® Gleysols (G)

This is a type of soil is distributed in the lowlands, depressions and
~along dales. It indicatéd'hydromorphic properties due to the influence of
‘sta'gnant waters ascribable to poor drainage, high ground water level, or
immense surface water due to large discharges during the rainy season.

At places affected by stagnant water and ground water, clayey soils
coﬁtﬂihi_ng iron-and manganese mottles and concretions can be observed
near the top soil. At present, many of the places have been turned into
so-called swamps where hygrophytic herbs grow thick.

At places which are a_ffected by surface water during the rainy season,
the soils are close to sandy loam as fine clay particles run off with water
‘and a large amount of lime accunmlahons and concretions are seen
'contamed even'in thc topsoil.

Gl(,ysaols s unsmtable for forestly and is mainly utllmed for paddy
"field and for growing bananas and palm trees. '

4.6 Survey on the Forest Work

(1) ’11mbe1 productlon

In 1986, the Ban Pong Reglonal Forest Office which has jurisdiction
‘over the survey area granted concessions to 7 planning areas allowing the
operation of the-log_ging. at 7 sites covering an area of about 17,880 ha in
the Kanchanaburi provinces. '
 Actually however, 44,691 trees amounting to a cut volume of 156,510
m?® were felled in 5 planming areas, About the same volume of vearly
production is considered to be scheduled for the future in this area.

(Refer to Table 4—20)

(2) Reforestation project-

@  Activity of reforestation

“There is no reforestation pldce in the modeI area. Reforestation
projects’ a(_:c_omphs_hed in Amphoe Thong Pha Phum and Amphoe Sai
Yok outside the model area were investigated by the form of execution
as shown in Table 4-21. According to this table, reforestation scems to
have been implemented under three different systems, of which the ratio
of compulsmy planted area accompanying felling under the concession is
characteristically hlgh at 67.6 /}
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Table 4--21  Actual Reforestation in 1986 by the Form of Execution

Amphos Thong Pha Phum Amphoe Sai Yok o Taotal

Execution form Rate (%)
. Planting | Tending | Area | Planting {Tending | Area | Planting | Tending | Area

(RED)

Watershed - : . :

management ) 600 1_7150 5,050 - - - 600 4,450 5,050 a.7

Silviculiure Div, ' 600 3,517 5,067 300 | 2,700 6,800 900 6,217 | 11,867 22.7
Sub-totel ©o. | 1,200 7,967 | 10,117 300 | 2,700 6,800 1 1,500 | 10,667 | 16.917 324
{Concessions})

Kanchananburl Forest 1,729 | 4251 | 13,027 | 3000 | 3934 §138ss | 5729 | 8185 | 27,015

Co. Ltd, :

Thong Pha Phum Forest .

Indusiry Organization 949 1,048 | 8,267 - - — 949 1,048 8,267

(F10) _ . : i
Sub-total 3,678 5,299 121,394 | 3,000 { 3,934 | 13,888 | 6,678 9,233 § 35,282 61.6

Total 4,878 13;266 31,511 { 3,300 i 6,634 | 20,688 | 8,178 [ 15,900 | 52,199 [ 100.0

{Note) Surveyccl by interview.
Unit in rai. Sitviculure lefera io the operation of tending two to six year old p!anlcd forests.

@ Growth conditions of planted trees

In order fo acquire a grasp of the gr owth conditions of the pldnted
teak trees, a growth survey was_conducted by the sample plot method,
selecting 9 planted areas in Thong Pha Phum District and 5 plahted areas
in Sai Yok District as described below.

a. Survey method _
0 Each sample plot is 0.08 ha in area and rectangular in shape, being
40m x 20m, and set up at a place that indicated average growth condi-
tions ty'pical of each applicable planted area.

o The following items were measured on all the frees planted
within the Sauiple plots.
' Number of trees
Spacing
Year plantéd
Total tree height (T.H.) ...
i units of lcm on trees less than 1m high, 10 cm on trees
" between 1.1 m and 2 m high, and 50 cm on trees 2.1 m or higher-
Girth bxeast height (G B.H) ..
in umts of lcm. Basal g1rth was measured on trees less than
1.3m hlgh '

i71_,_




wnd peseg i ) (IoND

. . . . . ‘ds .
€1 061 09 6t - 6p o1 | ose't ﬁ g | (3609 osanoy | STXI $0°0 “ 61
g0z o€ o8l | 1o 1% g5 |00 | 0T | GLEDE | T gaml %P 50°0 « er
. b . . T , STRITITIEIF] " -
o1 0w 0Tl | s 3L T | Siy 61 (€860 0 | spigiroomg, VYT $0°0 « L1
. . o SIRA0TT]aLd N T
§91 0L OIT | s 09 t1 | ooe 0 | (8509 | oristimamy  OXF 50°0 . o1
86T $LT §9 sy 89 | oSS e | (semo | CUNRL vXv o | w00 Q14 Ui g Swowy | S
dn g0z 0TE 0Ll L6 6LI L | s6€ _ Lz (LS6T) 0F yeRy, %7 v 80°0 w #T
doy vy 061 0% €5 <L o1 .| €I % (LL61) 0T ¥2aL PXZ 80°0 « €1
og g1 012 05l 29 68 tv 1 oos. oF (sL61) 21 yeal, pXp 80°0 “ 71
°g ovT LT DOL T $8 5 | osp 9 | 0s6m L | mer vXy 80°0 B 11
og R R - AR R 2% 651 £8 _ £97 1z h_@mmu £¢ yes], exg 800 g TRUOBEN OA TS | 01
1 7T 0y £0 w {s1) @ | os¢ 87 | (S80I T yeal, Py | 800 B 6
73 ©r 0'9 99 91 82 1 009 8t {p8AT} € m yea ], LEL ; 200 w kS
|
°g £s 0L 07 €7 z¢ 8 _ g8y | 6 | (€86 ¥ _ yeal, px ¥ W 80°0 B L
sg | o% oor S 8¢ 6 (1| osis or | (2861 s Yoo | bxy ; 80°0 R 9
g ¥'9 8 O € 09 $3 Ly 8¢ (z861) § yza exv | 800 R g
ag 99 g 1 1% #S 6 0ss 4 (eg60) ¥ ey, PR 00 « t
8g 55 $L 0z ¥z 6¢ 5 9L 19 (08612 L 3yz2L T 80°0 w £
g L0 €1 0 &) (z1) (1} SLt 8¢ (98573 1 Heay, Pry 2800 “ T
Ag I'TT §vl 0% 5% oL it | oss pr | (1361)9 Aea, pX 200 |iaameteys 1oy wnyg wg ooy, ; I
adgy | UM KEW TN UEaR 37 -t gy 1ad J yoid sad Y (ama g chﬂnL - {ry) ﬂ.o
Trog — oy safeadg fupsedg {wn Q70 uolE0T oz
() 5y (o) gD 59921 Jo JoquImN az1s 101g _ Wid

UOTRIUR] MBI DYl JO ASAING YIMOID AL JO S1Nsey 22—+ gSm. I



“b. Survey results

The results of this survey are outline below and also summarized in
Table 4—22.

o

The spacing was 3m x 3m at one location, 2m x 2m at one

location, 4m x 2m at one location and 4m x 4m at the remaining 11
locations.

o

When compared with the height curve of the site class drew from

the yield table for teak prepared as research data by Kasetsart Univer-
sity, the tree heights of the planted trees ranged between site indexes 15
and 30. (Fig. 4—13)

As above, teak is considered a fairly promising species for planting in
the model area judging from the survey resulis in the areas already

planted.
(m} — By site class for teakof Thailand site
W © —= By results of growth survey inde
(o "Mean value in Kanchanaburi ) naex

height

Tree’

LARPEENE | ] 1 L 1 5 | 1 ! X J

5 10 20 .30 40 50 60 (years)
‘ Tree age.

