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‘I, INTRODUCTION

1. 'Pﬁrﬁése of the.Study

The purpose of this study entitled the "Aerial Photography and For-
est Management Plan for the Encroached National Reserve Forest in the
Kingdom of. Thailand“, aims to contribute to the promotion of the forest
village plan, to finding a solution to the problem of guickly dwind]ing
forest ‘resources and to the optimum adwinistration and management of the
rgmaining national foyest, whi}e co-existinglwith the farmers, by taking:
aériél photographs.of the target éiddy area covéring, two million
hectares and by . formulating a forest management plan for agroforestry
development and environmental consetrvation in the model area covering

twenty thoqsand hectares.-

2. Study Area

The study area lies in the western part of the central regilon of
Thailand adjacent to the border with Burma and covers an area of two
million hectares extending over five province of Tak, Uthai Thaﬁi,
Kamphaeng Phet, Suphan Buri and Kanchanaburi, including the model area
of twenty thousand hectares established therein, (Refer to Fig. I-2-1n
2) | '

Aerial photography during 1986/87 covered one million hectares on
the nofth as the one million hectares on ‘th south was already photo-
gréphed during 1985/86. The wain survey for the national forest
management plan was Qqnducted in the study aréa_aﬁd in its environs with

major emphasls. placed on the moedel area.

3. 1986/87 Study Items

During 1936]87 whiph'was the second vear of study, aerial photo-
graphs were taken, ‘the basic map was. prepared, photographs were inter-
preted and forest type map was prepared, and the main survey for the

national forest management plan was conducted,
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(1) Aerial photographing
. 1) Preparatory work in Japan
2) Fleld work in Thailand
(D Acquisition of photographing permit and flight permit
QD Aerial photographing
3} Uork in Jdapan

{(2) Preparation of the basic map
1} Work in Japan
_(D Aerial triangulation
(D Preparation of the topographical map

(3) Photo~interpretation and preparation of forest type map
1) Fileld work in Thalland
(D Aerial photo-interpretation
(? Field cross—checking
CD Data collection’
2} Work im Japan
(1) Preparation of the forest type map
C) Site analysis

(4) Main survey for the national forest management plan
1} Preparatory work in Japan
2} Fleld work im Thailand
(D Survey of land use plan
C) Survey of forest viilages and tropical farming
(3) FPorest survey and fact-finding survey of fofest
management
QD Soll survey
3) Work in Japan
(1) Examination on site classification
@D Examination on land use clagsification
@ Comptlation of the fleld survey findings

4. Organization and Study Schedule of the Field Survey Teams
{1) Organization of the fileld survey teams

The organization and survey period of each field survey team

are as folloys,



Team Responsibility : Name Survey perilod : NZéygf
_ Aug.12'86 - Aug,31'86 20
B Team leadéer Takehiko HIRAND -
2 - ' Nov.31'86 — Feb.28'87 110
H . : _ .
Y
8 Photo processing | Akira NAGASE Dec,11'86 —- Feb.28'87 80
9 A St e
:r' Photographing Magsao IWATA Nov.24'86 ~ Feb,17'87 86
o = - -
g Pilot Kiyoshi ONO Nov.24'86 ~ Feb.17'87 86
b
Ground staff Yoji EBARA Dec.1'86 ~ Feb.17'87 19

Team leader,

o
o
: photo-interpre~ | Tadao OHARA Aug.12'86 - Sep.20'86 40
o) tation and data
o
H colleaction
) —
g{g Photo-interpre~ :
# o | tatlion and data Sumio ICHIKAWA " n
Y] & Q .
g & | collection
gv8 . :
oHh Y " Kozo KATO " "
Po P :
25 R - :
o o " Kota SHIMOKAWA | " "
Overall super-
- vision, team Mitsuma MATSUT Jan,10'87 - Jan.29'87 20
g leader
5
- Land use master Kazushi YUMOTO Pec,i1'86 - Jan.29'87 50
g,ﬁ plan
B4 Forest management | Shigeki KOIKE “ "
o] .
& @o Forest village fadao OHARA " "
o - -
2 8 | Tropical farming/ | Sumio ICHIKAWA " "
5,5 livestock railsing
o'y .
| g Soil ' Teruji NAKAMURA " "
S = : =
Forest type Kota SHIMOKAWA t u

(2) Survey schedule

The asurvey schedule is as follows.



1) Aerial photography
— : : —
ordinal f Date Contents of survey work
No.,of day .
1 Aug,12,'86 Tue. IN.Tokyo—Af.Bangkok (CX 501/CX 703)
Aerial photographing team leader

2 13 Wed, | Courtesy call on Japanese Embassy, JICA and
RFD, Meeting on contents of study and ar-
rangement of schedule at R¥D,

3 14 Thu,

g S Data collection and application procedureb
for photographing permit_

17 28 Thu,

18 29 Fri. | Courtesy call on Japanese Fmbdssy, J[CA and
RFD,

19 30 Sat. Sorting of data.

20 31 Sun. | Lv.Bangkok~Ar.Tokyo (TG 740)

1 Nov.1l,'86 Tue. [ Lv,Tokyo-Ar.Bangkek (JL 717) Aerial photo-
graphing team leader

2 i2 Wed. | Courtesy call on Japanegse Embassy, JICA and
RFD.

3 13 Thu. Arrangement of schedule with RFD,

4 14 Fri. | Arrangement for the dispatching of security
officers and processing of photographs at
RISD,

5 15 Sat, | Sorting of data.

6 16 Sun, Holiday

7 17 Mon. | Preparation for shipping of fuel, etc. at
Nakhon Sawan Afirfield '

8 18 Tue, | Meeting at Aviation Dept of the Ministry of
Agriculcural Cooperatives to arrange for the
use of Nakhon Sawan Airfield

g 19 Wed. | Meeting with Mr. Direk, Nakhon Sawan Alr-

field Station Manager




Qrdinal

: s k
No.of day Date Contents of survey wor
10 Nov.20,'86 Thu, { Arrangement for lodging at Nakhon Sawan
- “Alrfield
11 21 Fri. Meeting on ordering and procurement method
of additional fuel for the photographing
plane
12 22 Sat, Sorting of data,
13 23 Sun., | Holiday
14 24 Mon, Lv.Tokyo~Ar.Bangkok (TG 641), pilot and
cameraman
15 25 Tue, Courtesy call on JICA and RED, servicing of
the airplane
16 26 Wed, Test flight
17 27 Thu, Obtaining of flight information at Nakhon
Sawan Airfield
18 28 Fri.
S Servicing of the ailrplane
20 - 30 Sun,
21 Dec. 1,'86 Mon., | Camera test aver the photographing area
22 2 Tue. Film'development and photograph inspection
at RTSD, preparatlion for moving to Nakhon
Sawan Alrfield
23 3 Wed. | Moving of team leader and cameraman to
' Nakhon Sawan Afrfield by an overland route
24 4 Thu, Readying of work site at the Airfield
25 5 Fri. Moving of photographing plane to Nakhon
Sawan Adrfield
26 6 Sat.
S 5 Aerial photographing
30 10 Wed.
31 11" °  Thu.. | Lv.Tokyo-Ar.Bangkok, photograph processor




Ordinal Date Contents of survey work
No.of day ' :
32 Dec.12,'86 Fri. Courtesy call on JICA and RFD. - Tean leaderf
and photograph ‘processor move to Nakhon
Sawan for arranging work with flight crew.
33 13 Sat,
9 14 Sun. Aerial photographing
35 15 Mon. Photograph processing and forwarding to
Bangkok
S g herial photographing, photograph processing:
and inqpection
88 Feb, 6,'87 Fri. _ .
Aerial photographing, photograph processing
5 and inspection, Delivery of some photo-
( graphs
93 11 Wed.
94 12 Thu. | Completion of aerial photographing
95 13 Fri, Preparation for moving to Bangkok
96 14 Sat. | Moving of photographing plane to Bangkok
97 15 Sun. | Moving of team leader to Bangkok
98 16 Mon, Servicing of airplane, phetograph inspection
99 17 Tue, | Transferring of pllot, cameraman’ and ground
staff to other project
100 18 Wed, )

, Photograph procegsing, Inspection, photo
coverage Index map preparation, delivery of
photographs

/

108 26 Thu,

109 27 Fri, | Courtesy call on Japanese Embassy, JICA,
RTSD, RFD

110 28 Sat. | Lv.Bangkok-Ar.Tokyo (TG 640)




2} Photo-interpretation

ordinal

Date

No.of day Contents of survey work

-1 Aug.12,'86 Tue. | Lv.Tokyo-Ar:Bangkok (CX 501/CX 703)

2 13 . Wed. | Courtesy call on Japanese Embassy and JICA

: Thailand office for consultation and pre-

arrangement, courtesy call on RFD for pre-
arrangement,

3 14 Thu. | Discussion on survey work at RFD, prepara-
tory work

& 15 Fri. } . |

5 16 Sat. Aerial photo interpretation

6 17 Sun, | . Holiday

7 18 Mon.

§ ¢ }Aerial photo~interpretation

12 23 Sat. - _

13 24 Sun, | Holiday

¢ S

14 25 Hon,

}Aerial photo-interpretation

19 30 Sat. :

20 31 Sun, | Holiday

21 Sept, 1,'86 Mon. | Pre-arrangement of schedule for field work,

' _preparatory work

22 2 Tue. : '

73 3 w:s._ }1ﬁoving (Bangkok - Kanchanaburi -~ survey area)

24 - 4 Thu, |} TField survey

-0 -cross-checking of classification by land
uge, forest type and forest form
o confirmation of sample plots and pricking

) of these on aerial photographs

31 11 Thu, |/ Moving (survey area - Bangkok)

32 12 Fri, Reporting completion of fileld work to JICA
Thailand office, compilation of photographs
at RFD

KX] 13 Sat. | Summarizing of field survey results

34 14 Sun, | Holiday:




Oxdinal Date Contents of survey work
No.of day L
35 Sept.15,'86 Mon. |[Revision and correction of aerial photo~
§ S faterpretation, revision of contact printa
38 18 Thu. |}aund traced pictures
39 19 ‘Fri. Call on Japanese Embassy, JICA Thailand.
office and RFD to report team's departure to
Japan, preparation for departure te Japan
40 20 Sat, | Lv.Bangkok-Ar.Tokyo (TG 640)
3} Main survey for the national forest mamagement plan
Ordinal Date Contents of survey work
No,of day _
1 Dec.11, 86 Thu, Lv,Tokyo—-Ar.Bangkok (TG741)
2 12 Fri. Courtésy call on RFD, arrangement of overall
gschedule .
3 13 Sat,
4 14 Sun. } Preparation for field survey
5 15 Mon, Courtesy call on JICA Thailand office,
explanation of survey contents aad arrange-
ment of schedule at RFD
6 16 Tue, B -
7 17 ded. Moving - (Bangkok - Kanchanaburi - survey area)
8 18 Thu. {3y Field survey
0 survey on 1and use status
o forest survey
o hearing. and questionnaire survey on
forest villages, tropical farming and
livestock railsing
15 25 Thu. o Soll survey
16 26 Fri. Moving (survey area - Bangkok)
17 2 Sat,
18 2; Sﬂﬁ. Sorting and Calculating of the fleld note
19 29 Mon. | Summarizing of field survey findings
20 30 Tue, | with couuterpartq at RFD
21 31 Wed,

Compi]ation of survey findings and internal
meeting .

- 10 -




Ordinal

Contents of survey work

No,of day bate
~]
22 Jan, 1,'87 Thu, | Holiday
23 2 Fri. | Pre-arrangement of survey schedule for
January at RFD
24 i sat, | '
95 4 Sun. Preparatory work for fleld survey
26 5 Mon. | Moving, visit to the Asean-Canada Forest
Tree Saed Centre for observation
27 6 Thu. | Visit to Sakaerat Reforestation Project
S8ite for observation, collectlon cof data on
planted land
28 7  Wed, | Collection of data on plantations at
Banpong Regional Forest Office
%? ?_ Thu. Investigation of growing vesults at
51 10 Sat. existing Teak plantation
o Overall team leadex
32 b8! Sun. | Moving to model Lv.Tokyo-Ax . Bangkok
' area o Explanation of survey
progress to overall
: team leader
33 12 Mon, | Field survey o Courtesy call on JICA
and RFD
34 i3 Tue. [y o Forest survey o Information exchange
o Hearing and with and acquisition
questionnaire of data from vardious
survey on forest divigions of RFD
T village, troplcal 7
farming and live-
stock raising
o Soil survey ,
/ o Acquisition of ¢ Moving of Work Super-~
o data vigory Team to the
38 17 Wed, survey team
39 18 Sun, Guided tour of the survey area by the Work
2 S Supervisory Team and explanation of suvvey
i 20 Tue, | twork to the Team
42 21 Wed, Acquisition of information and data through
hearings at Kanchanaburi
43 _‘22 Thu, Acquisition of data at Banpong Regilonal

Fotest Office, moving to Bangkok

- 11 ~



Contents of survey work

Ordinal
Neo.of day Date
44 \]an. 23,'8? 1'\':10
45 24 Sat,
46 25 Sun.,
47 26 Mon.
48 27 Tue.
49 28 Wed.
50 24 Thu,
i

Meeting at RFD
}Reorganizatiou of fleld survey findings

Compilation of fleld survey findings,'
acquisition of data at RFD

Conference at RFD {presentation of survey
findings)

Call on Japanese Embassy and JICA Thailand

Office to veport Team's departure for Japan,
courtesy call on REFD for farewell

Lv.Bangkok~Ar.Tokyo {CX 750/CX 500)

I1.

SURVEY IMPLEMENTATION

Aerial photographing, preparation of the basic map, photo-

interpretation and preparation of the thematic map, and a full scale

survey for the national forest management plan were carried out. The

survey contents and survey results are as described below.

t, Aerisl FPhotographing

{1} Description of work execution

1) The base office for aerial photography

A parking space for the airplane was secured at the ajiriield

attached to the Ministry of Agricultural Cooperatives where

is located in Nakhon Sawan City, and the office was estab-

lished therein,

2) Equipment used for aerial photographing and photo~processing

OESEORORS)

Alrplane
Survey caﬁera
Film development
Contact print

¢ Cegsna TU 200F

WILD RC-~10 15/23

KODAK Film Processor Bathamat 1140
ZRISS Contact Priﬁter KG-30

,e

Contact processor : KODAK Royal Priant Processor

.12 -




® Rectifler 1. ZEISS Automatic Rectifier SEG-V
(D Aerial film : KODAK PLUS-X 2402

{2) Aerial photographing

An area of one million hectares was photographed on a scale of
"1:20,000 over 55 planned courses and the results listed on Table
II-~)~1 were obtained, The outline of the photographed area is

shown in Fig, II-1-1.

(3) Development, processing and inspection of photographs

Photographs were developed, processed and inspected for over-
laps, sidelaps, deviatlon fyom the courses, cloud images and
others at RTSD (the Royal Thai Survey Department) and a photo

coverage'index map was prepaved on a scale of 1:250.

(4) Security officers

Photographing was executed in the presence of the following

gsecurity officers dispatched.from RTSD,

December 198% Lt. Col. Chamnong Chanthamala
Personnel Division
Lt. Col. Montol Bomrooungpruek
Planning and Project Division

January 1987 Lt. Col. Supot Thongwut
Aerial Photoegraphy Division
Lt. Col. Chamnong Chanthamala

Personnel Division

February 1987 Lt. Col. Ratchal Phadungwal
Aardial Photography Division
I.t, Col. Siriwat Phlerngphil

(5} Results

The results of the work described iu (2) and (3) above were de-

livered as follows.

