the growth of the saplings.

___5.'9i
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4.5 Soil Survey

(1) Survey outline
Inorder to c]ass:fy the distr lbutmn of soil, a soil sm vey was conducted
on the f01 est lands of the hillside slopes on the flat lands, on cultlvated
lands i in the ‘model area, in the planted f01 ests, ‘and the cultwated lands i in
nelghbommg areas of the model area. The soil survey was a simple
profile sur vey and was necessary £6 establish the boundariés of soil
'classifi_t:ation. The items of the soil profile suivey are: The classification
of horizon, thickness of horizon, state of transition of horizon, seil color,
limmis’; 'tt_éxﬁn‘e, structure, gravel, hardness, moisture, leaching and accu-
mulétion,_ my'corr_hiza and mycelium, root_s,-_sfa_té of Ao horizon, pores,
gle")?za'tibn biol'ogical remains, mottl(, and concretion, water table ?md in
. addition the pH value was measured as needed.
- The soil plOflle survey was conducted at 74 qpots within the model
area, 15 spots out_51de.t_he model area, a total of 89 spots. The results of
the soil prdfile survey are shown in Appendix Table—7.
In _addition'the texture and chemical 'properties of typical soil tvpes
were analyzed.(refer'to"Ap"pendix Table—8)

, (2) Appr oxunate soil dlSlI‘lbuthIl in the model area _ :

The topography of the model area may be 10ugh]y dw1dcd mto the
steep mountainous zone conslstmg of limestone, the flat land, and the
_ gently sloped hill land. .

Specn‘lcally, outcr oppmg rocks and boulders are found everywhere in
the steep t_nountdmous zone which is distributed with quite shallow layers
of Lithosols (I) and Rendzinas (F). The hill land zone is distributed with
Cambisols (B) or Luvisols (L) with slight 1rgill"1tion while the flat land
is distr 1but9d w1t11 qmte a thick layer of hlghly productive Nitosols (N}).

Their rough horizontal diStI ibution is as shown-on Fig. 4 —12. Naturally,
 soils with intermediate characteristics occur near the boundaries of each
type Of'soi}.-_(Reféi‘ to A;’)pendix?Fig.—d Soil Map)

Every one of these soils distributed in the model area is slightly
clayey, but weakly acidic soil with a high degree of base saturation which
contains a lot of weatherable minerals and organic matters which supply
' p]anf nutrienfs in abundance and which thus greatly affect the fertility
-and productivity of soil.
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(3} Characteristics of the soils distributed in the model area

@_ Nitosols (N} [USA Soil type - Rhodustalfs)

This soil is mainly distributed in the flat land in the southwestern part
of the model area. _

The_: parent materials of this soil are considered to be the thick
Seciiment'ary layer of weathered limestones added with shale, sandstone,
chert, etc. o : _

It has an extremely deep soil horizon, is red to red brown in color, is
Sli‘ghtlly clayey and_ has an argillic B horiéon.

It shows a porous, well drained, deep and uniform profile. Its root
system is deep, has a high water holding capacity and rich basic parent
material and still retains weatherable minerals; so that it has good
potential use for agriculture and forestry. -

Nitosols is considered to be one of the best soils in the tropical zone

“and suitable for cultivation of a broad range of crops. It has a relatively
high natural fertility, and Ne-s in particular has the largest potential for
agriculiure amdng soils distributed in the model area. In order to achieve
high yield, however, fertilization is considered necessary in most cases,
and its conservation is also considered necessary as it is slightly suscep-
tible to erosion. - _

Here, Eutric Nitosols {(Ne) which has a higher degree of base satura-
tion than other types of Nitosols is distributed. Even aniong the same
Eutric Nitosols (Ne), however, distinctive differences can be found in the
color and firnmess. '

Firmness in particular is considered to have a large influence on
farming, Eatric Nitosols is further subdivided into the two sub-groups.
Characteristics of each sub-group arc as follows.

a. Ne-soft(s)

O Mainly distributed in very flat land.

O It'is of a strongly reddish color between 2.5 YR and 10R in hue.
O Its profile is homogeneous with hardly any change, and is soft
overall. ' '

G- The value indicated by a hardness meter is around 10 mm for the
soft layer and in the range of 26 to 29 mm even for the hardest layer.
O Its soil property is clayey and contains no stones.



h. Ne-firm (f} : . .