"ig. 413 Tree Height Curve of the Teak Plantation

(Note) Derived from research data by Kasetsart University
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(3) Work at national par kc-, o :

(D Current status of forest for vecy reational ale'l

“Thaitand h% 7 typos of forest reserve, ‘yecreational for LSt mcludimb
national palks Thele are 50 national parks (26, 053.80 kmz) 57 forest
parks (1,501.12 km?), 27 wildlife Sancluaues {20, 362.48 km? ), 37 pr ohzblted
hunting areas (2,998.47 - km?3), 2 wildlife parks: (24.5_5 k_mz) 5 bqtamcal
gardens (10.00 km?) and 42 tree gal‘deﬁs'(31.27 km?), totalling 220 places
and 50,981.69 km?. - , E |

In view of promoting forest co_nsérvation, the RFD has béez_l act'ively
engaged in the expansin of national parks and-forest parks, resulting in
a rapid increase of the number of designated areas-as shown in Table 4
-23. '

Table 4-23 Acmage of Natlonal Pdl k and Fmest Park -

o Year 1979 1985 | Increase
Division T | o S L
National Park | Number [ 16 50 - | 313%

. - - - - —— ——
] e - Acreage | 9,329.16km? 2_6,(_)@_3;801(1112 - 2799%
Forest Park _Ni.llnb.éf 32 | 57 o 178%'. :
L Acreage | 354.29km’” 1,501.121(11_}i 4249 L

(Som‘ce) Foreé"t_ry Statistics of Thailand 1985. REFD

@ \Eatlonal park management p]ans

The national park are managed by d1v1dmg zones of 6 types mdlcdtmg
the different characteristics of the area. Classification of the zones is as
shown in Table 4-24. On the 50 officially designated national parks
throughout the country, only a few have established management plans,
including the Tarutao National Park Khao Samro Natlonai Park and
Ramkhamhaeng National Park.

- @ Utilization of national pa_'r-ks. - R
According to the 1985 statistics, national parks had some 4.05 million
visitors, approximately 7.7% of Thatlands total populatton of 52.73
million.



As shown below, the most popular national parks for visitors are
iocated WIthm edsy tr avelimg distance of Bangkok.

1 Fl awcm Natl()l‘ld] Prak 466,241 Persons/Y eér
9 Khao Yai N 461,528 ”
3 Dot S_uthep“'p_ui,_ oA 353,073 . »
4 Nam Tok Prew Il 313,554 b
"5 Doi Inthanon » 295,360 n
6 th(q_,Laeni.Va_ n 166,864 ”
7 Khao Chamao-Khao Wong # 164,217 »
8 Sai Yok n 157,164 n
9 :,KhIong Lan ) - 157,077 i
(Data) Statement f(n ‘\Ian'lgement (National Park in Thailand).

1985 RFD



Table 424 Classification of Zones for National Park

Synmbol

Uz

ORZ

PZ

SNRZ

sSuz

RZ

Name .

Intensive Use Zone
Outdoor Recreation Zone

Primitive Zone

Strict Nature Reserve Zone

Special Use Zone

Recovery Zone

Designated contents

The zone in which buildings for the lodging of ViSilOl‘S and staff
arc located. ~

Area larger than TUZ for siglits‘ecing and 'rest The zone calls
for pmnculm care lest it be’ demstated by trcspassers

The zore shall be retamed in its nalura] state as bot'mlcai
resources are abundant. “The zone also serves as a source of
agricultural water to irrigate the phms ' 8

The most 1mport'mt resource of the natlon'ﬂ park where
abundant plant societies exist, mcludmg easily decayable,
beautiful and rare plams “The zone also occupies an important
position as-a watler source.

The zone in which various actiﬁﬁe’s had been carried out even
before the area was’ déﬂgnéted as a national park, and where
such activities if tiweir continuation were approved, would
conform to the purpose of administering and operating the
naiional park, ' '

Alttiough nature hias been savaged, there is either some forests

Aeft or other environmental conditions are such that nature can

be restored and where recovery of nature is necessary.

(Source) Statement for Management (National Park in Thailand). 1985 RFD..

@ National Par k in the mode! area

The southern half of the model area belongs to the territory of the
Srinagarind National Park. Traffic facilities for access to the Srinagar-
ind National Park are éxtremely 'bo'or compared with the Erawan'
National Park and Sai Yok National Park. : '
paved national highway that goes as far as the park. The number of

visitors to the park, therefore, is not many, being 1/15 that of the Erawan
National Park and 1/5 that of the Sai Yok National Park. However,
since the area was designated as a national park relatively recently and
plans for its inproveinent are now under way wh11e survey wmk for the
construction of a national highway is also in progress, increased utiliza-

tion of the park is anticipated in the future.

For instance, there is no



The duties and responsibilities of the adn mnsh ation office of the park
‘which has direct | jurisdiction over the model area mainly
consists of maintenance and repair work, as shown in Table
4 25. |

 Table 4—'25_ Sri_néQarind National Park Office

1. National park office
O Cen‘tér
5 staff, 50 workers
0-'-8tatidns '
No.1 5 staff
No.2 6 statf
2 Number of VlSltOIS
1o Annual number of tourists: about 25 000 - 30 000
(almost all of them from Bangkok)

| 3. Work of office
-0 Provision of services to the tourists
o Executlon of survey on forests
O Forest protectmn _
4. Facilities (for accommodation)
O fBuhg_aI(jWS . 4 {each accommodates 15 guests)
8] .Floéting houses 5 (each accommodates 10 guests)

*  Whatever planned were compléted five years ago.

(&  Administration policy and administration plan for the national
park
Besides the National Park Law the RFD’s National Park Department
pmwdes the park offices with guidance on park administration based
~ on the followmg way of thinking.