@ Negative film 1 et
(Delivered to RTSD in accordance with the regulation of

- 13 -



Thailand.)

(?) Contact prints 2 sets
(Delivered to RFD)

3) Photo index 1 set o :
(Delivered to RISD in accordance with the regulation of
Thailand.)

(@) Enlarged photo 1 sget

{Delivered to RFD,)

2. Preparation of the Basic Map

Based on the accomplished results of work executed in 1985/86 (air-
photo signals, control point survey, levelling, ae?iéy photographs), the
aevotriangulation survey was carried out and a topographical map on a
scale of 1:10,000 as a basic map was prepared in Japan. In order to
carry out these works in Japan, security officers dispgtched from

Thailand were accepted,

{1) Aerotriangulation survey

Aerial photographs for preparing the basic map of the model area
were 76 models (Refer to Table ¥1~2-1)}, with respect to which
the aerotriangulation survey was ecarried out, 'Using asg
reference the results of the fleld work (control point survey,
levelling) and spot heights on the existing 1:50,000 map,
primary calculation was carried out with resbect to the
plaﬁimetric locations and elevations, and after examining the
calculation results, the aerotriangulation survey was executed
by means of the block adjustment techinigue. The residual
calculation at control points 1s as listed on Table II-2-2,

Principal equipment used are as follows.

i} Dot engraver : Wild PUG II

2) Comparator : ZEISS Stereo Comparator
3) Computer :  FUJI FACOM M150~F System

- 14 -
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Table 1I-1-1 Result of Aerial Photography
(Second Year)
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W

Course K Photo M pho?(;g?ﬁ:hs " Reoll M | Date of Aerial Photqgjraphf_]
C 46 C 1 - 18 | 16 12 Jan. 24 1987
C 47 A 1~ 14 14 12 Jan. 22 1987
€C 47 B S RS 33N N 3 Dee. 29 1986
c 47 C 1 - 18 18 13 Feb. 2 1987
C 48 A f ~ 27 27 5 Jan. 9 1937
¢ 48 B Lo~ 10 10 13 Jan. 31 1987
C 49 A 3 - 25 25 5 Jan. 9 1987
2 49 B 1o— 13 13 13 Jan. 31 1987
C 50 A I — 17 17 4 Dee. 30 1988
C 50 B 1 - 20 20 13 Feb- 2 1987
C 5t A 1 - 29 29 4 Dec- 30 1986
¢ 51 B 1 -~ 9 8 12 Jan.© 24 1987
C 52 a 1 — 11 11 12 Jan. . 24 1987
C 52 8 !~ 31 31 4 Dec. . 30 1986
C 53 1 - 37 37 4 Dec. 30 1386
C 54 A t — 16 16 2 Dee. 18 1986
¢ 54 B 1 — 28 26 i3 Feb. 2 1987
C 55 A ro— 17 17 ? Jan. 0 1987
C 55 B 1 - 9 9 2 Dec. 18 1986
C 55 C 1 - 15 15 7 Jan. 10 1987
C 58 P~ 18 18 2 Dee. 17 1986
t 57 Lo~ 19 19 2 Dee. 1}7 1986
C 58 1 - 17 17 2 Dec. 17 1986
C 59 1 - 24 24 3 Dec. 26 1986
C 60 1 - 25 25 3 Dec. 26 1986
C 61 1~ 23 23 3 Dee. 26 1986
C 62 1 - 22 22 3 Dee. 26 1986
C 63 1~ 22 22 3 Dec. 26 1988
C 64 A 1~ 9 9 12 Jan. 22 1987
C 64 B 1~ 19 19 3 Dee. 26 19886
C 65 1 - 26 26 1o Jan. 19 1987
C 66 1 - 27 27 10 Jan. 19 1987
¢ 67 V- 27 27 10 Jan. 19 1987
C 68 1 — 27 27 10 Jan. 19 1987
C 69 P~ 27 27 1o Jan. 19 1987
C 70 P - 27 27 3 Dee. 29 1986
c 71 1 ~ 28 28 2 ' Dec. 16 1988
¢ 72 1 - 27 27 5 Jan. 4 1987
C 73 A 1 - 8 8 13 Feh. 2 1987
¢ 72 8 1 - 22 22 2 Dece. 16 1986
C 74 1 - 2T 217 2 Dee. 16 1986
cC 75 1 — 26 26 2 Dee. 16 1986
C 76 1 — 21 21 12 Jan. 22 1987
¢ 77 1~ 21 21 12 Jan. 22 1987
C 78 1~ 18 ) 19 12 Jan. 25 1987
Ground Total 2,312

- 17 -



Table II-2~1 Aerlal Photographs for Preparation
of the Basic Map A .

© Numbery

Course Photo phgzégﬁgphs of model
c 20 - 25 6 5
c 20 - 26 6
C 6A 22 - 29 8 7
¢ 7A 21 - 30 10 9
¢ 8 21 - 32 12 11
¢ 9 25 - 36 12 1
C 10B~1 | 5 - 13 9 8
c 11 25 - 31 7 6
¢ 124 27 - 33 7 6
c 13 28 - 32 5 4
¢ 16A 29 - 32 4 3
Total 11 courses 87 76

- 18 -



Tab1e211-262 ﬁlock Adjustment

for Aerial Triangulation

RFD Project

. _ X%coofdinafe Residual’ = Y-coordinate  Residual- Rezi;::::m:f Etevation Residual
CMaME-l 0 x  wX Y. VY Vs H Vit
510100]164558163 047 48720688 034 0.58 78200  -033
S 9738001 o ‘ N 73890 400
510200] 164475572 ~0.35 482037.73 ~023 042 62187 105
965400 ' o _ ) 65400 0.76
972100) o ) - _ 72100 =230
571400 N N 71400 228
976900 76900 =128
981900 81900 178
972200 72200 -213
967300 7 $7300 181
6106301 164055636 -002 47765626 020 620 89591 267
988300 : 88390 285
1972100 72100 049
876400 ) 76400 ~4.46
9898990 89800 0.70
981900 - 81960 236
989400 89400  ~031
985200 85200  —231
1989890 89800  —447
981800 N 81800  -165
591800 i 91800 208 |
981600 ] | ﬂ 1 Tatene -1t
989600 o 896600  —083
971800 17800  —134 |
974200 [ 7az00 _~osa |
992400 92400  ~475 |
510490 163297.405 0.4 8 £8435771 =010 0.49 72361  —261
1510705 [ 163603881 043 50100412 —015 046 27987 ~155 |
981500 ' T 81500 458 |
978600 T 78600 =121
981600 | 81600 =146
974200 T 74200 117
985000 J 85000 44z |
986700 [ 56700  —158 |
987300 I T w700 sz
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X-coordinate: fesidual | T-coordinate  Residual (RSNl Of gy cavion  Residuat

e | ox o owx Loy vy | s H v
vesvoo | N 856.00 328
972500 | [ S S A1

Tous200| T D 2 —2.24

655400 - 36400  -321

47800 Hmﬂ_ﬂ_ﬁ\r«‘ HHHHHH 47800 100

Y | 18000 - ~489
sooo0z| 18000 110

i 90000?'._..-.-%_"‘-- ~:_;ﬂ_w__ﬂ“ 18000 L7 |
200004 18000 120 .
870468 B 70468 ~239

| I SR OO, S - e e}
871656 71656 ~1.14

575556 o T B 756.26 117 ]

T§74960 T ) 74960 2.76
879246 B ] 79246 0.73

??5_?83 B - J: B _ -757.:13 286 |
900005 18000 157
900006 T 18000 118
S10500 1e2483508  —ose | 48717281  ozs | 073 | 87280  -002

r@ﬁgg___iczzzsl.so ~071 | 49241118 013 | ey 82530 093

fs}son B - 1 760.11 061
875927 75927 149
874704 247.04 285
861893 T 61893 055
837581 37581 ~0.19

963300 T 623.00 0.34
510800) 162177567 031 | 50206244 054 062 | 19242  ~115
866695 o 66695 054

| 857159 I 57159 065
84417 :5_“ o I 44475  —042
B24454| B i 24454 305
823501 “j B - T ] _: 235.01 ~035

| ©10900] 161811497 0.7 1 19886748 071 103 26024 052

| 981500 81500 -390
982700 T 927.00 483 |

975800 o 75800  ~478

| 800008 - 180.00 381
90000% 18000 -1.00

MAX. ERROR RS 1.00 RN -4.89
MEAN. ERROR RS 058 RH 194
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(2) Preparation of the topographical map

Using the results obtained by the aerotriangulation survey, a
topographical map -of the wodel 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, cowpilation and drawing. The
adjolning sheet 1s as shown on Fig, II-2-1,

1) Major equipment used
Precision sterveo plotter: Wild Stereo Plotter A8
Co~ordinatograph ¢ Dainil-Selkosha Xynetics 1100

2) Accuracy of the topographical map
Planimetric location of featuvres: 2,0 mm on the map
Eievation of spot height: 4/3 of the contour interval

Contour line : 2/1 of the coiitour interval

3. Aerial Photo-interpretation and Preparation of Forest Type Map
{1} Aerial photo-interpretation

Aerial photographs (see Table 1I1-3-1, List of Aerial
Photographs) covering the model area of 20,000 hectares wete

interpreted for land use, forest type and forest form,

- 21 -~
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Table II1~3~1 IList of Aerial Photographs (taken in 1985/86)

b

-

No. of

Course No. Photo No. photographs
C54 20 - 26 7
C6A 23 ~ 30 8
o7h 22 - 30 : 9
c8 22 - 31 10
c9 26 ~ 35 10

- C10B 7 -13 7
¢l 25 - 31 7
Cl12A 28 ~ 34 7
ci3 28 ~ 33 6
Cl4A 29 - 32 4
Total 75

Photo~interpretation for land use

The aeyial photographs were interpfeted for land use
according to the proposéd standard table for classification
of land use, and as a result of cross checking the inter—
preted classification on the spots, the land use clasqificam
tion on the spots, the land use classificatiou of the model

area other than forest was determined as follows.

Classification Symbol Remarks
b
Parm land A
Grass land, grazing.land
village | v
River R

Bare land, rocky land
Plantation, orchard

Others 0 lquarry, telecommu-
nication station
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2)

Classification ' Symbol
Tropical Evergreen Forest TE
Hixed Deciduous Forest MD
| rmD_ec:idun{:n;s Dipterccarp Forest DD
Bamboo Forest BF |
Secondary -Forest SF—ﬁm

Division lines were drawn to demarcate each land use which
was ‘interpreted and clasgified and the applicable symbols

were entered.

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 proposed
classification criteria. When the sample plots set up for
the forest sﬁrvey conducted in 1985/86 were indicated on the
aerial ﬁhotographs interpreted and demarcated as above, 1t’
turned out that two sample plots, No. 17 and No, 18
consisted of two classes of forest type and the two other
sample plots, No, 2 and No. 20 consisted of three classes of
forest type, so that each of these four sample plots was
restructured according te its respective class of forest
type. Also, crown density and crown dlameter were measured
for each sample plot, based on which results the
classification was reconsidered. The results of interpreta-

tion wére cross~checked on the spot.

The criteria for classifying the forests by forest type and
forast ‘form derived from the foregoing results are as shown

below,

o Forest type

- 25 -



o Fovest form

dlameter class

Middle diameter tree Mi

Small diameter tree .Sm

- 1
Classification |Mountalnous terrain M
by terrain Hilly terrain I
Fiat terrain . . F-
Classification |Large diameter tree La |Crown diameter of upper
by crown story tree 17m and more

frbm'llm to under 17m
less than llm '

- - :
Clagsification |High -+ Hy [ Mean tfee_height of
by tree height upper stoy? trees 23m
class and moie
Middle H, from 18m;to under 23m
Low _ :  Hy | 17m and less
Classification Denée-_ | Dy Crown:denéity of upper
by crown density _ | | | story tréeé 61% and more
class Inﬁermediate | Ds | 51% - 60%7.
Scattered - D, | 41% ~ 502
| Thin D) | 40% and less

Interpreted demarcatlons were revised or corrected based on

the foregolug criteria.

(?) Preparation of aerial photo stand volume table -

An aerial photo stand volume table was prepared to estimate the

stand volume of each forest stand classified by'forest type and

forest form.

upper story trees which are measurable on the photograph.

The stand factor used the crowm density of the .

Using

the dotted grid scale, the number of dbts'dn_theiérown of upper

story trees in the sample plot was counted, and its percentage

to the total number -of dots on that sample plot was defined as

the croun density, The percentage wag determined by the:unit of

5%,

- 26 -
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preparing the aerial photo stand volume table)
Pormula for estimating the stand volume by aerlal photo:
Jlog ¥ = ~0,932 4+ 1,632 log R (v = 0,87910)
| or |

1.632

v = 0.117 R

wherein: V: Stand volume per ha, m®/ha

R: Crown density of the upper story trees,
by the unit of 5%,

The gtand estimated volume V. estimated by the stand volume

formula was' tested to conform to the actual stand volume VA. As
" a result.of F-test, 1t was found significant at the lavel of 5%,

The’fqrmula for correc;ing the estimated stand volume VE to

actual stand volume V, 1s as follows.

v, = ~3,29 + 1,073 (r = 0.88727)

The following ta51¢ summarizes all of the foregoing.

ﬂ(%)_ Ve{ri/ha) -V,\(m,fhi!qJ R{%) | Velrma)|Va(mina)| R(B) |VE(miha)) Va(nihe)
5 2 - ¢ 48 18 | 75 134 141
" D et | Snae S ‘A]’-ﬂ-—\ ~ -4
10 Y 2 418 58 59 8¢ 1449 187
w —— — —
i5 - 3 -7 ’
¢ 1 50 69 1 _ 85 ‘_._}_65 174
20 | 16 14 f s5 | 81 | 81 ] g0 181 | tor
25 22 290 50 a3 96 99 1986 209
30 30 29 66 106 110 100 21% 22?
38 39 39 70 124 125
p— |
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4.

(3)

(4)

(5)

Site

(1)

Preparation of forest type map

The 1nterpreted‘division lines by land Qse, forest type and
forest form were transcribed onto the-l:lﬂ,OOO topographicai‘map
to prepare the draft forest type., Compariments by the natural
borders such as ridge, river and road were set up and numbefed
respectively, Sections by land use, forest type and forest form
were established as sub-compartments and respectively numbeged,

toc, The forest type map was prepared by fair draughting of the

draft forest type map,

Area measurement and growing stock estlmation

The area for each sub--compartment was measured on the bagis of
the draft forest type map, The crown density of each -
subfcompartment was measurcd on the applicable aerial.
photograph, and the growing stock was estimated from the volume

per ha according to the aerial photo stand volume table.

The result of area measurement on existing land use is as shown

on 11-3"3 .