O M'unly distributed in places Wlth blight Lopog1 aphlml Chdllgﬁ&
such as in the peripheries of flat land or m slightly unduialmg pldces of
flat land.

O - Its hue ranges between 5 d'ﬂd 2HYR and i is shghtly mm 2 b1 owmsh
than Ne-s, and its pr oflle also shows some ch'mges ' . _

0 Ne-f deeper than 70 - 80 cm from the top '%011 is appr omnately the
same as Ne-s but the shallower Iayels are harder tl"an Ne-s..

O The value indicated by a hdldness meter 1anges ar ound 22 - 33
mm. _ . ' _ 7
O The soil property iSV clayey,' but locally contains slightly more
sandy layers sometinies. Stones are not contained. '

@ Camblsols

Itis w;dely dlt;tl 1buted in the 11111 1dﬂd and mountamous zone through
out the entire model area. Cambisols dlsplay d1ve1 se profﬂes Here Eutric
Cambisols (Be) with: a high degl ee of base saturatlon and hlgh orgdmc
contents is mainly chstx 1buted ' I

There are the residual type and the colluvral type of Futx ic Camblsols,
smce these two types have greatly dlfferent pr ofile and are c0n31dered to
be co:lslderably different in productlvlty Eut1 ic Camblsols were further
subdivided into three sub- groups such’ as Camb}sols colluwal (Be c),
Cambisols-residual {Be-r) and Gleyic C'unblsols (Bg) which is the type in
between Be-c or Be-r and Gleysols. Char acterlstlc of each sub- -group are
as follows, o '

a. Be-colluvial (¢) [USA Soil type - E 'utro'pep'ts ]

O Distributed from the lower part of the mountain slope toward the
mountain spur in the steep mmmtamous zone,

© It is a coulluvial type of soil. . :

O Ithasa hlgh degre(, of ba%e satulailon and a weIl deveioped '%011
structure. o T :

O It has an A horizon (Mo_l_ﬁ'c' A_hor’iéon) whi'ch-'cc_)hta'i:i's' a lot of
organic matters which have .béen'compl'e'tely bl_ehded _Wiﬂl 'mi-ﬁ'era_l_' .sub-
stances and-is black to dark brown in color-and as thick as 30 to 50 cm,
as- well as a B horizon which is dark reddish brown to dark br own and
contame a lot of orgamc matters. o .

O Its textural classes are cldy loam to- clayey and it some1,1mes
contains half-weathered or decayed fme stone but the quanltty is small

O VaIue indicated by a haxdness meter rougth ranges between 25



mm or about 14 lcg/c1112 to 32 mm or about 63 kg/cm?

© 0" As its rooting system is deep and a lot of organic matters and
'_ weatherable minerals are contained, its pioductl\nty is hagh so that it is
considered usable for both dgl 1cuIturL and for ebtly

b. 'Be'-résidual (r) (USA Soil type - Euti‘ochrepts]
O Be-ris widely distributed in the hill land zone which is considered
o be the remoants of old mountain tops, as stated already.

o It is a residual type of soil which was presumably formed by the
in situ Wéatherihg of limestone parent material.

-0 It has a black-brown A horizon and a reddish brown B horizon.

0. Soil horizon is relatively deep, and the whole profile is compact
“and quite firm particularlv in the layer around 30 to 40 cm deep from the
top soil which seems to be limiting the growth of roots.

- 0. The value indicated by thc hardness meter is around 26 mm in the
soft layer and around 33 mm in the hard layer.

O The texture is clay loam to clayey and sand particles sometimes
Ijeniaiti'_ixl.part..Sometimes, it also contains half-weathered or decayed
fine stone although the quantity is small. .

O It is usable for both agriculture and forestry but as its rooting
area is not large, its productivity is considered inferior to Ne-s, Ne-f and
Be-c.

c. Gleyic Cambisols (Bg) (USA Soil type - Aquic Eutrochrepts }

O Gleyic Cambisols is cambisols with hydromorphic properties
found in the topsoil and layers down to ‘the depth of 100 cm, and is
distributed in places where the ground water level is high or where there
is plenty of water like dales and depressions.