O A]though squatters living within parks are tolerated now, the
depal tment wishes to move them if any similar settlement can be
_ found.
O Designated boundarles of parks w111 not be changed.
O Planting of only ex1stmg tree species will be permitted within the
parks. The plantmg of teak which is not 1nd1genous to this-area will not
be perm;tted as a rule,



(4) Countermeasures against forest f'ire '

0] Existing conditions in the sur vey alea

The Forest Fire Control Depaltmmt of the K'mchambun Provmcni
Government has set up preventive fire fighting centus at the four loca-
tions of Tha Thong Mon, Si Sawat, Sai Yok, and T hong Pha Phum and
pr 0V1deq each of them with a lookout tower, fire fighting and communica-
tions equipments, and two paty ol men, ete.

(@ Forest fire incidence B - .
The forest fire incidence in the province of Kanchanaburi in 1986 was
as shown in Table 426, and the same tendency is expected to recccur

every year.

@ Forest fire countermeasures

As preventive measures agamst forest fne, educatlon ddvel tlst,ment
publicity, patrolling, etc. are c_ani_ed:c)ut velatively actively. '

It is understandable that even if fire lines and fire belts were provided,
their maintenance and management would not be easy in this area where
the mean annual temperature is high and trees and herbs grow quickly.
However, it is considered necessary to set up fire break tree heits and the
like in areas where the risk of fire is htgh

.....?8_._.



Table 4—26 Forest Fire Incidence in Kanchanaburi Province

1 Forest Fire Incidence of Ilach Month in Kanchanaburi Province

Year 1986

Center 'Si Sawal ' Sai Yok Tha Thong Mon Thong Pha Phum Tolal
Month FWC_!HB“C)’ | ’ é;?:) 7 Frequencs' | (f;? Sa) _ Frcﬁumcy (f:;lesa) ' Frcqﬁenc.\’ é\ :;:) Frequency (}:;f j)
Dec - | - - - — — = — _ -
" an. 10| 163 6 160 | 8 18 2 21 26 462
" Feb, a2 | - 504 32 468 | 39 168 21 252 134 1,692
—#Mar 34 426 .24 265 32 407 18 201 108 1,299
Apr. 13 9T 7 46 10 68 . 24 34 235
[ May. 4 30 3 14 3 22 2 10 12 76
Total 103 | 1220 | 72 953 | ez | w083 | 47 508 | 314 3,764
Z.Ft)reé;t Fire Incidence by Causes in Kanchanaburi Province
-Center. S Sawat’ S Sai- Yok . 'I‘_ha Thong Mon | Thong Pha Phum Total
Causes Frequenéy % - .jFreguency % Frequency % Frequency % Frequency %
Burat fickd - 26 2.20 | 22 30.56. | 23 25.00 14 20.78 85 27.07
Camping 91 | 20,39 | a4 20 | 2174 8 17.02 63 | 20.06
Felling mn 18 | 174 | a3 | 1805 | 16 | 17.89 6 | 12w | 53 | 1688
Lisedtock farming | 11 10.68 7 9.72 10 10.87 . 5 06 | 33 | 108
Bores, rovmalion | - 11 10.68 6 8.33 9 9.78 5 10.64 31 9.87
. Hunting ~ - 9 8.74 6 8.33 8 8.70 6 12.77 29 | 9.2
e e | 1e| 2 278 | 11 1.09 3 6.38 8 | 255
Fire,/Burn 3 | 2; - - 2 2.17 - - 5 1.5¢
Unknona 2| 1w 2 2.78 3 326 | - - 7 | 2.
Total 03 | 10000 | 72| 10000 | 92 | 100.00 1 100.00 | 314§ 100.00

(Source) Forest Fire Control (Kancha_naburi Province). 1986 RIFD




5.0 SITE ANALYSIIS AND .LAN.D USE CLASS!F!CAT!ON
5.1 Analysis o'f_. the Bu..sic 'Fuctors

(1) The following S]\ facto:s of dltltude aspect of slope gladxent
microtopography and valley dumty as ana]ysmg tactors were metered or
measured on a mesh of 2 cm x 2 cm (24 ha) each whlch were set up on the
1 : 10,000 topographical map. Categ_oncal classification ofeach factor is
as shown Table h—1. '

O Altitude _
The altitude in the center of each mesh was metel ed at an interval of

100 m.

o Aspect of the slope
The aspect of the longcst slope in each mesh was measured in terms
of nine azimuthes '

O Gradient - . :
The gradient was measured in terims of the number of contour lines
inside the inscribed circle of each mesh.

O Microtopography |
Local microtopography within each mesh was measured.

O Valley density _ _
The number of rivers and streams (as determined on the 1 : 10,0600
contour map) in each mesh was counted.

(2) Other basic factors :

According to the existing data and data collected on the field, each
mesh was classified by each of the following factors. Categorical classifi-
cation of each factor is as shown Table 5—1. |

O Climate _ . _
The “Climatic Regions of Thailand” was used, according to which the
survey area belongs to the climatic zone of “Mountaindus with a cool dry
season in valleys ” (BS) w1thm a “Tropical monsoon climate w1th a long
rainy season”



Table5—1 Categorical Classification of Each Factor

. Topographical analysis |
Altitude Aspect of the slope | Gradient Microtopography Valley donsity
Item [~ - :
Code | Cat Code|  Categ Code | Cat Cat Code | (Nunorof
ode | Category | Code ategory ode | Calegory ategory ode umber o
Yo | (m) ¥o. N (% Noo | rivers &
B . Co ) streams}
1 - 100f 1 N 1 -5 Mountain ridge,} 1 B
Plateau
(Gradient 1)
2 |101— 200| 2 NE 2 6 8 | Mountain side | 2 1- 3
: : (convex surface)
3 .{201— 300 3 |. E 3 9—18 Mountain side 3 3-8
o . (concave surface)
o S AL : _
bS 4 |301— 400| 4 8E 4 1418 Mountain side 4 10—18
R ' . ' (except 1&2)
g | 5 [401— s500{ 5 S 5 19-23 Mountain foot | 5 20—
g _ {Gradient 1)
b 6 {501~ 600| 6 8w 6 | 24-30 Steep cliff
A _ e {Gradient 8, 9)
"7 leor— 700| 7 Ly 7 | 81-40
g {701~ 80| 8 | NW 8 4145
9 801— 900 9 none 9 46—
(Gradient 1)
10 - |o01—
Basié Faciqrs
Ttemn ~ Geological Structure Soil Type’ Forest Type
Cﬁge . (_)a-tggmfy Cf‘,’fe o Categor)f _ Cﬁfe Category
i Quaférnary, Tefi:i&ry q-ﬁg 1 Eulric Nitosols Ne 1 }[;rlf;gigal eYergreen
2 {Jurassic, -Tl"ias_siq j-t 2 | Butric Cambisols Be-c }\é;};:?s'demduous
= | CL " P (sh,ss,15) Eutric Cambisols Ber Deciduous diptero-
-g 3 Pe.rmian “ P21 (Is) 3 Vertic Luvisols v carp forests DD
= .
o
= 4 | Carboniferous h 4 | Lithosols o1
: E 7 | _
o 5 | Carboniferous, Devonian h-s 5 | Rendzinas . E
6. Devonian, Silurian d-s
o o (lash)
7 | Ordovician ~ ©sh(sh)"
' . o1 (is)




O (‘eologlcai structure _ -
Sheet No.7, “Thong Pha Phum” of the “Geologlcal Map of N01 thern

Thailand, 1 : 250,000” was-used as the geologlcaf map.