Preparation of a forest lnventory book

A forest inventory book was prepared by putting together the

results of interpretation, area measurement and growing stock

estimation and other data,

A form of forest inventory sheet is as shown on Table II-3-~4,

Analysis
Topographical analysis

Meshes of 2em x 2em {= 4 has.,) each were set up on the 1:10,000
topographical map and the followlng factors were metered or
measured for each mesh, Categovrical classification of each

factor is as shown on Table IT-4-1,
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o Altitude
The altitude in the center of each mesh was metered by the
intervel of 100 m.
o Aspect of the slope
The aspect of the longest glope 1n each mesh was measured in
terms of nine azimuthes shown con Table II~4-1.
o Gradient
The gradient was measured in terms of the numbér of contour
lines inside the inscribed circle of each mesh,
o Microtopograph9
Local Microtopography within each mesh measured,
o Valley density
The number of rivers and streams (as determined on the
1:10,000 contour map) in each mesh was counted,
Table II-4-1
Topagraphical analysis
Ttem Altitude . ﬁggeggogg Gradient Microtepography Valley density
Code | Category Code | Category Code | Category | Code | Category Code | Category
No. (m} No., No. {°} No, No. [ (Number of
rivers &
gtreams)
1 - 100 1 N 1 5 1 | Mountain ridge,| 1 0 ]
PMateau
{Gradient 1)
2 {101 - 200 2 NE 2 6 8 2 | Mountain side 2 1 - 3
{convex surface)
3 (200 - 306 3 E 3 9 - 13 3 | Mountain aide 3 3- 9
' {concave sur-
face)
o |
2 4 | 301 - 400 4 SE 4 14 18 4 | Mountain slde 4 10 - 19
H {except 1 & 2)
4 5 lao1 - soo 5 $ 5 | 19 - 23 5 | Mountain foot 5 20 -
“ {Gradient 1)
o
g 6 1501 = o600 6 sH 6 H 30 6 ] Steep e¢liff
Ej (Gradfent 8, 9)
7 |601 - 700 7 v 7| -0
] 01 - 800 8 "Nk 8 41 ~ 45 r
9 1801 - 900 9 none 9 46
{Gradient 1}
10 | 901 ~1,000 B ]
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(2) Other basgic factors

Aceording to the existing data and data collected on the field,

cach mesh was classified by each of the following factors,

o Geologlcal structure
Sheet No., 7, "Thong Pha Phum" of the "Geologlcal Map of
Horthern Thailand, 1:250,000" was used as the geological

map.,

o Soll type
The soil type according to the result of the soil survey

conducted on the spot of survey area was used.

o State of devastation
Land collapse and land slide were examined by aerial photo-

interpretation, but no devastated land by collapsing of

hillside or land slide was found.

o Climate
The "Climatic Regions of Thailand" was used, according to -

which the survey area belongs to the climatic zone of

"Mountalnous with cool dry season in valleys (B5)" within .

the "Tropical Monsocon €limate with Long Rainy Season",

Basic Factors

B B — ——— —_— — —_—
byt Geological Structure Soil Type N
= (T de T T T Kode R -
L T}}gﬂ{ | Gategory  iWe Category

1 Quaternary » Terliory q-——ng ¥ Futrie Mitosols Ne
§ __2__jmif3§sjﬁ ' TEESS’°3 —t b Eutric Cambisols Be
A ORI SR b ik
B0 | permien g 3 | Vertie buisle Ly
A Carboniferous h 4 | Lithosels 1
At — - SV TR S - -
gg 5 Carheniferous, Devonian h-—s 5 Rendzinas E
— e e e e 2 e e e el =
o 6 Devonian, Silurian d—s

7 | Ordovician 0, | fThh)

Q"1 (l1s)
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(3)

The results of (1) topographical avalysis and (2) measurement

and determination of other basic factors are summarized on the

. site analysis table (separately attached),

Land type classification

For proper administration and management of the national
forest, a land use plan for forest land is necessary. The land
usé classification which is necessary as the basic information
fét Edrmulating such a plan ought to be based, not on existing-
land use, but on natural conditlons of the site. The first
step in land type classification is therefore to roughly group
the land subject to land use capabllity classification and land
use classification by their common natural properties. The

grouping of land in the current survey was carriled out by

‘respectively overlaying the results of the topographical

analysis and applicable basic factors. The factors taken up
for'grouping were climate, geologlcal structufe, macro-
topography, forest type and soil type. However, each of
climate and geological structure of tﬁe entire model area was
assumed to belong to the same category in view of the fact that
the climate of the entire model area belongs to Category B5
(Mountainous with cool dry season 1n valleys) and 1lts geologi-
cal structure, although it comprises Mesozolc te Paleozoic
sedimentary rock consisting of ls (limestone), ss (sandstone)
and sh (shale}, has some portlons in each geological time which

remadn unclassified.

As a result, the three factors, namely, macrotopography clas-
gifled into M, H and ¥, forest type classified into TF’ MD and
DD . :
for grouping, from which the following 18 combinations emerged.

(Refer to Fig. LI-4-~1a3)

, and soil type classified into He, Be, Lv, I and E were used
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Soil
Hﬂw\\;;&twc Ne Be-c¢ [ LvsBe~r | B
IR SN URPRUS SRR S
Te | O | - - 4 -
s i R e : e g
F Mo O O O O
Do - ST O , O
Tg - - ST N E
po | - | - o | o
Tg .7 - N O _ O
M [ Mo | 0 = O O O
e _ .
Dp - - - I | e
(():existence. — i non existence)

Upon further study from the.viewpoint,of_soil productivity, the
area was, classified into the following eigﬁt-grdups. However,

the mountainous topography ) which is neirher fit for farming
or livestock raising nox productive as. a production forest but

which should be protected as a fores; was_deemed as one group.

Group of Land Type Classificatlon |

Gra?p | Types belonging to cach group
[ F TE Ne
| F MpNe, FMDBe
ik F MpLvBe
V. 1 MpNe, HMoBe
v | H MDLv-Be
Y FDBD Lv-Be,DoLvBe
Wl FMDE. I, HMpE - I, l“DDE'I. HDDE 1
W | MTE(Lv-Be, E-1), MMp (Be, Lyv-Be, h-l)

Fig. 11-4~4 illustrates the land type classification in the

model area,
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(4

I.and use capability classifiecation

‘Land use capabllity classification means to further classify

the land thus grouped into grades according to its potential

.use;:whetherfit is for agriculture, forestry or livestock

raising. Seven groups excluding Group VIII (mountainous.
topography) -in thé model area were classified in terms of the
natural conditions of each site on the basis of comprehensive
evaluatioﬁ of the factors restricting the productivity of
"agriculture”, "forestry", and "livestock raising",
réépectively. Grades into which land is classified are as

follows:

Grade I Most suitable place
Grade 11 Moderate suitable place
Grade III- Suitable place

% Unsuitable place

1} Land use capability classification for agriculture

- (D Suitability for arability
The relative ease of cultivation and the preventability
of erosion were evaluated in relation to the gradient
which.4s a limiting factor, and sultabllity of each site
in terms of arability which combines both of the

{foregoing was determined.

Suitability for Arability

. Relative ease |Preventability,
Gradient _of _of Arability
cultivation erosion '

~ §° 5 5 15) 5 {5)

65~ 8 4 4 {4 4 (4}

9%~ 13° 3 312) 3(2)
14°~ 18" 2 21 2
19°~23% - 1 1o | 110)
24° ~ 0 01 00

{ )t in case of spil type Ne
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(@ suitability for growability
The limitations ou the growth range of roots and the
miintainability of soil fertility were eﬁaiﬁated in
relation to the soil which {e a limiting fac;p?, and
sultability of each site in_tgrms-of‘growébility which

combines both of the foregoing was_detgrmined,f

Suitability for Growability

Soil frimitations on| Maintainadility. s
A the growth of Growability

Jtype  llxange of roots| sojl fertility f . - - -

Ne 4 3 4

Be 4 3

Beshv p 2 2
P« 1 2 1
.

(D Land use capability classification for agriculture
The suitability of each site ag a result of an interac-
tion between arability and growability was evaluated,
based, on which the model area was classified into four
classes of farmland, namely, Grades I through III and

unsultable place.

Land Use Capability Classification for Agriculture

_ Sofl type
Gradient T YT ’
Ne Be Be » Lv I « [0
~ 57 | I ] Il
6°~ §° ] i fil f
9o~ 13° | I S oon
147~ 18° 1] I I x
19°~ 23° X Ii X
24°~ b X
X -~  unsuitable place
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2). Land useé capability classification for forestry

() Suitabi]ity for silviculLure
The relative easiness of forestation and tending and
maintainability of soil fertility for silviculture werve
evaluated ih'relatipn to the gradient of each site which
is éfliﬁiﬁing.faétor, and suitability of each site for
silviculture which comblnes both of the foregoing was

determined.

Suitability for Silviculture

‘| Relative ease | gepding and Suitabilivy
Gradient - ‘ of maintainability  for
forestation of soil fertility| ailviculture
~ 13° : 1 1 4
149~ 18 : 3 3 3
19°~ 23° 2 2 2
24°~ 30° ‘ | 1 1
30~ 0 ¢ 0

(D Suitability for growabtlity
The 11mitations on the growth range of roots and the re-
gtrictions on abgorption of nutrients and water were
evaluated in rvelatlon to the soll which is a limiting
factor, and sultability of each site in terms of
growability which combines both of the foregoing was |

determined,
Suitabilicy for Growabilicy
Restricrions on absorption
Limitations on . of Grow-
Soil type the growth nutrients and water_ abilit
range of v00ts  F wer | weeer 1 y
peEEREALIILY] yrorantivity rolstute
________________ S | P ROVRRERPE SR SR R [ PN
Ne 1 4 A 4 4
De ) 2 3 3 3
e Ly 2 I 2 2 2
i« B i 4 i 1 |
e e s s TR L S o IS Y
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(@ Land use capabllity classification for forestry
The suitability of each site as a forest land resulting
from the 1n¢efaction_betwe§n thé suitability for
sllviculture and growabiliﬁy'was evaluated, based on
which the model area wés claésified:iﬁpo four classes of

forest Land, namely, Gfades I-tﬁrouéh III and unsuitable

place.

Land Use Capability Classification for Fofestry

Soil type
Gradient ) I A 1
__________________ o) Ne b Be | Berbv i 1°+B

~ 13" { I i}
4%~ 18° 1 i I
19%~ 23° [ I I X
24~ 30° m [ X X
31~ X X X X

x — uasuitable place

3) Land use capability classification for livestock raising

(D Suitability for maintainability
The relative easiness of maintenance work and the
preventabllity of erosion for maintainabllity as a
natural grass land were evaluated in relation to the
gradient of each site which i{s a limiting factor, and
the suitability of each site in terms of maintainability

which combines both of the foregeoing was determlned.

Suitability for Maintainablility

, Relative ease | Preventabilicy A
Gradient o of : of Mainteinability
maintenance work £Y0510D .

~ 8 1 4 {4) Ca
9~ 18 3 32y 32
197~ 23% 2 211) 2
249~ 30° t L0) 1{0)
3L~ 0 00 5 0 {0}

{ )t in case of soil type He
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(D Suitability for growability N
The limitations on the growth range of grass roots and
the restrictions on absorption of nutrients ‘and water
were evaluated in relation to the soll which is a
limiting factor, and suitability of each site in terms
of growabi]ity which combines both of the foregoing was
~ determined.

Suitability for Growability

Rostrictions on absorpeion of

L:’;mitatio::s ON | nutrients and wacer Croy~
s the growt i - .
8011 type range of roots pem‘::;::)'t?' Frel‘::::‘:ity rHoiswre ablllty
Ne 4 4 4 4 4
e 1 2 3 3 3
[Bes Ly 3 ] 2 2 2
P - B 2 4 1 i i
ead o

(3 Land use capability cléssification for livestock raising
The suitability of each site as a natural grass land
resulting from an interaction between the maintain-
abillity and the growability was evaluated, based on
which the model area was classified into four classes of
grazing land, namely, Grades I through ITI and un-
suiltable place,

Land Use Capability Classification |
for Livestock Raising

Seil type
Gradient N(L:V——_ e Bc“;ul.v “l_i_#'ﬁ“i:]_m
T B "

9% ~18° i H il ]
197~ 23° i i | il
24°~30° X m f X
31°~ X x X X

X -- unsuitable place
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4)

Preparation of a site analysis map

Land use cépability.classificétion for each of agficultufe,
forestry and livestock raising was summarized and a site
analysis map - land use capability classification ‘map ~ of
the model area was prepared, which is as per the survey
results attached hereto.‘ Land tse capability
classification for each of agriculture, forestry, and

livestock raising 1s as shown on Fig, II-4-507,

- 50 -
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9. Maln Survey

(1) Fleld works

for the National Forest Management!Plan.

H

'1) Sﬁrééy for‘thé 1ahd'usé plan

03

Existing 1and use

Data on land use were collected during the current

_survey as a premise for preparing a proposed land use
plan, According to these data, the ratio of the forests

to the total land drea in Kanchanaburi Province, where

thé'éurvey area ia located, 1s quite high compared to

the national average and the average for the central

“region, indicating that forests are still preserved

there while the ratio of the agriculture-related land
such as paddy fields and orchards is low, suggesting

thiat Ranchanaburi Province is an exceptifonal area in the

central region of Thailand. (Refer to Table 11-5-1)

Table II-5-1 Existing Land Use

{(Unit:ké)
:;;;fzﬁ\fffijz; Whole Kingdom Centtgélg%aln Ka%%ggﬁﬁggri |
land use ~a Area %w_”m_;Area Z Area g
Total 5131150 | 1000 | 673987 | 1000 194832 1 1000
Fom;}'“ MMW_TE:,_G_:;?WU;E.G 1 8 8.075.7 268 | 121252 622
Living land ‘nggﬁ “hﬁmggnﬁ_"_EEXA 1.0 7@BMP“—~EI_
Padd;} field B 7.8—;;] 230 . 1699 -:j; 252 ] 715154 j’i
Cash crop 470848 [ 92 3 6 0 7 5 28 1;;9*5 | 89
Occhard | | 9,0%? s ] 13033 2 | 913 05
Hoxticulture 5188 01 | 2093 Ry _______{K;_Hm_a,
“Grass land 1,2253 7 0z | 2221 0.3 87 o
".B'a rren land 62569 1.2 2% 4.0-” 0.4 A?sr? Mﬂf;;
‘ e I S—
Others 26430 0.5 2279 0.4 331 0.2
i Unclasaified 16031389 313 [ 20,2994 30.1 4 ,Gﬁ?’dﬂ;
_ ]
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.

Attrition. of forests .
The attrition in the size of forest aveas is as shown in
Table YI-5-2. Every figure follows a:sharp-.declining
trend, from which it is easily undevstood why the
priovity in formulating the 1an§ use plan lles }n

preventing the decrease in the slze of the forest areas.

Table II-5-2 Annual Attrition of forest Areas

© (Unit kd)

Region : [ Central: Plain |Kanchapaburi

Whole Klngdom _ Regiom Province

Year Area | % Area % | Avea | Z
Total { 513115 1000 67399 | 1000 | 19483 1000
1961 273529 | 533 35661 528 | 17793 9 1.3
1973 221,707 432 | 23970 356] 13548 700
1976 198417 38.7 21826 | 324 13417 689
1978 175224 342 | 20426 | 303 | 13320 684
1982 156,600 305 18516 245 .l 21417 637
(985 149053 L2900 17228 256 11,562 593
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NE) Existing roads
The road. conditions in Kanchanaburi Province and the
‘model area are ag shown on Fig, TI-5- -1 and Fig, IL-5--2
téspecﬁivelyi Although national highway route No. 323
and route Ho._3199 are wide and well ﬁaved good roads,
the other roads, excepting for ‘the few which are
maintéihed by a mining company, are rugged and difficult

- to ‘travel on except during the .dry season;

Accesgs from Kanchanaburi City, which is the industrial

'center of Kanchanaburi Ptovince to the model drea caun be

Qmade via a paved road as far as Srinagarind Dam, but the
road on’ the west bank of the reservolx is quite poox in
'.many placed and cannot function as an Industrial road as
At 18, The mining company which passes through the
model area crossea its Lrucks on 1ts own dedicated
ferlyboat over. the reservoir to the east bank instead of

using this road.