0" In agriculture, therefore, crop species that can be cultivated are
~slightly restricted. In forestry, however, no major restriction seems Lo

exist.

'@ Luvisols (I) (USA Soil type - Vertic Haploxeralfs]

- "This type of soil is distributed intermittently on flat or gently sloped
areas.of the hill land. Luvisols is a clayey soil characterized by having a
dist_inctivé argillic B “horizon which occurs in accompaniment to the
abrupt changes in the soil structure and by a high degree of base satura-
tion. Here, vertic Liivisols (Lv) which belongs to the'category of Luvisols
is distributed. |



Vertic Luvisols is a type of Luvisols.in which cracks developfrom the
dack-brown A hovizon to the reddish brown B horizon during the dry
season and which has shghtly vertic properties. '

The soil texture of A horizon which is about 30 cm thlck is clay loam
while that of B horizon is clayey, both of which contain hardly any stone,

As it has a high degree of base saturation and abundant organic
maiters, its productivity is inferior to Nitosols and Cambisols since its
perineability and drainability are towered and the growth of roots is
restricted by the argillic B horizon. o |

Since the growth of roots is restricted at around 30 cm in depth, its use
for forestry becomes slightly dmadvantageoms compared to its use for
agriculture or for livestock 1alsmg

@ Rendzinas (E} and Lithosols (I} (USA Soil ty'pe
— Rendols & Lithic subgrous)

Both 01’ these soils are distributed in the steep mountainous zone and
partly in the gently sloped area of the spur zone.

These are shallow soils which lie on calcareous rocks havmg Molhc
A horizon only {réfer to the section on'Cambisols stated previously) and
no B horizon, and contain rocks, boulders and a lot of stones.

Soils with soil horizon of less than 10 cm in thickness were defined as
Lithosols and distinguished them from Rendzinas which were defined as
soils having more than 10 cm thick soil horizon. Also, even if the thick-
ness of soil horizon is less than 10 cm, if the base rock is neither rock nor
rock bed but conglomerate, such soils were defined as Rendzinas.
Although they are named differently, there is no difference between the -
two in terms of soil color, textural classes, soil structure and. organic
matter conients, etc. The distinction was made onlyz because of the
difference in the thickness of their soil horizon. It is only natural however
that Lithosols should contain many more rocks and boulders than Rend-
Zinas. o . .

These soils have a high degree' of base saturation and contain a lot of
orgamc matters and weatherable minerals. But in the soil horizon is thin.
Accordingly there is little hope for them to be utilized for agriculture and
forestry and these soils can be utilized for grazing on gently sloped areas
of land. _ S _

1t is also considered possible to grow cotton and chillj in places which

are gently solped and where the soil horizon is of a reasonable thickness
(50 to 70 cm). '

,,_68__



	Cover
	Title Page
	PREFACE
	ABBREVIATION
	CONTENTS
	LIST OF FIGURES AND TABLES
	SUMMARY
	1. Background and Objectives of the Study
	2. General Situation
	3. Basic Survey and Main Survey
	4. Site Analysis and Land Use Classification
	5. National Forest Management Plan
	(1) Forest land use plan
	(2) Forestry area plan
	(3) Agroforestry area plan
	(4) Conservation area plan


	1.0 INTRODUCTION
	1.1 Background of the Study
	1.2 Objectives of the Study
	1.3 Study Area
	1.4 Basic Policy for the Study Execution
	1.5 Outline of the Study
	1.6 Despatch of the Field Survey Team

	2.0 AERIAL PHOTOGRAPHY AND PREPARATION OF THE BASIC MAP
	2.1 Aerial Photography
	2.2 Control Point Survey
	2.3 Preparation of the Basic Map

	3.0 FOREST ANALYSIS
	3.1 Aerial Photo-interpretation
	3.2 Preparation of the Aerial Photo Stand Volume Table
	3.3 Preparation of the Forest Type Map and the Forest Inventory Book

	4.0 BASIC SURVEY AND MAIN SURVEY
	4.1 Environmental Element Survey
	4.2 Survey for the Land Use Plan
	4.3 Survey on the Forest Villages and Tropical Farming
	4.4 Forest Inventory
	4.5 Soil Survey