O Major class of terrain _
\fldcmtopography was classified into mountamous tumms, hli!y ten

rains and flat terrains.

O Forest type |
Forest type was classified into thplCEil ever green forests, mlxed

deciduous forests and deciduous dipterocarp for este.

O Soil type .
The soil type according to the results of the soil survey conducted on
the spot in survey area was used. '

5.2 Lond Type Classification

For proper administration and management of the national forest, a
land use plan for forest land is necessary. The land use classification
which is necessary as the basic mformatlon for for mulatmg such a plan_
ought to be based, not on _emstmg land use, but on the natural condtghons
of the site. The first step inland type'classifieation is therefore to rOughly'
group the land subject to land use Capabillty classn?lcatlon and ]and use'
cla%snﬂcatton by their commen natul al properties. The gr oupmg of 1and'
in the current survey was carried out by 1e5pect1vely over laymg the
results of "‘_Lhe. topographical analysis and applicabie basic factors. The'
factors taken up for grouping were climate, geological structure, ma-
crotopography, forest type and soil type. However, ‘each of the climate
and geological structures of the entire model area were assumed- to.
belong to the same categmy in view of the fact that the C.Ilmdte of the
~entire model area belongs to Categm y B5 (Mountainous w1th a cooi chy:
season in the valleys) and its geological structure, comprlses of Mesozoic
to Paleozoic sedimentary rock consmtmg of 1s (hrnesione) 85 (sand';fone){
and sh (shale), although some portions are not yet determmed the forma-
tion erea. .

Asa resu]t the three factors, namely, major c!ass of terrain CIaSSlfled
into M, H and F, forest type CldSSlfled into Tg , M, and Dy, and 3011 type
classified into Ne, Be, Lv, 1 and E were used for the groupmg, f1 om Wthh
the following 18 combmatlons emerged.

—82—



Upon further study from the viewpoint of soil productivity,

Table 5—2 Co_mbinaﬁon of 3 factors

Soil type
“IMajor Ne: Be—c Lv « Be-r Bl
class of FO'CSt '
terrain type
. Ty O - - e
Pl [ O e O O
Dy - - O O
Tg — _ — -
B[ My O O | O O
Dy | — - O Je
1 Te - — O O
M Mp - O O O
by = = ~ —

" (O existence ,

— . non existence )

the area

was classified into the follov. ing eight groups. Howeve1 the mountainous

' topoglaphy (M) whlch is neither fit for farming or live- stock raising nor

a pr oductmn fm est was deemud as one gr oup as the area of protection
' -fores!: {Refe1 to ’Iable 5—3 and Iug —1)

~ Table 5_%3 'G_ro_up of Land Type Classification

o G_r_dilp-_No.

owme

Typeé:belongi_ng to each group
1 |PTe Ne - i N
1 | FMy Ne, FM, Bec
W [ FM, Lv - Bec - ]
W | M, Ne, HM, Bec B
V[ HM, Lv * Ber
VI [FD, Ly - Ber, HDy Lv - Ber
i -."_:_FVIDE-I HM, B+ L FD, E+ L HD, E - I
N '1 A{Lv *Ber, E D, I\/IMD (Be-c,Lv

«Ber,E- D)

—~83—



0,e 09w~ group |

[[[[[”m_... « group Il
m-— - grouplil

m— -~ grouplV

—~- group V
H]]]]Hﬂﬂ}]mm- = groupVi

-- -- groupW

Fig. 5—1 Land Type Classification




5.3 Land Use Capability Classification

Iand use capablhty classiflication means to fur the1 claC;Slfy the land
_whlch was giouped by the type of natural Londitlon into grades accord-
' ing to its potentl_al_use, whether it is for agr iculture, fou,_stl y or livestock
raising. Sévéh_groups excluding Group Vil {(mountainous topography) in
the model area were classified in terms of the natural conditions of each
site on the basis of comprehensive evaluation by ucsmg the factors res-
tr 1ctmg the productivity of agriculture, forestry, and livestock raising |
respectively.

(1) Lahd uSe cépability classification for agriculture
' @ Sultablhty for arability '

The relative: ease of Cultwatlon and the pr eventablhty of erosion were
.'evaluated in, 1elc1t10n to the gradient which is-a limiting factor, and
sultablhty Qf each site in terms of arability which combines both of the
foregoing was determined.

“Table 5--4 Suitability for Arability

o Relative ease Preventability
Gradient ~of - of Arability
| ' _ Cultivation erosion '
~5 | 5 5(5) : 5(5)
6~ §° 4 4(4) 4(4)
9 ~—13° 3 3(2) 3(2)
14°~18° 2 2(1) C2(1)
19°~23° 1 1(0) 1(0)
R 72N 0 0) 0(0)

( ):in case of soil type Ne

@ ‘Suitabihty for growability _

The lnmtatlons on the growth 1ange of roots and the mamtam ability
of soil fertility were evaluated in relation to the soil Whl(,h is a limiting
factor, and éuitébility of each site in terms of grow ability which com-
bines both.of the foregoing was determined.
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Table 5—5 Suitahility for Growability

Suil The growth Mamta;t{mblhty Gro\grab'ility
Type range of roots, soil fertility '
Ne o : -3 | _4
Be-c 3 4 3
Lv - Ber 2 2 2
E.1 I 2 !

(® Land use capability C]aSSlfICdtIOD f01 agr 1culture
The suitability of each site as a result of an inter action between
alabﬂtty and growability was evaluated, based 'on which the model area -
wis classified into four classes of farmland, namely, Grades 1 through 3
and unsuitable place. (Refer to IFig. b—2)

Table 5—6 Land Use Capability Classification for Agriculture

Seil type
Gradient F—— ' —
Ne |Bec|Lv<Ber|E-1

C~5 1] 2 3
6~ 8 | 1 "2 3 3
e~137 | 3 | 2 3 3
147~ 18° 3 3 3 e
1923 | x | 3 x| %
24°~ e X X X

(X — unsuitable place)

(2) Land use capability classification for fo_réstry
(D Suitability for silviculture :

The relative ease of reforestation, tending and mamtamablhty of soil
fertility for silviculture were evaluated in relatlon to the gradzmt of each
site which is a lititing factor. The suitability of each site for sdwculture
- which combines both of the foregomg was also determmed



Fig. 5--2

I 1 -~ - grade | (most suitable place)
2 ’— -- grade 2 {(moderate suitable place)
I 3 ]- - - grade 3 (suitable p]éce)

=~ unsuitable place

m““ mountainous forest

Land Use Capability Classification
— for Agricultural Land —
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Table 57

Suitability for Silviculture.