Thong Pha Phun located in the northwestern part of the
Province 1is a base for fhe wdcdiindustry in this area,
A rvoad from the.model area leads to this area, but this
road ;sruhpaved_and pdérly aligned and requires large
gcale imprdvement in the future. At any rate, hauling
of timber 1s pOssiblelduring the dry season but dif-

ficult during the rainy season under the existing road

conditions,

T



-——]323}-—- Paved Roads

- = =~ —-0Other Roads J\,

% Model Area

Fig, L1I-5~1
Roads in Kanchanaburi Province\?]f
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passable throughout the year

E\\ moweee=e difficult to pass during the

rainy season
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' Fig. 1I-5-2 Roads in the Model Avea
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2) Survey on fovest village and tropical farming

@ Iwplementation of the survey |
The inhabitants living in the model avea (20,000 has.)

were surveyed as a part of the survey on forest village

and tropilca

composition, kinds of farm crops, planting‘area;:yield,
prices of farm products, lncome, etce. and was conducted

on 86 families of hine.villages of Klong«Ngu; Huai Ban

} farming.

 The survey aims to claf-if.y‘fémi'ly'

Kao, Phu Toel, Doung Yal, Doug Glang, Dong Lek, Pak

Muang, Phu Muang, and_ Phu Ta Ma.

survey was conducted and the number of families surveyed

~The locations where

at each location arve as shown on Fig; 11—5—3 and Table

11“5’3 ®

Table I1I-5-3 Number of Surveyed Family and Viliage Name

K:;bet o sur-

mPhoe

Province

Theng Pha Phum

(Motwbl) Dong Yat

SR SR P P

(e g3vug) ) Deng Glang

b e e et e g} R AR

(\t\uu«v:o}T Dang Lak

et e A b

Lo Pak Muaag

vmd haAV%q) _ Vlllage BiStfict
) -_.‘_ | Koo
2 Hual Ban Kau
\'l]. 2, .
™
| 0.4~53) | ,f’ﬁi‘.ﬁ"ﬁ‘ L
q ; ' '

Pan Mae Chalaap

ﬁﬂw)h,ﬁmmwmww
(77, %s; Pha, M“““g
(a7 angt;) Phy E a Ma

1 81 Sawat

Kanchanaburi.

P T p——

Tolkal 36

All inhabitants of the model arca:

< 62 -

Bstimated to he about 100 families




T1x1 ong-Ngu

Awmphoe ‘
Thong Pha Phuni

Huai Don Kao

@

Legend

Model Arvea —
Roads ' Pak Muang (1)
Boundary of Phu Muang (2)
Amphoe e
Phu Ta Ma (8

Humber of surveyed
family and village O
neme S

0 1 2 3 4 Skm

Fig. ¥X-5-3 Study Location of Forest Village
' and Tropical Farming
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@ Survey me thod
The survey was conducted by interviewing all inhabitants
{estimated to be about 100 families) wifhin the model
areé'using a prewdetérmiued questionﬁaire (référ to_the
material attached at the end of this report) similaf to
that used in the basic survey. The actugl-éamﬁlé_size
covered, however, was 86 familiés,'as_lﬁﬂfamilies
(particularly those in Dong Yai; Dong Giand and Dong
Lek) weve out of the wmodel area during the dty-éeason
and could not be interviewed, The contéhfs of the

questionnaire were for as follows,

o Family composition (family size, sex, age)
o Living environment (housé, agsets, fuel, food)

o Actual operating conditions
{area cultivated, agricultural implements used,
“kinds of crops grown, crop yield, income, etc.)

o QOthers

Begides the. guestions 1nc1uded‘in the questionnaire, the
inhabitants were asked what they intended to do from now
on, and how were the living condition before they moved

to the preseant place, etc. as appropriate.

(@ Survey results
Based on the entrles in questionnaire sheets, answers
were summarized by survey 1ltem. The:surﬁey findings are
as presented in Table II-5-4, Findings on each survey

item are as ocutlined below.
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Table TI-5~4 Summary of Survey Results

bec,, 1986 « Jan,, 1987

R U
e Totsl Hean vatue per famdly kemarke
Rumber of surveyed fanfly 86 .
Setclencnt durstion (yesra) s
Working fores Full-tive farwer I T 8 1Y)
(families} I v -
Peri-tine tarmer 5 { 62.3Y)
Non= areer R
S ’
Peprers of - Tots) . - 129 5.4
fanlly S
(peraons)} £er | Hale 249 2.7
Feq,&;; 100 1.3
Aves of lveing space {weh?) 23,025 267,7 (0,62 raf) 40O wah? « 1 ral ™ 0,16 be
Area of [ Own Upland 3,034
farn land - - L4.7 6% fenldice
(rais) Paddy 51
Leased - Uplang C R
: 1.4 1L feallies
L Paddy 0 ] .
Flented Upland 1,165.1
: eyt 15.6 1% Familles
qA . Paddy 51
Annua) cagh ingooe Yare . .. 359,530 .
(bahts) - 9,54, V55 « about 25 tahts
Bon-tarm 428,700 X
Keusehold | Rice condumprion (vgslfweek) 1,405.0 26,8
ECUTOWY - -
Cash outlay on food {bahtsiveck) 14,006, 2 162.9
Fuel - [ rirewoos 22,4686 0.431 {29 famiiics) 18® = 320 kg§
consutpt fon < - -
v fueek) | Charcost 15,829 0,25% (61 fenllies) 1 8% « 87 kgs {Evcalyptus camsldoiensis)
Method of | Firewood | Toral 29 {378 ‘ )
escquisition . —
of eath fuel Collection, 29 - { M.7%)
{fapidies) e - - e aran
. . Ppur_zue [1] ]
tharcoal | Torsl’ & ( 70.5%)
| Hozernage 51 0 66,3%)
_ ) Furchase B u.6h)
Frevalent state | Annual cesh Livestock &, U0 ’
of egriculevre farm income s - 4,930.8 7% fesfiles
ond Mivestock (bants) Farm trop 383,530 o
rajsing = S
Livartock Cattle 2 1 feaily
production - —
{scupal Warer buffslo 3 1 femily
rajging v -
qusnticy) Chicken 901 5% families
: Bugy s A2 B feniiies
Farm cvgp Torsl 1,469.1 (200,0%) Tota) plasted ¢xes Inchvied intercrop j
production . tnd pixed cropping
(planted
. aree, rais) Hajze 492.0 ( 36.0%) 4.9 33 fewllies
Rice 357.0 { 24.4N) 1.8 ab fami}ies
Castér been "158.6 ( 11.6%) 6,0 18 families
Chillf 20,5 { L.0b%) 2.9 7 kenidies
Jaro 12,0 £ 6.E%) L. 3 BeziYies
Ground nut 5.0 { D.bRY 30 5 femilies
Soy BeRD 5.0 ¢ b)Y 2.0 7 faniites
Frugte 32,0 { 5.7 62,0 ¢ fenflies
Stheys FUTE R BN ) 4.7 3 tanilies
duareness of Freviows Full-tise farmer 9.8
inhabltants occupation ~— 7
“) Frri-tine farmat 1.9
Rehe faraey 17.4
Unknowr) 1.2
Adequacy of Adegiate 55.8
the sige of
fore 1ond (5} | Ineceguare 3.0
Unknewr 1.2
DPesiveble area LYY i
(rats)
Vatar pupply Sutficient 5.3
for the : i : N
cultivpted Inpuiticient 1.2
Yend (8) s - e
£

Unkhinn -
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Sethlement duration _
Average settlement duration of 86 families is 4.8 years,

from which it can be'seén that ﬁhny of. them have moved in-

recently,

Working forms

The iuhabliants were classified by the working fotm fnito
full~time farmers, part-time farmeﬁs and non—farmers,
Full-time farmers accounted for 29,1% of the total,.
part-time farmers for the majority of 62.8%7 and

non-farmers 8.17%.

Family composition S : -
The total number of members of 86 familiss fs 429 per-
gons, which means that the averageifamily size 1s 5.0
persons. When the distribution of families by family
size is reviewed, the families with three té six members
are the lérgast in number as shown in Fig. 11-5~4, with
families with six menbers 1n'particu1aruaccodntihg for
23.3% of the total. The population distribution'by age
group of every five years is as shown 1n Fig. II-5-5.
The age composition of family members shows that the age
group of 15-19 accounts for 14,97 of the total, the age
group of 10-14 of 13.3% and ﬁhe:age group of 5-9 for
11.9%, with the three groups of between 5 and 19 which
represent the younger generatibn jeintly accountiag for
about 40% of the total. - '
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Number of Eamily (%)
R N o0 2%

13 - B s Sl

Members of family
(persons)
E-r)
S

10

i

Fig. II"S 4 Dlstrlbutlon of Families by Famlly S1ze (86 families)
DeC|91986 il J3|\03198? '

'(%)
65 049
’ ]
60 0.{9
a3 1.9 )
' Male - ] Female
50 3f5
49 GI.:!
- 3|.5
E@ 35} df
30L 71.7
25 m].(i
201 9i8
i 1:19 ,
10~ 13l3 . J_J
5t 19
ot i J____.f....__l__,_x._. 10.9 PR i . | L . | J
VSO NSO PN I IS N
0987654321(;)12345‘6739“‘

Fig. 1I~5-5 Age Composition of TFamily Members (86 families, 429 persons)
Dec,s 1986 ~ Jan,, 1987
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Areds of living space and farmland

The average living space is 267.7 wak?® (0.67 rai) per
family., Altogether 69 farm households own faxrmland
totalling 3,085 rats, averaging 44.7 rals per household,
11 families operate farming on leased farmland”topalling
125 vais, averaging 11.4 rais per tamily. Of all the
families surveyed (86 families), 78 familiés‘a;tually :
cultivate their.farmland The total area of farmland
actually cultivated by owner farmers and tenant farmers
is 1,216.1 rais, averaging 15.6 rais per cultivating
farm household. Most of the farm land is upland fields,
with only a fev water paddy fields,

Annual cash income

The average annual cash income of all the familiés sUr-
veyed (86 families) is 9 514.3 bahts, consisting of
4,529.4 bahts from sales of farm products and 4,984, 9

hahts from ncn—farm employment ,

The average annual cash farm Income of 79 farm
households 1s 4,930.8 bahts, consistiﬁg of 4,829.5 bahts
from sales of farm products and 101.3 bahts from sales

of livestock products.

Household economy

1) Rice consumption

11)

Polished rice consumption per family is 16.3 kgs. per
week on average, which is equivalent to 849.9 kgs. per
year. Assuming that hulling yileld is 80% and polishing
yield 1n 94%, 849.9 kgs. of polilshed rice is equivalent
to 1,130.2 kgs. of unhulled rice, '

Cash outlay on food
Cash outlay on food per family is 162 9 bahts per week
on average, which is equivalent to 8,494.1 bahts per

year,
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:144) Fuel counsumption

Two kinds of fuel, firewood and charcoal, are used.

' The usage’ mode and method of acquisition vary depending
on each village and each family, As shown on Table
iImSaS, sonie families use only charcoal, some use only
firewood and some use both, but the families ﬁhich use
, charéoél account for 70.9% of all families sufveyed
which 18 much larger than the percentage of fémilies
which use firewood. I'irewood is gathered by the |
families themselves, and charcoal is also. produced
captively,

% per week on

Firewood consumption per family is 0.431 m
average, or equivalent to 22,474 m°> per year, and char-

coal consumption is 22.5 kgs,'(equivaient to 0.259 m®

of'log) per week on average, or equivalent to 1,173.2

kgs. {equivalent to 13.505m®) per year,

Table 1I-+5-5 Method of Acquisition of Each Fuel
(86 surveyed families)

Firewood w_fCharcoal
Division T T el o torar fovesueerorcie]
R N“?gﬁilgi Y 29 | o 61 | s2 | a4
Ty U ssr [ ast | e | 709 | ses | 4e

Contain plural auswer

g. Prevalent state of apriculture and livestoek raising

1) Livestock production

""Major livestock in the model area are cattle, water

buffaloes, chickens and ducks,

As shown in Table

11-5-6, 67 families out of 86 families surveyed are

raising -chickens and ducks sheerly for self-consump-

tion, Very few farm households raise cattle and water

~ buffaloes. Inhabitants in this area are not strongly

oriented toward stock raising.
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Table II-5-6 Livestock Production in the Model ‘Ares

(86 surveyed families) - .
Year: 1988

Kiund of . Aﬁltllﬂl .Am\ua_l cash inpome Raising-family
1ivestock valsing pro T T T
e lLquanetey| behts | % | wember | %
Cattle 2 #8009 100.0 I L2
Water buifalo 1 0 0 1 1.2
Chicken 00z 0 ] 59 6 8.6
Puck 42 9 ‘ 0 8 9.3
Total ~" 1 anoo £ 000 69
11) Farm crop production

The cropping seasons and the climatié conditions in the
nodel area are as shown in Table 1I~5-7, As no irriga-
tion facility is available and natural water supply
must be relied on natural condition, the cropping
seasons are concentrated im the rainy season. As can
be seen frqﬁ Table 11-5-8, dry.field cr§p3 such as
malize and castor beans which require little water

except dn the case of rice are mostly planted. Major

cash crops are malze and castor beans, which together

account for most of the annual cash revenues from sales
of farm pyoducts. As can be seen from ?ig. LX-5-6,
annual cash revenues per ral are extremely high for
peppers and groundnuts but generally low for other

crops.,

As only a very few frults trees have reached the
economically productive age, fruit production and
income from them are quite low despite the large

planted area.
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Table II-5~7 Cropping Seasons and Climatic Conditions in the Model Area

I. Kind of Erqp.aud c¢ropping seéason

Ycar: 1986

Malze

D

Castor bean

’S ] . ] . Bt i T !
eason Cold _  _ Hot&Dry _ . Rain Cold
P g S L i

Monith | - - T
Ny ] 2 % 4 8 6 1 8 9 10 11 12 Days
Kind . e e i o o T e ey = ]
ot B F A I R e AR R R R
crop - :

Chilli

S - S S A — -
Taro ‘\\‘x\\\\ fﬁ_%“\\\tzzkh 180
Ground nut i\\‘\\\\\ “\\\‘\\\\1 80
Soy bean x\\\\\\\\“ ~\\‘\\\\\k 120

2. Climatie Conditions

Air Temperature (°C)
Minimum-égg%?}A

Meteorological
gtation

Maximom

3.0

338.2.

220

us

Sringgarind Dam

V.

8i -Sawal :

26,95

6.5

An m;a 1
rainfall
. Lom)

9981

LI )

Annual
rainy

days (days)

133

1272

Remarks

198119850

1483 -1Y8 85
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e ._mﬂm_-—ﬁ Yield per val {(kgsfval)
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Fig, 1I-5-7 Awarencss of Inhabitants Dec,,1986 - Jan., 1987



h. Awareness of inhabitants (Refer to FigguIIfS#?)

1)

ii)

111)

Ptevious occupation

Inhabitant s previous occupation was surveyed under the-
three classifications of full-time farmera, part-time
farmers and non-farmers, witﬁ the fesﬁits Ehatifullétime
farmers accounted for 39,57, paftétime'farﬁers'forlél.Qz

and non-~farmers for 17.4%.