Relative ease L Suitab'i'lity"
Gradi of Maintainability for _
radient reforestation of soil fertility I
) _ Silviculture
and tending
St 4 4 4
4°~18 3 3 3
~2% 2 2 2
24 ~-30° 7 1 1
317~ 0 0 0

—

(@Suitability for growability
The hmltatlons on the growth range of roots and the lestrtctlons on

T

the absorp’uon of nutrients and water were evaluated in relation to the

soil which is a limiting factor. The suitability of eachsite in lerms of

growability which combines both of the foregoing was also determined.

Table 5—8 Suitability for Growability

Sail - Growth
type range of roots
Ne q
Be-c 3
Lv+Be 2
E«l 1

Absorption of

nutrients and water Grow-

Water Water ability
permeability { holding capacity

4 4 q

2 3 3

I 2 2

4 1 1

@ Land use capability classxfxcatmn f01 forcstry '
The suitability of each site ; asa forest land resulting from the interac-
tion between the sultablhty for silviculture and- growability was evaluat-

ed, based on which the model area

'was classified into- the four classes

of forest land, namely, Grades 1 thr ough 3 and unsuitable place. (Refer to

Fig. 5—3)



Table 5—9 Land Use Capability Classification for Forestry

: Sotl type
Gradient
Ne Be-c Lv:Bexr| E.I
~ 13 1 1 2 3
14°~18° 1 2 2 3
19°~-23° 2 2 3 X
24°~30° | 2 3 X X
3~ X x X e

(¢ — unsuitable place}

(3) Land use capability classification for livestock raising
(D) Suitability for maintainability |
The relative ease of maintenance work and the preventability ofer-
osion for maintenance as a natural grass land were evaluated in relation
to.the gradient of each site which is a limiting factor. The suitability of
cach site in terms of maintainability which combines both of the fore-
going was also dertermined.

Table 5--10 Suitability for Maintainahility

Relative ease Preventability ]
Gradient of of Maintainability
' maintenance work erosion _

~ g 4 4(4) 4(4)
~18 3 302) 3(2)
19°~23° zZ 2(1) 2(1)
24°~ 30" 1 1(0) 1(0)
31~ 0 0(0) o)

( ):in case of soil type Ne

1O¥ Suitability for growability _

The _1'esﬁ'ici_;i0n_s on the absorption of nutrients and water were
evaluated in relation to the soil which is a limiting factor, and suitability
of'each'si_te in térms of growability which combines both of the foregoing
was determined.



Fig. 5—3

l- ﬁ] }—»~ grade 1 {niost stitable place)

l 2 |~- - grada 2{ moderate suitable place)

l ) 3. I——~'gmd03(suimbte place)

- -~ ynsuitable place

m‘ -~ mounlainous forest

Land Use Capability Classification
— for Forestry Land —
~—90—



Table 5--11 Suitability for Growability

Absorption of

nutrients and water

Soil Growth
. type |.range of roots - Water

- permeability
Ne 4 4

Be-c 4 2

Lv + Be 3 !
E-1. 2 4

holding capacity

Water

4
3
2
1

Grow-

1 ability

By Lo

® . Laﬁd q’s_'é capability 'classification for livestock raising

" The suitability of each site as a natural grass land resulting from an

interaction between the maintainability and the growability was evaluat-

ed. It was based on which the model area and was classified into the four

cl_aéses of grazing land, namely, Grades 1 through 3 and unsuitableplace.
(Refer to Fig. b—4)

Table 5 —¥ 12 |

ing
- Soil type
Gradient -
Ne Be-¢ Lv . Ber E.1

_ ~ 1 1 S 2 3
9 "~18 | 2 2 2 3
19 °~23| 3 2 3 3
24 °~300 | X 3 3 X
31 °~ x bt b4 e

(x — unsuitable place)

-9 1-'__

Land Use Capability Classification for Livestock Rais-




Table 513 shows the judQ;ement' of ‘land use capability for agricul-

ture, forestry and livestock raising.

Table 5—13 Table of Iudgement of Land Use Capdblhty for Agrlcul
' tme, Forestry and Livestock Raisiug -

)
i

 [Soil type|Division e - Gradient o
~6 | 6~8 | 9~ |14~18° 10«-»2'3"' 24~30°| 31"~ |
Ne A = | g Tox X
Pl H—ﬁ i) x
A D T g 1 ) s wabtann f K mes  IRNRASN RS
Bec | A |Fr AP —] X X
N S B nas B e A= X
L | i i 1 sane 1 HERAS
Le. | A P2t —p—d] % | X X
Be-1 F |ttt =] X | X
| L | [ | X
A | F—t—t—g—] X X X X
El Pt X X X
B T e s e e | L

(Note) Suitability for agriculture( A}, forestry (FF) and iilvlestoc_k raising { L)
1: Large 2 : Medium 3 : Small X : Unsuttable
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1 l-__ grade 1{most suitable place)
—__ grade 2{maderate suilable place)
| 3 '--—— grade 3{suitable place)

~-—~ unsuitable place

EZZI— -~ mounlainous foresi

Fig. 54 Land Use Capability Classification

' for Livestock Raising Land —



5.4 Land Use Classification

Land classification was established on the basis of a land use priority
rating in view of agricultural, fovestry and livestock production purposes
taking the social and economic conditions into consic_leratioh in order to
further elaborate the suitability classes of the land based on.the natural
conditions of the site. The land use classification was then determined on
the basis of this land classification. B '

(1) Priority rating based on the traffic condit_ioﬁs_ of :t"hé site

As already stated in 4.1 (3), the road connecting .Erawan and Thong
Pha Phum runs through the inodelareé;_. The road is unpaved and has
many damaged sections aﬁd 1s especia’i'ly dangeroﬁé'_ during the rainy
season. Since the transportation conditions in the model area are consid-
ered to be uniform, there is no priority rating in. the 1ar1d use of the model :
area in terms of agriculture, forestry and livestock production.

(2) Priority rating based on damage lhability

As no land in the model area is subject to soil erosion, coliapse,
landslide, flooding or inundation, etc;, no priority is given to any part of
the model area in terms of the agriculturai, forestr y or livestock produc-
tion prospects.

(3) Priority rating based on public functions of forests

As Srinagarind Dam is located to the east of the model area, the
model area has such important 'functious as water supply and the preven-
tion of sediment runoff to the dam and these functions should be given
priority over agriculture, forestry and livestock production. Accordingly,
the slopes on both sides of the river flowing into the dam in Compartment
8 of the Khao Praleusri Bor Raec Working Area and Compartments, 10, 11
and 12 of the Srinagarind Working Arca are reserved for these functions.