Adequacy of the size of farmland

To the question of whether the size qf_f&fmland wés
adequate, 55.82 of all the families sufva&ed answered'r
that it was, adequate whereas 43,07 anéwered _
inadequate, The average slze of fdrmland desired b&
the inhabitants who answered "{nadequate" is 41,1 rais

per family,

Water supply for the cultivated land and living qusrters
Most of the inhabltants answered that water supply for
the culti?éted land was ample., As for water supply to
the living guavters 51(.1% of tﬁe inhabitants answerved
that it was inadequate and 47.7%, Tgufficient”.
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o (&) Comments

For farm cfdp cultivation, flat Land and gentle sloped
lana‘a%e used, 1In genefai,_farm land 1s cultivated
_p'e':rénﬁial’ly', but 1f the size of land holdings is large,

" 4 part of 1t is fallowed after a few years of cropping
and cultivation 1s shifted to some other new place

within one's holdings.

- Inhabitants living inside the model area obtain cash
“1rcome from cultivation of such crops as maize and

castor beans aud from hired labor during the dry season.

- Agriculture in‘this;érea is operated by family labor
which employs conventional farming methods so that its
productivity is low. The daily wage of a hired labor is
around 30 to 40 bahts (1 US$ equals around 25 bahts).

- Also, no rice cropping for home consumption can be
observed within the designated area of. the National
fark. As 'a result, the income level of the inhabitants
of thexmbdel area isilow; and the ratlo of cash cutlay

" for food to their annual cash income 1s extremely high.

‘From the results of the current survey, it was found
that the plamted area of rice per rice cultivating
family (46 families) 1ig 7.8 rals while the necessary
aréa for cultivating rice for home consumption is 5.9
rals when calculated froﬁ the unhulled rice requirement
o£71;130‘2 kgs. obtéined by converting the annual rice
consumﬁtion per family into the welght of unhulled rice
and yleld per rai of 192.5 kgs. The average area of
cultivaté land per farming family (79 families) is 15.6
rals, which 1s almost equal to the size of the farm land
provided per family under the forest village program of
R¥D.

When the age compésition of the family members is
veviewed, the vounger generation between 5 and 19 years

of age is large in number and is expected to provide the
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necessary labor force for the forest village program in
the future. - _ _

In order to distribute the annual work load more evenly
and iInecrease cash revenues, 1t is_meaﬁingful to select
crop species with high market#biLity and land produc~
tivity as well as dry season crop species and combine
them properly or to induce the TAUNGYA system into the
forest village program. Among thé farm crops cultivated
in the model area, chilli might be cited as a crop which
generates high income per unit area and.1s also easy to

cultivate,

As for livestock production, raising of chickens and
ducks which prbvide sources of protein for home
consumption is desirable, but ralsing of cattle which
requires a large land space ought to be restricted from

the viewpolnt of promoting intensive use of land.

As for culcfvation methods, matters which ought to be
considered ére to aveid burning'of_vegetation on the
cultivated land because this practice causes the loss of
organic matters in the soil, and te introduce perennial

crops as they serve to retain the fertility of soils.’

3) Forest survey

(D Regeneration survey
In order to grasp the state of regeneration of saplings,
a survey was conducted In the sample plots which were '
set up In the unfelled forest and in the felled over
forest with different felling time outside the wmodel

area and also within the model area as follows.
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_a., Ne. of sample plots surveyed

o Ingide the model area (49 sample plots)

nggihg block = - - 1985/86 survey  1986/87 survey
Loggiﬁg block 1 e 8 plots 4 plots
(operated cut 24-26 years ago) ' '
Logging block 2° 16 plots 3 plots
(operated cut 21-23 years ago) _ .
Loggiug block 3 _ ' 4 plots I plot
_ (operated cut 18~20 years ago) :
Logging block 4 & plots

(operated cut 15-17 years ago)

Logging block 5 7 plots
(operated cut 12-14 years ago)

o Outside the model area (12 sample plots)

Logging block 1986/87 survey
Logging block 7 (operated cut 6-8 years ago) 2 plots
"Logging block 8 {operated cut 3-5 years ago) 6 plots

Logging block 9 (operated cut 0-2 years ago) 4 plots

b. Method of sapling survey
A survey belt of Im x 40m = 40m? was set up at the start-
ing point and ending point of each sample plot, and the
number of:aaplings clagssified by size into the following

four categories was counted,

i) Tree height less than 30 cm
i1} Tree helght above 30 cm but below 130 cm
111) Tree height above 130 e¢m and G.B.H. below 14 cm
v} G.B.H. above 15 cm but below 45 cm

¢. Number of saplings
The number of saplings (converted to per hectare equiva-
lent) for each forest type tabulated in Table 11-5-9 s
the sum of those counted in 1986/87 and those of the
saﬁple plots surveyed in 1986/87,
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Table I1-5~9 (1) HNumber of Saplings for Fach Forest Type

ttreeg/ha)
Sample plot 129¢em 2 |1y 45em =
Porest| e 20m2tH | TH | HEITG R | Total
_type [N | = g0 | ORISR 35
P jas| 0112 9518 6786 2938 643 18853
H{ 5[ 004 7,200 5025 1,650 300 14175
TE L__'__‘ M .
Ml - - - - - - -
fige) 20 | 0.152 8.908 558 5 2599 553 17,645
P 23] a1t 3,477 10,732 1419 203 15331
H| 13| 0084 1940 3,869 822 155 6,786
Mpl 2
M| - - - - - - ~
| {Taee| 34 | 0.256 2973 8484 1227 191 12875
£1 s 0040 4,425 15,300 1375 375 21475
pol B 2| 0016 1000 3125 687 188 5000
D
M — — P — —— — —-—
tage| 7] 0.056 3,446 11,821 1179 322 16768
aﬂgggge 61| 0.464 4976 7,936 1670 323 14905

Table 11-5-9 (2)

¥: Flat l.and Foresk

H#; Hilly Ferest

M: Mountainous Forest

Number of Saplings for Each Forvest Type inside the

Model Area
{trees/ha)
Foresy{Sauple plot 129am & { THz130em | 4500 =2
P 29em=T.H T H ' G. B H Total
type o iﬁgg = 30em [ GBHEMon | 3 50
‘F‘ 13 | 0.096 24320 4§ 12140 6320 1.410 44200
R —_ . — . - — —
T
FM - _ . B _ _ _
Ave- T
vege| 13 { 00986 24330 12,140 6,320 1.4 10 44,200
Fjte i oi4o 13750 106130 2390 730 123000
Mp H 10 0.076 3220 8470 2630 190 14,510
M - — . — - — —
Ave~ “‘J
vage | 29 ﬁ0.216 8610 1550 2610 470 59250
F 5 0.040 11530 32810 1.8140 5790 467290
bp H 2 ¢ 0018 2000 6250 1380 380 10018190
M- - - - - - -
Ave- o B
rage 7 0.0586 .790 23490 1,730 6§00 33610
Yhole 4 -
average| 49 | 0.368 15610 25.160 3570 810 | 45150
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Table I1~5-9 {3) Number of Saplings for Fach Forest Type

outside the Model Area

. (trecsfha)
Forest |Sample plot 129em & | T H 21306 | 100m £ ‘
Fowd =T 26em2 TH T. B Ny G B Total
type ber (haz? 2 0em | G-BH.Eldon = Vsem ot
Fl 2] oore 9325 4562 1562 250 | 15499
Tr H L) 0.04 7,200 5025 1650 300 14,175
M —_ — — - — —
hve~ e """‘"
Yage | 7 | 0056 7750 4897 1.6 25 285 14,552
F 4 ¢.032 5062 A10.78.| 2,156 3) 18030
B 1 (.008 3.3715 4,250 1,250 - 8875
Mp
M — P . — —_ — —
Yege| 5] 004 4725 9475 1975 31 16.206
F Il - - - - - - .
Dp Hi- - . ~ ~ _ _
M — - w—— e —_ —_ -
Ave~ - - — - — —
rage g -
Whole ; - P
average 12 0096 6,490 6302 L5771 1717 SS,AI‘iﬂJ
d. 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,
¢ The number of saplings per ha was 14,905 trees. Uhen
reviewed by size, the smallest trees of.category 1), with
tree heights shorter than 30 cm, accounted for about 4%,
category 1), trees with tree heights shorter than 130
em, for about 537%, categovy 111}, trees with tree heights
above 130 em but G.B.H. below 14 em, for about L1%, and
category iv), trees with G,B.H. above 15 cm but below
45 em, for about 2%.
o The number of saplings classified by forest type varles

wildly among plots, but when reviewed in terms of overall
averages of all sample plots surveyed, it was 17,645
treesfha ‘in T,., 12,875 trees/ha in HD and 16,768 trees/ha

in D

E,
DO
According to the Table, in TF’ the number of trees de-

creases as they grow from shrub stage to high trees,
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indicating @ normal plant succession,

in MD and DD’ however, the number of trees between 30 cm

and 129 em in height is larger than that of trees below

30 cm in height.
but on the whole, MD and DD are more susceptible te inva-

There may be varlous reasons for this,

slon by weeds and bamboos than TE as they are thinner,

which inhibits the germination and growth of the

aaplings.

Further analysis and study of the survey findings are

reguived to derive conclusions with respect to the state

of regeneration and related matters.

(@ Sample plot survey

The sample plot survey in 1986/87 was carried out in the

logging blocks where felling operation is currently under way

and in the logging blocks where felling was done recently,

both of which are outside the model area, as well as on

supplementary sample plots set up inside the model area as

described below.

a. Locations where sample plors were set up

Sample plots were set up as follows,

o Inside the model area (50 locations)

Logging block

1985/86 survey  1986/87 survey

Logging block 1|
{operated cut

Logging block 2
(operated cut

Logging block 3
{operated cut

Logging block 4
(opevated cut

Logging block 3§
(operated cut

24-20 years
21-23 years
18~20 years
15-17 years

12-14 years

ago)
ago)
ago)
ago)

ago)

9 locations 4 locatlons
16 locations 3 locations

4 locations 1 location
6 lacations

7 locations
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o OQutside the model area (12 locations)

Logging block | 1986 /87 survey
Logging block 7 (operated cut 6-8 years ago) ? locations
Logging block 8 (operated cut 3-5 years ago) 6 locations
Logging block 9 (operated cut 0-2 years ago) 4 locations

Size and shape of sample plot
The size of a sample plot is 1 ha. (250m x 40m)

Method of setting up sample plots

In the 1985/86 survey, the spots that were clearly. iden~
tiff{able on aerial photographs were selected aa the
starting points for surveying each saﬁple plot go that
their actual locations could be easily identified by
comparing with aerial photographs, In the 1986/87 sur~
vey,_forestrﬁype was interpreted on the basis of aerial
photographs and areas which must be surveyed were
determined and compared with the ground conditions; then
the spots clearly identiflable were pricked on the aerial
photographs and made the starting points for surveying

each sample plot.

From each of the foregoing points, surveying was carried
out first to the starting point of each sample plot.
Then a 250 m long, 40 m wide sample ploﬁ was demarcated
from the starting point of that sample plot,

The locations of sample plots set up {altogether 50 lo-
cations combining those set up in 1985/86 and those set

up in 1986/87) are shown in Fig. IL-5-8,

Tree mensulation method
All gtanding trees with 46 c¢m or more G.B.H, in the sam-
ple plots were surveyed one by one, The items measured

are as follows.

- 8] -



o Tree specles
A1l trees specles which occur were entered in the survey
sheet 1in local names and later-chénged into botanical
names acecording to the tree specles codes of the Manual
for Forest Inventory in Thailand upon compié%ioﬁ’df the

field survey,

o Girth breast height {G.B.H.)
6.B.H, was measured by the units of 1 cm using a dilameter

tape .

o Total tree height and clear length
Measured by the units of 1 m using a hypsometer, Clear
length was defined as the height up to the first largest’

spreading branch.

o Quality
Quality was classified into the eight categories of:
decay, sweep, twist, knot, lump, fofked tree, ingrowm

bark, and crack.

o Canopy horizon
Canopy horlzon was classified into upper story and lower
story.

o Volume calculation
The volume was calculated for each sample plot. Three
kinds of volume tables currently used in Thailand were
used for volume calculation: the volume tables for Teak
(Tectona grandis), for DIPTEROCARPACEAE (Dipterocarpus
spp., Anisoptera glabra, Hopea odorata, Parashorea
stellata, Anisoptera scaphula, Dipterocarpus
obtusifolius, Dipterocarpus tuberculatus, Hopea ferrea,
Shorea talura, Shorea leprosula, Shorea curtisii, Shorea
gratissima, Hopea spp.), and for other tree specles
{Afzelia Xylocarpa, Pterocarpus macrocarpus, Dalbergia
dongnaiensis, Xyilia kerrii, Sindora siamensis, other

trees), respectively,
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e.

Results of the sample plot survey

The results of the sample plot sufvey conducted ét'l2: J
locations outside the niodel area are as showﬁ_in i

Table I1-5-10, and the results of 8 locations inside the

model area are as shown in Table Ii~5~11.

The tree species composition by forest type obtained by

the sample plot survey (at 50 locations} conducted_during
1985/86 and 1986/87 within the model area is as showh in
Table II-5-12. Comprehensive analysls and study of these
data along with the data obtained in the previous fiscal

year are being scheduled.
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4) Fact-finding survey on forest work

In order to obtaln data neccssary for formulating a forest

working plan within the model avea, a survey was conducted to

collect data on timber production, works of national parks,

forestation project, utilization of wood and other .relevant

matters mainly in Kanchanaburi Province. The achieved

results arve as follows,

D Timber productién

a,

Curvent state of timber production

In 1986, the Ban Pong Reglonal Forest Office which has
jurisdiction over the survey area granted concessions
to seven business establishments allowing to fell
43,397 trees at 56 sites cdveriug an area of about
178.8 km? in Kanchanaburi Province: Actually,
however, 44,691 trees amounting to a cui volume of
156,509.65 m® was felled by five business establish-
ments. About the same volume of yearly production is
considered to be scheduled for the future in this

area.

Actual state at the production site

As no felling work was under way in the model area for
which a8 plan is being worked out this time, the actual
state at the felling site in Logging Block 9 bordering
the model area on the north was investigated. The
trees to be cut Included as many as 18 species, When
one of the field notes recording the Crees to be
marked with the stamp of permit was checked, 16 tree
specles appeared. Tree species composition in terms
of the vatio of the unumber of trees was, 42.27 of
Chukrasia tabularis, 19.7% of Michelia spp., 13.5% of
Cedrela tonna and C. microcarpa, and 12,27 of
Manglietic Insignis, with these four speciles jointly
accounting for 87,67 of the total, (Refer to Table
11-5-13)

Trees were felled alwost at a right angle to the slope
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mainly with a large chain sav. Felled trees were
quickly stamped and bucked into 5 m (1 log) pleces at
the folling site. Sometimes, they were bucked into 10

m (2 log) long'pieces.‘

For gathering the timbers, a wheel type large tractor
{rimbor jack, etc.) was used. At the other site in
Amplhioe Thoung Pha Phum, skidding of timbers by

elephants was alsc secen.

Existing condition of logging voad

This area is mainly covered by lime stone, and forms a
Karst topography with steep rqcky_peaks protruding
over a tablevlaﬁd.like topography. ©Ground water
gystem is thervefore well devcloped,’gausing a complex

unevenness on the ground surface in some places,

Soil coneists of clay loam oviginating from lime stone
pavent material and has adequate ground bearing
capacity to withstand the load of truck im the.dry
state, but when the rainy season sets in, the moisture
coutent of soil rises and the ground bearing capacity

falls and the soil becomes muddy.