(4) PTIDI‘]T,Y rating for land utlhzatlon

The areas classified as Gr oup VIII on the basis of the land classxflca-
tion (M Ty Ly * Be, M T I +E, M Mp Ly »Be, MM, 1 - E)s howmg
'mountamous topography in the model area are unsuitable for either
agriculture or livestock production and their use as ploductwe forests is
also difficult. The use of these areas as mountain protection fofests :
should be given priority over their use for agricultural, forestry and
livestock produc_tion purposes and, therefore, these-areas have been
removed from the subjects for productive fand utilization.
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According to the Survey on Forest V ilhges'ancl Tropical Farming,
few farmels own cattle or water huffaloes which are entirelyused for
fatmmg pur poses, showmg thier very little inter est in live stock produc-
tion. As a result, the land use prior 1ty is given to agrlculture and forestry
“in the present btudy '

If it becomes necessary to use land for livestock production, the gentle
slope areas classified as Group VII (F My 1+ E, H M, I+ E, F Do I + E,
H Dy I+ E)will be suitable sites. While the soil in the Group VII areas
mostly consists of narrowly layered Rendzinas and Lithosols with many
Outcropping} Ocks and bouldéts making them unsuitable for agricultural
_ 'use their use as pasture land is possibltdue to the high degt ee of base
. Saturdtlon contammg many weather able miner als and organic matters.
At present, however, the use of these areas for llv_estock production is not
under col_i_sidei‘_'atioh and, therefore, the preservation of the present forests
is recon"nhended rather than attempting to use them for agricultural or
forestry purposes.

(5 Land classnfu:atmn
By ovellappmg the priority ratings of each mesh in terms of use for
agrlcultm al.and forestry purposes, land classification based on combined
priority ratings was estabhshed The demarcation lines were decided by
taking aerial. photogrdphs and topogrdphlcal maps showngthe actual
topography of the subject areas in consideration. As a result, 10 classifi-
cations, i.e. DA, * Fi, DA, + 1, DA, - F,, DA, - F,, @A, - E,, ®A,; - F,,
DAy F1, @A, + Fy, @Ao F,, and {0A, * Fp, were oblamed and these
" were furthe1 classified into the following 5 types.

O 'Type I -'--Sui't:ztble for both égriéulture and fo_restry (A, - F,, Ay
Fy) '

O Type I+ Most suitable for forestry rather than agriculture but
‘usable for agriculture depending on the local conditions

(A, + Fz)

o Type W -~ More suitable fof'for'esty rather than agriculture (A, *
) - F], Ag M Fz, A3 . FS) .

o) Type_ v - 'Only suitable for forestry (A, * F1, Ag » F, Ay - F)
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o Type V Unsuitable for either agriculture or forestry (A, * IFy)

The final land ClaSSlflCEithIl was made by Judglng the Silitablhty of

each type for either. agncultme or fmee.try

‘The correspondence between the combined priority rating and the

land classification is shown in Table 5—14.

Table§ —14 . Type of Sultablhty ClaC:SIflcatlon for Agrlcultule

and Forestry

Type CIaSSiﬁcfa;icggiggfsffs abr?; hfé;isi:;;tabi_iities Land classifica.tionr
- 5 Agricultufe '1_ . E_‘Ol‘e'stry'-l _ A.F, AFi
! i v 2 7 2 AR ‘ Ak i
i o wooa w1 "'_A?Fl LAR
X SRR - —
v 3 v 1 A o -
i » 3 s 2 AT F
. 3 ® 3 AR F,
o0 1 AR LR
v ” 0 4 2 AR s
e 43 AR R
v y 0 a0 AR NANF

Figure 5—-5 shows _thé ,C_or_respondence in ._Comp"a'rtment 8 of the
Srinagarind Working area. (Land Classification Map of the model area is

as shown in Appendix Fig. —5.). The areas of each type of land classifica-

tion area shown in Table 5—156.
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Suitabilities for Agriculture and Forestry in Compartment No.8 of Srinagarind Working Area

Fig.5-5 Conditions of Land Classification and Classification Combired Both of






Table5 ~15 Acreage by Type of Suitability Classification

- (Unit : ha)
Classification combined both : Aoreage
Tree c;f suitabilities Kht}%l}'} Il%i:: o Srinagarind Sub-total Total
_ Working Area Working Area o
Aériculture 1 Forestry 1 (AT | 952.01 .1,807.54 2,159.55
I —— ' -~ 3,483.73
“ o2 # 2 (AdFy). 17486 | © 54932 . 72418
1 w2 1 (AR 0 204.99 | . 294.99 204.99
R # 1 (AR 373.57 291,05 | 664.62
i v 3 a2 (AT) 1,809.06 1,708.58 3,517.64 5,205.79
# 3 # 3 (AF) 57.50 966.03 1,023.53
w0 - 21 (AR 3.45 4.00 . 145
VI v 0 v 2 (A 309.14 83.27 392.41 2,040.76
# .0 # 3. (AFy) 966.95 1,573.95 2,540.90
v # 0 # 0 (AdFs) 2,398.38 3,005.77 5,424.15 5,424.15
Preserved mountainous forest 1,918.86 - 2,318.61 4,237.47 4,237.47
River 4.11 5592 |  60.03 60.03
Total 8,897.89 12,749.03 21,646.92 21,646.92

(6) Land use classification

Based on the foregoing examination, the entire model area was divid-
ed into 7 land classifications; i.e. A, 'y, A, Fy, A Fo, FLF,, Fyand NANF.
Asthe A, + F,, A, + Iy and A, + F, areas are suitable for both agriculture
and forestry and, in fact, consist of national forests,they should be inte-
grated to classification F, which is suitable for foresty. However, their
priority rating for agricultural use is also high and they are considered
areas where agroforesiry is feasible.

With regard to the Fy, F, and F; areas, although they consist of 2

. types, i.e. Type 1l to which forestry is better suited and Type IV to which

only forestry is possible, they are considered collectively as areas suitable
for productive forests,

- Those areas classified as NAN}' are unsuitable for either agriculture
or forestly and will be kept as conservation areas without any v work,
including extraction. Some other areas are alsd_designated as conserva-
tion areas for landslide and flood prevention. (Refer to Appendix Fig. —
6 Land Use Classification Map)



6.0 NATIONAL FOREST MANAGEMENT PLAN
6.1 Forest Land Use Plan

(1) Basic policy for plan preparation
The ratio of forest area in Thailand which accounted for 53.3% of the
total national land in 1961 (2?3,629 km? out of 513,115 km?) declined to 29.
19% or 149,053 km?2 in 1985 (vefer to Table 6—1). In cOinparison, however,
timber p'roduct'ion has continued at a rate of 1.8 - 2.0 million im a year
from 1981 (3.1 million m?® in 1979, 2.54 million m® in 1980, 1.8 million m® in
1981, 1.77 million m® in 1982, 1.82 million m* in 1983 and 2.03 mill_ion'{n?‘
in 1984) although the absolute volume has shown a declining teh_dency in
“accordance with the decrease of the forest area. And it is feared that
s_ustained yield of timber in future will not be obtained. The preparation
and implementation of a management plan is, therefore, urgently
1'equired to strictly control national forests and to effectively improve the
various function of the forests. :

The contents of the plan are to increase timber production by active
reforestation efforts, to prevent the increase of encroachment in national
reserve forests and to mobilize the farmers to promote the conservation
of forests.