The topography and geological structure being as such
the local logging roads were constructed by avoiding
excavation of rocks as much as possible and by adapt-
ing theiy alignment to match the microtopography. The
roads, with the exception of ore haulage roads for
mines, therefore, are forest roads that are usable
ouly during the dry season, The situation is the same
with the spur roads which branch out from forest
roads. Oun both of these roads, there are several
places where the surface slope is too steep and where

dratoage must be improved.
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Table 1I-5~13 List of Species and Numhers for Felling
in Logging Block 9

o] G T e T3
Ne. o pivision Species name ' A
- numbhers
e ] e e i et e b S S
11516 Chubrasia tabularis 263 §22
L —] : i - . . [N SRR SO
21515 : "Cedreta boonae & C.microcarpa 84 135
] - e [ ]
3 307 Manglietia tnsignis : 16 122 J
41} 399 Michelia spp. 123 197
5| 508 | ' Albiczia Lebbeck 27 i3
6 | 303 | p1F1EROCARPACEAE ' Anisoptera spp. 14 29
_H_-’... - - e e b e AP}t I [ -3
7416235 . Pentagme suavis _ - -
, - .- SNV PSS S
8| 627 ’ Gmeline arboree 3 0.5
g 304 Artocarpus lancetfolius 4 05 |
190 5017 Amoera polystathya 1 .2
et e A e e e e} e NSO ST
]
11 ; 372 . S;rzy;;q'u'm comeEnt : : 16 16
— - e ..,4.1_"__”__ -
| s { 305 | DIrTEROCARFACEAE fHopeo vdorata ‘ ] ! 0.y
e i ey [ S
13 ? 544 [ Proth;m sgrralium 1 0.2
14 i 508 1 Artocarpus fakooche 4 [ 0.6
I I USSP SO | .
15 317 imrmkocnar.\cms Pareshorea stellata ] 0.2
16 310 |inportaat species Pterpcarpus spp. % (S J
i7 526 | Goeruge Spp. 2 .3
.. 1 USSR NPIUSSS ISP SIS
18] 585 Lagersiroemia {omenfess - --
| A — R e e e e S SN SV
Total ' ' 623 1000
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© (®  wNatienal Park

a. The Srinagarind National Park
The southern half of the model area belongs to the
torritory of the Srinagarind National Park. The
duties and reéponsibilities of the administration
offtce of the Park which has direct jurisdiction over
the model avea wmalnly consists of maintenance and

vepatr work, as shown in Table II-5-14,

Traffic facilities fov access to the Srimagarind
National Park ave extremely poor by comparison to the
frawan National Park sud Sai Yok Rational Park. For
tastance, there is no paved national highway that goes
as far as the Park, Thé nupber of vigitors to the
Park, thevefore, is not wmany, being /15 that of the
Svawan National Park and B/5 that of the Saf Yok
National RPavk. However, since the ares was designated
as @ national pavk relatively vsceatly and plans for
its improvement ara now uader way while swrvey wark
fov the geustruction of 3 national highwsy is zise in
progress, increased utilization ef the Park is

anticipated v the fuiure.

r

Table (X-3-%4 Svinagaried Natiensl Paxlk 0ffice

Naglonal pavk effice
o Cenfey
5 stafis, 30 vovkers (orker’s daily wager 33 balws - 43 pahirs)

o REatioan

Nay 3 stalds
RNy % statfs

Nupter of visitors

*

o Apruak awmmer of jeuwiegsy  abewt Y5000 -~ Hh,HI0 I
Catmost all of ghen Trom Tanghkol)d




Work of office

o Provision of

o Bxecution of survey oa forest

o Forest prote

Facilitles (for accommodation)

o Bungalows

o Fleating houses ’ 5 {each accommodates 10 guesta)

% Hhatever planned were completed five vears ago.

services to the tourilsts

ction

4 (each accommodates 15 guests}

b,

Administration policy and administration plan for the
national park

Besides the National Park Law, RFD's National Park De~

' partment provides the park offices with the guidance

on park administration based on the following way of
thinking.

Although squattere living within parks are tolerated
now, the Department wishes to move them Lf any likely

gsettlement can be found.
Designated boundaries of parks will not be changed.

Planting of only existing treec specles will be
permitted within the parks. Planting of Teak which
are not indigenous in this area will not be permitted

as a rule.

Pelling within parks 1s permissible only if approved,
In principle, there is no forest block where cutting
ig prohibited,

Only a few national parks have eatabiished
clasgification of zones and prepared administration
plana, The c¢lassification of zones ig as shown fin

Table 1I-5-15,
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ORZ

Pé

SNRZ

Nbd

Table [I-5-15 Clagsification of Zones for National Park

Designated contents

Intensive Use Zone

Outdoor Recreation
Zoue

Primitive Zone

Strdet Nature
Reserve Zone

Special Use Zone

Rgecovary  Zone

The zone in which buiidings for ledging
of visitors and staff are located.

Area larger than YUZ for sightseeing
and rest. The zone calls For particu-
lar care lest 1t be devastated by
trespassers.

The zone shall be retalned in the natu-
ral state as botanical resources are
abundant. The zone also serves as a
source of agricultural water to irri-
gate the plains.

The most important resouvce of the
national park where abundant plant
soclieties exist, including easily
decayable, beautiful and rare plants.
The zone also occuples an important
position as a water source,

The zone in which various activities
had been carvied out even before the
area was designated as a national patk,
and where such activities if their
continuation were approved, would con-
form to the purpose of admiaiscering
and operacing the national park,

Although nature has been savaged, theve
s edither some forests left or cother
environmental conditions are such that
nature can be restoved and where
recovery of nature Is nacessary.

v o tim s o

i e i b = e ey e e ¢ e A e )

b et rramy -
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(@ ‘Sanctuary for wild life

Within the model area set up thig time, there was no so-
called sanctuary for wild life such as 2 wild animal

regervation, hunting-prohibited area, blopark, ectec,

(@ Watershed preservation area

There was no area designated for watershed preservation

within'the madel area or Kanchanaburi Pravince,

® Countermeasures against forest fire

a. Existing conditions In the survey area
1} Porest fire countermeasure orgarnization

The Porest Fire Control Department of the
Kanchanaburi Provincial Covernment has set up
preventive fire fighting centers at the foux
locations of Tha Thong Mon, 384 Sawat, 8ai Yok, and
Thong Pha Phum, and provides each of them with 3
lookout tower, five fighting and communicaiions

equipment and gupplies and two patrol men, ecte.

11) Forest fire incidence
The foregt fire incidence in Kanchanaburi Province in
1986 was as shown.in Table 11-5-16, and the sane

tendency is supposed to continue every year.

b. PForest fire countermeasures
As preventive measures against forest fire, education,
advertisement, publicity, patrolling,etc. are carried
out relatively actively, but the team was unable to
actually see or to obtain data on the wost effective
fire fighting facilities such as fire lines and five
belts.

It 1s understandable that even if fire lines aund fire
belts were provided thelyr maintenance and management
would not be easy in this area where the mean annual

temperature is high and trees and herbs grow quickly,
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A ALTC o -2

Month ‘\ Frequendy

Ve,
Jan.
Kobs
Max,
Apr,

May

Total

i g g s e

\Qt@g
Causes Frequensy i

it 3 22 2 1o L2 6
933 224 1LU8D 47 308 Jr4f 3764
Forest Fire Ingidencs by Causes in Kanchanaburi Province
Tha theng Maenithosy Pha Phum Total
e .............u_,g,-.‘.-,_,,‘---.,-.I..,r.‘._ﬁ.v-,h' ............. P ——
e Frequansy Yo Prrequencr) % | Treansacs .
S s et S i
LSS 23.00 It 85{ 27.02

Bavay Eivld
Gaplug

Feiliog waw

Livesiook

Eanming i

{
Foyest i
vecugatlon |

Hent Ang =

WEEkcexst i
cavelesseeys |

Fine Buxme i

Loy,

1i.
!

Total i | .l

I R

but kv is conmsideved necessary toe set up fire break

tree belts and the like in areas where the risk of

five hazard {s high.

Table 11-5%-16 Yorest Fire Incidence of Bach Month
in Xanchanaburi Province

8 Sawal

S oSawal

ti

R

8

RV

L2030

1048 t
168

YOGS

ved |

LTI

Year 1986

24

l Sat Yok

%  Brequanay
23,24 23

o

e

6

e o g PR —n
Rai Yek Tha Thong Moo Thong Pha Phum Total
. :’i\t‘a _ R R TN IS IPOR ;“.’.., _______ T ivea e e e e et ]
(L‘ai&) Fraqueody (l‘ai:) Fraquendy (t’&f:) Fregueney {- (t:::) Fregquency (;\_:i:)
ted [ 160 -] 113 2 21 26 62
S0 2 168 R34 {68 21 232 P53 15272

te3

34

2| w00 |

23

&y

iy
(S~

9% ~

133y

BLST

RG]

g oteesa|

zerel

Lo

154,

e |

1

K32

b :
JEO PP

5 |

21508
[T 2 N

ranve |

@67 |

‘ i
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(® Forestation project

a. Forestation projects accomplished in Amphoe Thong Fha
Phum and Amphoe Sal Yok, to which the model area
belongs, were investipated by the form of cxecution as
shown in Table II-5-17. According to this table,
forestation seems to have been lmplemented under three
different systems, of which the ratlo of compuisory
reforestation accompanylng felling under the

concessions 1s characteristically high at 67.6%.

Table 1I-5-17 Actual Forestation In 1986 by the Form of Execution

: - - e
Execution | AFPhoe Thong Pha Phum | Avphoe Sal Yok 3 Total - lpare
form Planting | Tendingl Area {PiantfogiTending] Area [Planting|Tending] Avea (%)
“ﬁ;:;;;ﬁ;&"j"“’ﬁ"’” ot SRRV SRR R U U SR
management
Cost of power .
stationp ¢ 3007 33509 3650 - - - sool 3350l a55e
2
\_2;72;0 o0 110D 1400 -~ - - Ritls) 1, 0 1 A0
Sub-total 6003 449501 5050 ~ - - 5001 4450 ] 5059 a3
(R ¥ )
Silviculture . . o )
piv. H00 35117 5867 300 2,704 £.804 9040 62T 5 VBB A
i
(Concessions} i
i
¥.anchapanburi . » oL G e - e . . !
Forest Co. 27291 4250 [ 14271 30000 SU%5 1 ABREEL 9720 ) 8085 ) 27015
i
;:::gf::s-:‘:"" y4g ! 10481 ®267 - - dq9 ] apas | B26T |
. 4 ';
Sub~total 36761 5299 2e394] sp00f 2934 13848 GATH 9233 L unERe s sy
Total 48781 13266 1 315101 1440 Gh34 ] 24438 BITH { t9u00 2329 { i€ s
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(Notez) Unite in rals, Silviculgure refers to the operation of

tending two to 8ix year old planted forests.
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b, Growth conditlons of planted trees
In order to acquire a grasp of the growth conditions
of the planted Teak trees, a growth survey was
conducted by the sample piot.method by selecting 9
planted areas in Thong Pha Phuﬁ District and 5 planted

areag 1in Sal Yok District as described below.

1) Survey method

o Each sample plot is 0.08 ha in area and rectangular
in shape, being 40w x 20m, and set up at a place that
indicated average growth conditions typicai of each

applicable planted area,

o Following ltems were measured for all planted trees
within the sample plots,
Hunber of trees
Spacing
Planted yeat

Total tree helght (T.H.,).......
in units of 1 ¢m on trees less than 1 m high,
10 cm on trees between 1.1 m and 2 m high, and
50 cm on trees 2.1 m or higher.

Girth breast height (G.B.H.}...
i units of 1 cm. Basal girth was messured
on trees less than 1.3 m high.
11} Survey results
The results of this survey are outline below and also

summarized in Table 1I-5-18,

o The spacing was 3m x 3m at one location, 2w X 2m at one
location, 4m x 2m at ome location and 4m x 4m at the .

remaining l! locations.

o When compared ﬁith the height curve of the yield table
for Teak prepared as a research data by Kasetsart
University, the tree heights of the planted tvees range
between site indices 15 and 30, (Fig,11-5-9)

As above, Teak is consideved falrly promising species for
planting 1n the model area judging from the survey
regults in the already planted areas.
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Fig.. i1e5~9 Tree Height Curve of Tesk Plantation
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. (? Ueilization of timber and bamboo

a. Actual state of timber utilization
Kanchanaburi Province to which the survey area belongs
has a forest avea of 12,417 km? against its total avea
of 19,483,2 km?, so that its ratio of forest to the
‘total area is 63.73%. This 1s more than double the
forest ratlo of 30% for the whole of Thailand, by
which Kanchanaburi may justifiably be called a forest

" province,

On the other hand, the population of the province 1is
599,373 persons and 1its population density is 31
persons per square kilometer, which is about 1/3 the
population density of 103 persons per square kilometer
for the whole of Thafland, The province therefore, is

a sparsely populated area.

Ag can be Inferred from thesé facts, Kanchanaburi is a
timber producing province but its local timber con-

sumption is esmall.

When the prevalent state of timber-related industries
in Kanchanaburi Province is reviewed, there are five
mechanized sawnills, 3! mechanized wood working shops,
four mAnual sawnills and four wood-work products
manufacturing and marketing shops, and the smallness
of thelr numbers suggests that most of the timbers

produced are shipped out of the province as logs.

It 18 difficult to grasp the scale of these sawmills.
At one sawmlll, building materials were being produced
by 35 eémployees mainly with four band saws and thyee
c¢lrcular saws, and the Team was able to learn only
that around 20 m? of wood is processed dailly per one
machine in operation, while the quantity of timber
hauled in and the quantity of product shipped out
could not be grasped. The Team also learned that the
majqp tree species handled by the sawmill are Xylia

kerrei, Dipterocarpus alatus, Shorea obtusa, Shorea
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siamensis and Ceriops'tagal, and. that the price of
15em x 15 em x 5m lumber 1s 513 bahts,

b, Growth.énd use of bamboo

1) Growth of bamboo

11)

There are many bamboo groves in Thailand wherein
abouL 30 species are sald to occur. Kanchanaburi
Province also.gboqnds in bamboo specled, and the
followiﬁg éight species we;e.ap;ually geen by the

Suvrvey Team in the survey area.

Bambusa blumeana

Bambusa burmani&a'

Bambusa arundinaéea
Bambusa tulda
Cephalostachyum_pergracile
Dendrocalamus asper

Oxytenanthera albociliata

O 0 Q0 0 O ¢ o O

Schizostachyum aciculare

Many of these bamboo“species grow gregariously. Some
of the larger stubs had a G.B. 0. reaching about 15 m,
SOlehadlIOU or more stoms growiﬁg out of one stub, or
some of the stems had a G.B.H. of 53 cm, and some of
the species indicated a growth'éa spectacular that the

crown diameter of one stub exceeded 35 m. These

{nstances are summarized {n Table II-5-19. Relatively

dpeaking, thick and tall bamboos fend to grow on
fertile soil in flat land and in valley channels,
while thin and short bamboos tend to grow on shallow
soll in gtone area, However, hardly any intrusion of

bamboo was found at TE stand with covered crown.