Tablef — 1 .Change of Forest Area and Timber P.roductiorl

1. The Comparison of Forest Existing and Its Periodic Chahge Between
1961 —1985 ' :

(Unit : kd)
Aegion Year | g6 1973 1976 1978 | 1982 | 1985
—— e :
North 116,275 | 113,595 102,327 | 94,937 | 87,756 | 84,1%
South 20,626% | 18,4357 | 20,130 | 17,603 | 16,442 | 15,485
North-east 70,904 | 50,611% | 41,494 | s1221 | 25886 | 2400
Central plain 35661 | 23970 | 27,89 | 20426 | 18,516 | 17,228
Bast | 21,163 | 15036 | 12,631 | 1.,037 | 8000 | 7.9%
Total 275,620 | 221,707 | 198,417 | 175224 | 156,600 | 149,053
;{Dintg(:igxh%?l&nﬁkﬁ) 53.33 | 4321 | 3867 | 3415 | 3052 | 29.05

#  In 1961 there was no aerial survey of the area.
#% In 1973 not including cloud coverd area.
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2. Acreage of National Forest Reserves

{Unit : kd)

Rogion \\_‘\e‘*_‘\ 1e82 | 1988 | 1est | 1985 | 1986

North 95,544 | 97493 | 99,406 | 103,701 | 106,294
North-east 48,880 | 48,901 | 52,245 | 53436 | 53,559

Central and east 31,420 | 31,383 | 95304 | 34,840 | 34,865

South 93,831 | 24,205 | 5484 | 25,742 | 27444

Total 199,684 | 201,982 | 212,520 | 217,719 | 222,162

3. Production of Timber

(Unit

: 1,000u)

Wood doinestic.apparent consumption
Year | Timber pl.'OdllCtIGﬂ Ir.nport Export otal Lumber Ply;,:go d, I;‘;lréa xggg
' charcoal
1976 3,210.4 o
1977 3,370.0
1978 2,608.6
1979 3,100.7
1080 2,544.2 _
1981 1,798.6 575.6 7.8 2,366.4 1,276.6 189.9 899.9
- 1982 1,768.4 488.5 1.5 2,256.4 801.7 256.8 1,197.9
1983 . 1,819.7 632.2 2.0 2,449.9 1,091.0 294.5 1,064.4
1984 2,031.7 584.0 6.7 2,609.0 1,111.3 242.4 1,255.3
1985 1,882.6 417.6 16.7 2,283.5 1,008.0 221.0 1,054.5
1986 - 2,014.7 356.9 25.2 2,346.4 1,070.9 244.3 1,031.2

(Source) Forestry Statistics of Thatland 1986, RFD

The fol_loxﬁng basic policy for the preparation of the Land Use Plan

" of national ;‘esérve forest has been determined to achieve both efficient

and rational land use to meet the above requirements.

i)In princip]e_, forest areas shall be excluded from agricultural land

use,

ii ) Reforestation efforts shall be introduced as soon as possible at such

sites as farmland and bare land in forest areas.
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ii1} Due consideration shall be given to the protection of {orests, includ-
ing national parks and those required for the conservation of moun-
tains and river basins. '

iv} Those forests designated as reference forests in view of their impor-
tance in terms of ecology and those required for the or ‘eservation of
genes shall be protected.

v ) The boundaries of existing rights shall be clarified. |

vi) The Forest Village Plan shall be promoted in addition to the promo-
tion of the relocation of those farmers scattered in national reserve
forests in order to form local communities of an appropriate size.

vii) Reforestation and the conservation of forests shall be promoted in
forest areas by introducing agroforestry in the appropriate areas.

vii) Coordination with the existing plan of the Royal Forest Department
(RFD} shall be promoted.

(2} Forest land use basic plan
(D General status'in the model area

Of the model area’s total 21,647 ha, 592 ha (ncluding farmland,
grassland and bare land) is used for purposes other than forestry. 100
households (55 houscholds in the Khao Praleusri Bor Rae Working Area
and 45 households in Srinagarind Wdrking Area) are located in the model
area and the number of households has shown an increasing tendency in
the last 3 years. Phu Toei village of the Khao Praleusri Bor Rae Wotkmg '
Area has a total of 71 households (including 5 STK), ie. 52 households _
{(including4: _STK) in the model area and 19 hQuseho_Ids (i_nciudi_ng 1 5TK)
outside the model area on the other side of the road which forms the
houndary of the mode} area, forming an independent COnlnltlnity with the
Government Health Center built by the Amphoe Th'ong Pha Phum and a
school built by the community itself,
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In regard to Logging Blocks 1—5 located in the model area, most of
- Logging Blocks 1 and 2 and all of Logging Block 3 arc currently designat-
ed as national park areas,

_Logging operation started in Logging Blocks 1 in 1962 and finished in
" Logging Blocks 5 in 1975. Of the 8,898 ha of productive forest covering
part of Logging Blocks 2 and all of Logging Blocks 4 and 5, 8, 167 ha are
actual forest consisting of 497 ha of tropical evergreen forest (T), 7,509
ha of mixed deciduous forest (M,}, 100ha of secondary forest (S;} and 61
ha of bamboo forest (By).

The stand volume of T; and M, in their total 8,006 ha of forest is 83
m® with 173 trees per ha (including 12 m® with 8 Depterocarpus trees and 4
m? with 7 thel‘ useful trees). Although M, accounts for 7,509 ha or 94%
of the above area, its stand volume of 47 m® with 106 trees per ha
(including 2 m?® with Depterocarpus trees and 4 m* with 7 other useful
t_rces) is extremely poor for aproductive forest, necessitating the planning
of a more productive forest by reforestation.

‘(@Forest land use plans for the model arca

i ) Since the Srinagarind Working Area was designated as the Srinagar-
ind National Park on December 23, 1981, this Working Area shall be
-designated as preserved area.

i) Areas required for the conservation of mountains and river basins
shall be desighated as conservation areas.

iii) The Khao Praleusri Bor Rae Working Area shall be divided into a
timber production area and an agroforestry area (consisting of those
areas classified as A, - F\) where reforestation work and exclusive
farming on partial sites will be conducted.

_iv) The size of the agroforestry area shall be 911 ha with the A, - F. and
A, + F, areas in Compartments 1—3 in the Khao Praleusri Bor Rae
Working Area. Compartments 1,2 and 3 have areas of 376 ha, 374 ha

and 161 ha respectively.

v) A forestry area of 6,065 ha has been obtained by deducting 911 ha of
agroforestry area, 1,918 ha of conservation area and 4ha of rivers
from the total 8,898 ha of the Khao Praleusri Bor Rae Working Area
in which only timber production from artificial and natural forests
shall be conducted and where no land for farming or agroforestry
will be allocated.
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vi) The areas designated as NANT in the above forestry areas shall be
designated as conservation areas where the present forests shall be

maintained.