Use of bamboo

Bamboo, the growth habitat of wﬁich is widely
distributed as stated above, 1g extensiveiy.utilized
for building structuves, furnitures and handicrafts
throughout Thailand. “Accordingly, there are many

processing shops of bamboo, and bamboo groves are
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cultivated around farm households in the plains east

of Bangkok,

‘According to the RED statistics, the bamboo produc—
tion quantities changed from 63,2 million pes. in’
" 1981 t6 52,9 milifon pes. in 1982, 45.1 millfon pes,
in 1983, 48.9 million pes. in 1984 and 34.4 million
pes. in-1985.-'Production and consumption data of
-bamboo in Kanchanaburi Province, however, were

uniobtainable.
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Tabhle I1w5~19 . Growth of . Bamboo

Plot Forest SFE?H¢ Numbex of Ste? G.B.H. gcm) Sﬁigmgfgﬁd
‘No. | type (cin) pexr stull Targe Small i
| 31 T F 1200 | 110 21 18| 3132 |
| 31 ) s 1,180 | 74 24 21| 2536
3r | 1230 ) - 124 25 251 3212
31 " 720 59 29 27| 25.19

T 900 -5 23 (7 20| 24.86
3! R 1350 | 82 24 22| 2540
15 | 559 47 19 16 38.00
15 | e 1 w00 71 23 21|  10.02
15 T LA 52 25 24| 26.46
s | v | Teno 52 22 18] 2998
1 | ass | 14 19 17] 17.38
s | 335 15 22 18| 1L15
15 v 1,000 92 22 20] 25.88
6 | v __99_0_4::3? Y 11 2500
|22 Mp® | 320 17 17 16 872
22 v 570 {5 13 8 7.00
A B 5y _
a2 —Lfv_ B t_tl.S‘S'E 50 18 | 43| 2600 |
iz v i s20 66 48 | as | 21.32
e | 4 sa] st 4 12| 2800 |
Tz | o 750 29 43 31|  27.04 |
3 M H 1518 15 30 2T 1850
I T s A ) NV MO N ) T
""""""" VT sis | 13| 32 “28] 1290 |
[ A A A IR
7 |ox ) ssol 8] 15 14 1250
o | 250 18 13 12]  10.80
B 1,400 28 34 30| 16.00
BT L 47 45| 1500
T | v Tapas) s 40. 371 3562
TR TR Y eus | as| o 50y a47) 2013
8 p 1,300, 8 53 48|  19.36 |
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5) Soil survey
'@ Survey outline
In 1985/86, soil survey was conducted mainly in the
forest lands on the hillside slopes and flat lands within
the model area. In this fiscal year, following survey
was conducted maiqu on cultivared lands and their suy-
roundings as well as on already planted forests in the

model area including its neighboring areas.

a. Based on the 1985/86 survey'results, approximate

" condition of the soll distribution in the model area
was inferred, In 1986/87 soil pit survey soil profile
survey at 14 spots'énd simple soll profile survey to
establish boundaries at about 300 spots were conducted
within the model area mainly in areas which were
likely to be classified as lan& sultable for farming
under the land use classificatdon in order to confirm
and/or to revise the soil classification and its
boundaries as well as to reclassify the soil type
according to the needs for studying the possibility,
guitability and productivity of using each particular

- plece of land - partlcularly as farm land,

b. In order to roughly estimate the soll distribution in
Kanchanaburi and its environs Including the model area
and to study the relationship of crop species and plant-
ing specles (mainly Teak) with soil, soll profile
survey was conducted at 15 spots in the forest village
near Thong Pha Phum and in the planted forests within
the Sai Yok National Park, and a simple soil profile
survey was conducted at more than 20 spots in the
cultivated land located between gouth of the model
area and Erawan, in the cultivated land on the east of
the model avea across the Mae Khlong River, and elso in
the cultivated land on the lowland extending between

Frawan and the outskirts of Kanchanaburi,

Tha coutents of the soll profile survey were the same
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as in the 1985/86, lLikewlse, soils were classified in
accordance with the Soil Map of the‘World'of
FAO-UNESCO, although some of the names were changed

" based on the survey conducted in 1986/87,
The results of tﬁe soll profile survey were as
presented in Table I1-5-20,

(@ Approximate soil distribution in the model area

The topography of the model area may be roughly divided
into tﬁe steep mountainous zone consisting of limestone,
the flat land, and tﬁe_gen:1y slopéd hill land, The
distribution of soil derived from limestone as the
principal parent matefi@l and which is formed under the
sub--tropical climate with a dry‘ééason that lasts for
about four to five months clearlyfcorrespOnds to these

land features.,

From the distribution pattern of each soll, 1t was
inferred that the level surface had tilted these past
diastrophism, and the mountainous area 1n the severely
tilted side remalned as a steep mountainous zone
notwithstanding the erosion and weathering, since its
geological structure consists of hard and solid
limestone, and that the mountaintops on the more severely
tilted side remained as a gentle hill land, while
sediments which had thickly deposited inbetween these two
became a flatland. (Refer to Fig, 1I-5-10) And, the
above process through which the present topography was
formed, and thé Fact that limestone was the constituent
seem to have had a large bearing on the formation of the
soll.
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Present mount&inous land
.- Present hitl land

I+«E

B~
(Residual s0ils)
N (Sedlmentary

Present flatland

(Résidual so0ils) v~

<
w&

Présent level plane

Previous level plane

Fig, XI~5-10 Typical Illustration of Change in Level Plane
and Soil Formatilon

Specifically, outcropping rocks and boulders are Found
everywhere in the steep mountainous zone which 1s dig-
tributed with quite shallow layers of Lithosols (I) aund
Rendzinas (E). The hill land zone is distributed with
Cambisols (B) or Luvisols (L) with slight argillation,
while the flatland is distributed with quite a thick
layer of highly productive Hitosols (N). Their rough
horizontal distribution is as shown on Fig, II-5-~11,
Naturally, soils with intermediate characteristics occur

near the boundaries of each type of soil,

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
plant nutrients in abundance and which thus greatly
affect the fertility and productivity of goil,

Generally, strongly acidic clayey soils with a low degree
of base saturation which contain little organic matters
and weatherable minerals are formed in the tropical zone

as chemical reactions proceed quickly and rocks and
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minerals also weather guickly due to high temperature and

precipitacion,

In areas which have a dry season as in thié'modal-aréé,'
however, disintegration and weathering ave retardédV
because the moisture content becomes_éhort; even 1f only
temporarily during a particular sedson, so that organic
matters, sand, weatherable mineralé, ete. are retained in
the soil and the effluénce of basic matters is also
veduced, Also, bases are ﬁhought to have existed in
abundance in this wodel area to begin with as the soils
originated from limeaténe (baéic rock) és the parent
material, and soils are.presumed to dontain a lot of

organic matters whicli are readily adsorbed by the bases.

Accordingly, the soils distributed in the model area,
with the excéption of Lithosols and Rendzinas distributed
in the steeply sloped areas, may be considered to be of
better quality among the soils in the tropicél and/or
subtropical zone and therefore would‘not constitute any

major obstacle to land use.

Characteristics of the soils distributed in the model
area

a, Nitosols (W)
This so1l is mainly distributed in the flatland in the

southwestern part of the model area,

Unlike the soils distributed in the hill land and
mountainous zone, the parent materials of this soll
are not limestone per se but considered to be the
thick sedimentary layer of weathered limestones added
with shale, sandstone, chert, etc, The properties of
this soil are also greatly different from that of

typleal soil in the hill land and mountainous zone.

It has an extremely deep soll horizon.(the Team came
across a well drilling site during the field survey

aud confirmed the thickness of this soil horizon to be
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at least 10 m or more), is red to red brown in color,
is slightly clayey and has an arglllic B horizon
though not a genuine argillic B horizon which
obstructs the growth of roots. Its boundaries are
unciéaf and no abrupt change 1s seen to have taken
place in the textural classes. {Refer to the section
on Luvisols described later} 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 agri-

culture and forestry,

Here, Eutric Nitosals (Ne) which has a higher degree
of base saturation than other types of Nitosols is
distributed. Even among the same Eutric Nitosols
(Ne), however, distinctive differences can be found in
the color and firmness though no significant differ-
ences exlst in organic contents, texture, soil struc-
ture, ete. Firmness in particular is considered to
have a large influence on farming, Eutric Nitosols is

further subdivided into the following two sub~groups.

1) Ne-soft (s)
Mainly distributed in very flat land and is
cousidered to be a typical Nitosols.

It 1s of strougly reddish color between 2.5 YR and
10R in hue. 1Its profile is homogeneous with hardly
any change, and is soft overall. The value indicated
by a hardness meter is around 10 mm {about 1.4
kgsfem®) for the soft layer and in the range of 26 to
29 mm (about 20 to 30 kgs/cm?) even for the hardest
layer, which are considerably low for solls in the
sub~tropical zone in the dry season when soils tend

to harden,

Its soll property is clayey and contains no stones.
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11) Ne~flrm (f)
Mainly distributed in places with slight
topographical changes such as 1n the peripheries of
flat land or 1n-3light1y undulating places of flat
land,

Its hue ranges between 5 and 2.5 YR and is lightly
more brownish than He-s, and its profile also shows
some changes, Ne~f deeperrthan 70 = 80 cm from the
top soil 1s approximately the same as Ne-s but the
shallower layers are harder than Ne-s., The value
indicated by a hardness meter ranges around 22 - 33
nm {(about 8,5 = 85 kgs/cm?®) and appears quite compact

to the eye.

The soll property 1s clayey, but locally contalns
slightly move sandy layers sometimes. Stones are not

contained.

As above, Ne has been classifiéd into two sub-groups,
but even among the same Ne-s or Ne-f, some differ-
ences are observed in the thickness of A horizon and
organlc contents depending on the place. These
differences have not been especially classified, but
they seem to be attributable to the length of period
that forests having been formed on the soil, and
organic contents are lean at places where forests had
been cleaved and utilized as farm land from long ago

and ave rich in places where forests still exist,

Nitosols is counsidered tc be one of the best soils in
the tropical zone and suitable for cultivatiom of a
broad range of crops. It has a relatively high
natural fertility, and Ne-s in particular has the
larvgest potential for agriculture among soils
distributed in the model area. In order to achieve
high yield, however, fertilization is considered
necessary in most cases, and iis congervation 1s also

considered necessary as it 1s slightly susceptible to
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erogion,

At present, most of the cultivated land and tropical
evergreen forest (TE) in terms of the forest type are
formed on this Nitesols, Particularly the tropical
evergreen forestas, other than those in areas where
Nitosols is distributed are seen only where abundant
water supply 1s aveilable, Besides TE’ mixed
deciduous forest (MD) and large diameter bamboo
forest (BF) are also seen in areas where NHitosols is

distributed,

Solis which had been classified as Ve and Nd in the
1985/86 survey have been reclassified as Ne-s or
Ne~f, and some of the soils clasgified as Bc have

been changed and reclassified as Ne-f.

Nitosols is equivalent to Paleustulfs and Rhodustalfs
pp. according to the U.S. Soil Taxonomy.

b. Cambisols (B)
1t is widely distributed fn the hill land and moun-

tainous zone throughout the entire model area.

1t 1is weakly weathered aund does not have any specific
11luvial horizon or eluvial horizon, and may be con-
sidered as a soill {in the transitional stage of
development into various other soils in which these
specific properties are well developed. Accordingly,
Cambisols display diverse érofiles. Here, Butric
Cambisols (Be) with a high degree of base gaturation
and high organic contents is malnly distributed.

There are the residual type and the colluvial type of
Futric Cambisols, since these two types have greatly
different profile and are considered to be consid-
erably different in productivity, Hutric Cambisols was
furthér subdivided as followe.

1) Be-colluvial (c¢)
Diatributed from the lower part of the mountain slope
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toward the mountain spux in the steep mountainous

zone,

it 18 a ceolluvial type of soll formed by deposition

. and constant supply of sediments and organic matters

i1)

crumbling down fiom the upper slopes or conveyed by

the surface water.

It has a high degree of base saturation and a well
developed soll structure. It has an A horizon
{Mollic A horiﬁdn) which contain a lot of organic
matters which have been completely blended with
mineral substances and is black to dark brown in
color and as thick ag 30 to-50 em, as well as a B
horizon which is dark reddish brown to dark brown and

contains a lot of organic matters.

Tis textural classes are clay‘loam to clayey and
sometimes contains half-weathered or decayed fine
stone but the quantity is small. Cracks are some-
times observed between A horizon extending to.B

horizon,

it is fairly hard during from the dry season (the
value indicated by a hardness meter roughly ranges
between 25 mm or about 14 kgs/em® to 32 mm or about
63 kgs/cm®) but seems t become fairly soft during the
rainy season, As its rooting system ls deep and a
tot of organlc matters and weatheréble minerals are
contained, its productivity is high so thact it ls
consideved usable for both agriculture and foreatry.
Particularly in cultivating cotton and chilli; Be-c

is considered more suitable than Ne-s or Ne-f.

At present, the area in which Be-c s distributed
comprises mixed decidous forest {MD)-and large

diameter bamboo forest (BF).

Be-residual (r)} _
Be-r is widely distributed in the hill land zone
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which is considered to e the remnants of old moun-

taln tops, as stated alveady.

.It'is'é residual type of soil which was presumably
formed by the in situ weathering of limestone parent
material and it has 'a black-brown A horizon and a
reddish brown B horizom, It is considered to be a
goil ‘in the transitory stage to a more weathered
 Luvisols which will be discussed later.

Soil horizon is relatively deep, and the whole pro-
file is compact and quite firm particularly in the
layer around 30 to 40 cm deep from the top soil which
seems to be limiting the growth of roots. The value
indicated by the hardness meter is around 26 mm
(about 17 kgs./em?) in the soft layer and around

33 mm -{about 85 kgs./cm*) in the hard layer, both of
which are slightly harder than Ne-t and Be-c which

were mentioned earlier.

. Texture is clay leam to clayey and sand sometimes
remaing in part. Sometimes, 1t also contailns
half-weathered or decayed fine stone although the

quantity is small.

It is usable for both agriculture and forestry but as
{ts rooting area is not large, its productivity is

considered inferior to Ne-s, Ne~f and Be-c.

At present, the area in which Be-r is distributed
comprises mixed decliduous forest (HD) mixed with
small diameter bamboos, but the tree height 1is not so

high and the crown density is also slightly thin.

The foregoing has described Eutric Cambiscls which
has divided into two sub-groups. Besides these
typical Be-c¢ and Be-t, many other Eutric Cambisols
which indicate properties that are between these and
Nitosels (particularly Ne-t), Luvisols, Rendzinas,

Gleysols, etc. frequently occur, Every one of these
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“are included in elther Be-r.ov Be-c except the type
in between Be-t or Be-c and Gleysols which was

especially_classified as Gieyic_ﬂambisols (Bg}.

Gleiic Cambisols is cambisols with hydromorphic pro-
perties found in the topsoil and layers down to the
depth of 100 em, and is distributed in places where
the ground water level is high or where there is
plenty of water like dales and depressions. In
agriculture, therefore, crop species that can be
_cultivated aré slightly restricted. In forestry,

however, no major vestriction seems to exiat.

Cambisols is widely distributed in the tropical and
sub~tropical zone but is not a typical soil in these

reglons. 1t is a type of soil that occurs throughout
the world, and the brown forest soil in Japan is also

included in this category.

Be-c corresponds to Eutropepts'in the U.S5. Soil
Taxonomy, ‘Be-r to Eutrochrepts pp. or Ustochrepts

pp.s Bg to Aquic Entrochrepts, respectively.

Soils classified as Be in the 1985/86 survey were
subclassified into Be-c and Be-r, and a part of solls
classified as Be were reclassified and changed to

Be-r,

¢, Luvisols (L)
It is a type of soil distributed in slightly spacy,
flat or gently sloped lands {n the hill land, and is
considered to have been developed from Be-r or Ne~f
which had been further subjected to strong weathering,
and therefore occurs in succession to or mixed with

these.

Luvisols 18 a clayey soil characterized by having a
distinctive argillic B horizon which occurs in
accompaniment to the abrupt changes in soll structure

and by a high“degreé of"base saturation. Here, vertic
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‘Luvisols (Lv) which belongs ko the category of
Luvisols 1s& distributed,

Vertic Lﬁvisols i3 a type of Luvisols in which cracks
“develop from the dark~brown A horizon to the reddish
brown B horizon duting the dry season and which has
slightly vertic properties, ‘As small aggregates and
organic matters on theitopsoil infiltrate along the
cracks durlng the dry season to the beginning of the
rainy season, it contains lots of organic matters down
to the relatively deep places, and its B horizon also

has a distinct soil structure.

Thege cracks disappear during the ralny seasoun when
the subsoil (the layer between 25 cm to 100 cm in
depths) becomes wet and swells, and the surfaces of
aggregate structure becomes glossy by being polished
by the pressure generated inside the subsoil. If the
crack is large and also deep, part of the subsoll is
pushed up to the topsoil by the pressure geuerated in
the subsoll and the soils become churned and mechani-
cally-mixed, but here distinct vertisol properties
cannot be observed as the crack {s narrow in width,

although deep.

The soil texture of A horizon which is about 30 cm
thick is clay loam while that of B horizon 1is clayey,
both of which contain hardly any stone,

As it has a high degree of base saturation and abun-
dant organic matters, its productivity is inferior to
Nitosola and Cambisols since its permeability and
drainabilicy are lowered and the growth of roots is
restricted by the argillic B horizon. When the
pfofile waé actually abserved, It was confirmed that
the growing roots run in the horizontal direction at
the depth of about 30 cm but do not extend much inte B
‘horizon, Since the growth of roots is restricted at

around 30 em in depth, its use for forestry becomes
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slightly disadvantageous compared to ilts use for

agriculture or for livestock raising.

In terme of present forest type, declduous dipterocarp
forest‘(DD) and mixed deciduous forest (MD) are
distribated on this so0il but these foreats give the
impreasion that their crown density is low and the

forest soil dryﬂ

It corresponds to Vercic Haploxeralfs in the U.S3, Soil

Taxonony.

Some of the sbils classified as Bé, Bv and Nd in the

1985/86 survey were changed to Lv based on the survey

of this fiscal year.

Rendzinas (E) and Lithosols (I}
Both of these solls are distributed in the steep
mountalnous zone and partly in the gently sloped area

of spur zone.

These are shalléw solls which lie dn calcareous rocks

.having Mollic A horizon only (refer to the section on

Cambisols stated previously) and no B horizon, and
contain rocks, boulders and a lqt.of stones. Here,
the thickness of soil horizon is within up to around
70 em, but in some places it {s quite shallow, being
less than 10 em thick.

Soils with soil horizon of less than 10 cm in
thickness were defined as Lithosols and distinguished
from Rendzinas which were defined as soils having more

than 10 em thick soll horizon, Alsc, even if the

" thickness of soil horizon is less than 10 cm, 1if the

base rock is neither rock nor rock bed but
conglomerate, such soils were defined as Rendzinas.
Although they are named differenély, there is no
difference between the two in terms of soil coler,
textural classes, soil structure and organic matter

contents, etc. The distinction was made only because
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- of the difference in the thickness of their seoll
horizon., It is only natural however that Lithoseols
should contain many more rocks and boulders than

Rendzynas,

. Forests also grow on these shallow soils, and mixed
o dedicious forest (MD) mixed with many small diameter
bamboos and deciduous dipterocarp forest (DD) were
seen, but the erown density of these forests were low
and tree heights were also low. Since water becomes
extremely short during the dry season, small diameter

bamboos were also defoliated.

In general, even the farm crops with shallower roots
than trees are deemed to vequire soils with at least
80 cm or thicker soil horizon to have a satisfactory
rooting volume and ample water holding capacity.
Accordingly, there is little hope that soils with thin
goll horizon like Rendzinas and Lithosols for agri-

. culture or forestry, and in addition to this, such
topographical conditions. as outcropping rocks boulders
and steeply sloped land make their utilization even

more difficult.

However, since the soll horizon itself has a high
degree of base saturation and contains a lot of
organic matters and weatherable minerals even though
it 1s thin, these soils can be utilized for grazing
land in the gently sloped land. It is also considered
possible to grow cotton and chilll in places which are
gently sloped and where the soil horizon is of a
reasonable thickness (50 to 70 cem). It would
naturally be difficult to use mechanical power in such

“an event because of the rocks and boulders,

In.the U.S5, Soil Takonomy, Rendzinas corresponds to
Rendolls, but there is no particular soll name
~applicable to Lithosols which are therefore classified
ag Lithic sub-groups.
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Soils classified aq Bl in the 1985/86 survey were
changed to E.

Gleysols (G)

This.is a type of soll distributed in thie lowlands,
depressions and along dales, It indicated
hydromorphic prbperties due to the influence of
stagnant waters ascribable to poor drainage, high
ground water level, or immense surface water due to

large discharge during the rainy season.

At places affected by stagnant water and ground water,
clayey soils containing iron and manganese mottles and
concretions can be observed néar the top soil. Such
soils become hard and cracked on the surface and

indicate slightly vertic proberties during the dry

‘season, and become failrly soft and highly viscous

during the“raiuy-season. At present, many of the
places have been turned inte so~called swamps wheve

hygrophytic herbs grow thick.

At places which are affectéd'by surface water during
the rainy season (the ground water level is also high
in such places), the solls are close to sandy loam as
fine clay particles run off with water and a large
amount of lime accumulations and concretions are seen
contained even in the topsoil. Such places do not
become so-called swamps because although there is
plenty of water, it is not stagnant, Tropical
evergreen forest (TE) is formed there, but the groyth
of roots seems to be restricted in the shallow layers

as individual trees are seen to have platy roots.

Gleysols is unsuitable for forestry and is mainly
utilized for water paddy field and for growing bananss
and palm trees, but even -in such an eveﬁt, it is
necessary to take appropriate measures for irrigation

and drainage.
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(2) Exsmination on land use classification

1)

Site c¢classification

A’ a result of land type classification and land use
capabllity classification, suitability classes of land based
on the natural conditfons of the site were obtained for each

~of agriculture, forestry and livestock railsing. The site
classifibattog further attempts to determine the priority

~ rating in land use, for each of agriculture, forestry or
11veétock'raising, witﬁ due regard to various social and
economic conditions such as: (D ease of access to the site,
(® wvulnerability of the site to soll erosion, collapse, land
slide, floodihg and 1nundation and otﬁer natural calamities,

and 3 public utility function of forest.

@ ‘Ease of access to the site

The road conditions in the model area have already been
described in the section on the survey for land use
planning. The ore hauling road of the mining company (38
m wide) which stafts from the car ferry terminal on the

right bank of the reservoir located at the southeastern

~most end of the model area traverses the model area in

the ease~west direction and extends as far as the Logging
Block 9 by passing through the western side of the model
area toward north. This road is not paved but well
maintaihed and is passable for.ordinary motor vehicle.
Some roads branch off from this mining company's road,
one of which goes south on the eastern side of the model
areé.(on thé right bank of the dam) and leads to
Kanchanéburi via Brawan National Park, and another leads

'to Thong Pha Phum from the north side of the model area,

but both of them are unpaved and damaged in some places

‘and-are_unfip to.be used for traffic especlally during

the rainy season. There are several other roads for log-
ging which branch off from said mining company's road in
the model area, but all of these are dead~end roads and

in a ravaged state,
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In view of such road conditiona, there iz no special
priority for the use of the land within the model are for
agriculture, forestry or livestock.raising 1n terms of

the ease of access to the site,

Vulnerability of the site to soil erosion, collapse, land
slide, flooding and inundation and othet natural
calamities _

If there are any places which are highly'yuinérable to
soil erosion, collapse, 1and”slide,'f]obding and
inundation and other natural calamities,=such places must
be protected on a priority basis from the use in any of
agriculrure, forestry or livestock raising According to
the results of field reconnaissance and aerfal photo-
interpretation, however, there is no such place within
the model area. 1In this context, there is no site that
shall be givgn preference for use in agriculture,

foreatry or fivestock ralsing.,

Multiple function of forests

The eastern side of the model area comprigses the
Srinagarind Dam. Thereforé, it is necessary that this
area functions as the source of water supply to the dam,
Tt is also Important to prevent sur[ace soll erosion into
the dam. However, when the natural site conditions of
the model area are considered, it will suffice to
consider the sloped areaé on both sides of the river that
flows into the dam as the sites for the water reserve
function of the forest, irféSpective ofﬂinterpreting each
mesh in terms of gradient, localized topography, soil and
other factors. Compartment 8 of the Khao Praleusri Bor
Rae Working Block, Compartments 10, 11 and 12 of the
Srinagarind Working block.aré to be reserved for this

purpose,
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@

Priority ranking for utliizatlon

As stated in the section on land type classification,
areas which shall be excluded from intensive utilization

‘are the areas having wmountainous topography, areas with

31° or larger gradient, and areas for preventing surface

‘soil eroslon. Othgf areas can be used for agriculture,

forestry and livestock raising respectively. In view of
the actual state of the ioéai inhabitants which the
survey on forest villages and tropical farming and
livestogk raising revealed, howaver, there 1s no need (o
glve breference to livestock raising on the whole, but in
the gently.sloped areas of Group VII (FMD E*I, H MD K1,
FD EJI,HD

D D
classification, it is considgred more suitable to utilize

E+1) classified according to land type

the grass land for livestock ratsing rather than for
agriculture or for forestry. If it is not to be used as

grassland, however, it 1s best to keep it as forest.

The TébleIII—5~21 shows priority ratings for use in

agriculture and foresctry.

Table II-5-21 ‘Priority Rating of Land Group for Agriculture

and Forestry

Soill Divi- ' ‘ Gradient
type  fstonl gl 6~ 8% | 9~ 13°f 14~18°119~23° | 24~30° 1 317~
y A 1 AT E I < x
e
¥ + - ! : e I I e
B A ] L W — | I 3 -~ * =
e
F ol 1 . I D B
B A }..,--M-tz 3 o x T b ‘1
Lv * Be A ’ b
F |+ 2 Py [ * *
s i - pll SERANUI IR
- A s 3 t X % X X
F o 3 g X b X
- (Notes) At Agriculture
. F: Forestry -
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2)

From the above priority rating, the followihg
classification results, , _ _

ar AL+Fl, br A2+Fl, ¢t A2:F2, d: A3'F2, e A3°E3,

f: Fonly gt Unfit for both agriculture and forestry

. In all four'classes other.thaﬁ a. Al’Fi; c. A2«F2, and g.
unfit for both agr@cul;ure and forestry in the above
classification; forestry shéll be given preference. On a
and ¢, a 3cudy.will be made in the gection on land use
claséificatioﬁ for the entire.model afeé._ Class g which
ié unfit for both agriﬁulture and forestry shall be the
zone In which the exisﬁing state of forests shall be

maintained.

Land use classificatlon

Stince the land use classification constitutes the core of
the natilonal forgst management plan, it is necessary to
clarify thé purpose of preparing a land use plan and to
examine each }and use carefully with due regard to not ouly
natural gite conditions but to future socio-economic
development trends, intentions of the government, desires of

the local inhabitants and other diverse considerations.

In the model area surveyed this time, the ratio of forest
area 1s high, but the road conditions are poor as stated
before. Not only that, national parks account for a large
portion of the area and forest work in the parks is severely
restricted. On the other hand, as highly fertile flat lands
are widely distributed inside and outside the parks, the
number of farmers who have cleared the lands and settled

without permission 1s also large.

The southern half of the model are is designated as a
national park, but sclective cutting of trees in the area
had already been its round by the operators who were given
the consessions for logging before the area was designated
as a park so that in many places thé forest type is poor and

good trees are scavce.
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The policy for the land use classification is predicated on
the premise that sites classified as "AL+F1", "A2¢F¥2" may be
the agro-Fforestry area, "A2¢F1", "A3eF2", “A3+F3", and "F
only" shall be the forestry area, and "sites unflt for both
agriculture and forestry" shall be the protection area, And
that the pfopoeed land use classification 1g as shown 1in
Table 11-5-22 and Fig. Ii-5-12. The classification shall be
adjusted and completed at the time of preparing the working

arrangement.
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Table II-5-22 Proposed Land Use Classification .

rﬁ Area : Classification; L .E,Rgmarks
Protection ' | National park andséape conservation zone,
area L facilitieszone, vegetation recovery

zane, experimental plot

Sites difficult »Steeply sloped land, rocky land’

to work on
Experimental | Experiméntal plqt,~seedfcollacting

plots, etc. area

Forestry arca | Man-made forest | Working avea for, clear cutting and
artificial reforestation

Natural forest Selective cutting and bamboo forest
wotrking

Agro-forestry | Man-made forest | Agro-forestry complex working
area ‘
Fuelwood forest | Fuelwood forest for captive use
Bamboo forest Bamboo forest for captive use

Farm land

Residential site
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111, SUBJECTS OF FUTURE STUDY

The work for 1987/88 shall be to analyze in detail the data obtained
through the basic study conducted in 1285/86 and the baslc plan for land
use classification obtained as a result of the main study condueted in
1986/87; also to prepare a guldeline for the national forest management

plan, and formulate the forest working plans for the encroached area

(agro~forestry area), timber production area (forestry area) and the

protection area (préservation area) in the nodel area.

1. Analysis of Already Collected Materials

(1)

(2)

(3}

Forest inventory and forvest working

To map out plans for the timber proﬁuction area (forestry area),
analysis and study shall be conducted on gtand compogition, the
state of and the method for regeneration, method for selective
cutting and natural forest work, cutting cycle, bamboo forest
work, man-made reforestation and other matters., The areas for
man-made forest work and natural forest work shall be clas~

gified, too,

Forest village 4and tropical farming

To map oﬁt plans for the encroached area (agro-forestry area},

individiial 1tems of the questionnaire survey shall be .analysed

to clucidate the sizes of thé residential plots and farm lands

of the inhabitants who shall participate in this project, scale
of facilities, agrilcultural production and other relevant

matters.

Sotl

Soil classification map shall be prepared as data for for-

‘mulating the forest working plan, especially the forest village

‘project and agro-forestry project,

2., Preparation of a Guideline for the National Forest Management Plan

A guideline for the national forest management plan shall be pre-

pared by summarizing the results of the main study tn 1986/87, slte
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analygis and land use classiflication and with due consideration to the

forest work plan for the model area,

3, Formulatlon of the Forest Work Plan for the Model Area

A model forest work plan shall be worked out for the following three

areas,

(1)~ Encroached area {agro~forestry area)
1) Land Use Right Guarantee Project (Sor Tor Kor)
2) Forest village project
3} Agro-forestry project

4) Commual forest prolect

(2) Timber production area {(forestry area)
1) Tinmber harvesting method
2) TForest road network
3) TForest fire prevention network

4} Reforestation plan

(3) Protection area (preservation area)
1} Watershed conservation plan
2} Plan for sanctuary for wild life
3) Plan for natlomal park

4, Preparation of a Remote Sensing Manual

A manual for monitoring changes in forest land use shall be prepared
by utilizing the remote sensing technique. The test area for preparing
the manual shall be model area, and the tests shall be conducted by using

the aerial photographs and the forest type map, etc.

5. On-the-spot Vevification and Deliveration

The guideline for the national forest management plan and the forest
work plan for the model area prepared shall be checked on the spot, and
the adaptability of these shall be verified with the Thai side. Particu~
larly the handling of inhabitants living within the model area and plans
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for them must be thoroughly discussed, - .

6. Preparation of the Final Products

As the final products, a report on the formulation 6f the national
forest management plan and related documents (soll classification map,
site classification and land use classification map, charts and figures
for the national forest management plan, forest inventory register) shall

be prepared,
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