Table6 ~ 2 Land Classification and Acréage in_E_ach Wor-king Area

~ (Unit : ha)
o | srimgarina | ]
Laad Land Khao_ Prale.usrll Bor Rae Working Area Wg;;l;ing .
use e BN L - Total
Capability | classification Agroforestry| Forestry. Sub-~ National
Area Area- total - Park
—_— : e _ ‘ : —-
AR 691 261 952 1,808 2,760 -
AR —
¥ "3 3 ‘3
AT AR 295 - 295
AE: I 201 172 373 291 664
ATy 10 ' 10 448 453
AqF — - -
_ F 165 165 106 271
ASFy ) A 6 1,803 1,809 1,708 3,517
. —
AR, Fy 87 57 966 1,023
F " 3 H 4 7
B F 309 309 83 392
Fs F, 3 964 967 1,574 2,541
NANF 2,398 2,328 3,096 5,424
Motuntainons Forest 1,918 1,918 2,319 - 4,237
River 4 4 56 60
Total 811 7,987 8,838 12,749 21,647

(3) Forest land type . _ _
The forest land in the model area is classified into the following forest

land type based on the main purpose of use pursuant to the Forest Land

Use Basjc Plan described in (2) above, .
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Table 6-3  Forest Land Type and Acreage

{Unit: ha)

Forest land use

Remarks

Including river.

classification orest land lype Purpose q!‘uhlmtmn | Acreage
[:(',rgsu'y Area | Artificial forest Area for timber production #
' by artificial forest works 1,614
_ : ' ~1 6,065
Natural forest ‘Area for timber production *
' by selective cutling method 1,206
‘Bamb'oo‘ forest Area for bamboo production 17
' by bamboo forést works '
Reserved forest Reserving arca for forest 900
works in future '
Over-left area Unsuitable area for forest
' “works, ete, 2,328
Agroforestry Artificial forest - Area for timbefp;oduelion N
Area - | by artificial forest works - 510
Communal forest | Area for fire wood
production.- 30
: 911
Farming land Area for cultivated land, - :
housing & public facilities 270
Bamboo forest, | Area for bamboo material 29
Natural forest _Reser\fiﬁg_forest 72
Preserve Area- National park Area for National parkin _
: Model area 12,749
: - - 14,671
Conseivation area | Area for conservation of
mountains {orest & basin
conservation forest 21,647
Total 21,647 | 21,647

* including forest road, fire break and left-over area,

(Refer Lo Appendix Fig.—7 Map of Forest Management Plan)
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6.2 Forestry Area Plan

(1) Basic matters for Forestry Atea
(I Sustained yield
1) Unit for sustained yield Calculatl(m o
A suqtamed yield is one of the guiding pr inciples for fm estry manage-

“ment. A single management entity, i.e. entire natlonal reserve forests, can -

logically qualify as the subject area _for the éuStained yield calculation. In
the pregent plan, the KBR N'O.SPi_anni'ng- Area of 86,700_ha approximatély .
including the model area was used as a sustained yield calculation unit

(refer to Table 6—4 and Fig. 1—-3).

Table 6—4 Basm Acreage for Calculatmg Sustalned Yleld

Planning KBR l\&3 Piannmg Aren Model area ) o
. —| —{: Remarks
Forest land Acreage | Ratio | Acreage | Ratio
use chssification (ha) (%) (ha) (%)
National Park 21,058 | %5521 12,149 58(2?) Tacluding river 56ha.
Preserve Area | 7699 | S81 1000 B (100) Including viver dha.
| . . 1.06 1 . 4.91 Refomtatton 510ha is the ob]ectwe ares
Agroforestry Area ol (100} 911 {100) | for caleulating sustained yield, -
Forestry Area 57,032 ﬁagg) 6,065 28(2{2]) '
Total 86,760 B 100 21,647 [ 100 _
Objective acrenge for . . '
ca_\]::éﬂating sustained 57,542 (1007 6,575 {i1)
yiel

This subject area for the sustained yield-calculatioﬁ waé_ then d_ivide_d
into 2 unit, i.e. artificial forest work unit -[Artificial forest work inside
the model area : (A} and outside the model area : (B)] and natural forest
work unit ( covering the KBR No.3 Planning Area), in view of the
different cutting and regenerdtlon methods mvolved Table 6— 5 reflects
the area, stand volume and stocks of useful trees in each work class
provide the basis for the sustained yield calculation.The said value is
estimated by the field survey and aerial photo interpretation.
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" Table 6-5  Acreage and Total Volume by Working Method for Calculating Sustained Yield

Acreage Volume
Objective area Target area of
Tem . forest work | perha total %
ha % ha
& a
Inside model area (A) 2,124 32 1,920 82.6 158,592 4
Artificial oy de modet area (B) | 16,200 32 14,700 826 | 1214220 | 33
forest works - L
. ' . c .
Whole planning area’ 18,414 32 - 16,620 826 | 1,372,812 37
_ Inside model area 2,106 32 2,106 85.4 179,852 3
Natural - butside model .arrea 25 514 b 50 25,514 | 854 78,8 58
forest works RS ' ! o o 2,178,896
‘Whole planning area 2762061 48 27,620 854 | 2,358,748 63
) Inside model area 2,345 36 — — — _
No forest Qutside model area 9,163 18 - — — —
works
Whole planning area 11,503 20 — . - - . —
. " :
Inside model area - 6,575 100 4,026 - 338,444 9
o b '
Total Outside model area 50,967 100 40,214 - 3,393,116 91
: s . -
Whole planning area 57,542 100 44,240 — 3,731,560 100

(Note) : 1, a— peicent of-acieage inside model area
b— percent of acreage outside model ared
"¢ — percent of acreage whole planning area
2. Stand volume per ha is the resuits of the forest inventory.
3. The acieage of artificial forest works inside model area (A) was totalled including
the agrosilviculture subject acreage 510 ha in the agroforestry area.

Note : Area and Stand Volume Calculation Method
1 Afﬁficiézl- Forest Work -
Appr‘bpriate area-in those forest sites in the model area with a land
classification of F,, I, and/on (F3) and a soil type of Ne-s, Ne-f, Be-c,
Be:r, Bg or Lv were identified as subject sites for artificial forest work

(Artificial forest work (A)). .

9. Natural Forest Work
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Appropriate area in those forest sites where the natural regeneration
of useful trees can be expected in view of the land and forest conditions,
with a land classification of Fy, IV, and/or Fy and a soil type of Ne-s,
Be-c, Ber, Bg, L.v, E and/or 1 were identified as subject sites for natural

forest work.

3. Stand Volume of Useful Trees for Selective Cutting .

Of the 106 species of trees identified in the model area by the survey,
47 species are currently used for various purposes in Thatland. The stand
volume of useful trees for cormmercial extraction was estimated based on
the assumption that the distribution ratio of these useful trees in the
model area indicates the ratio of their stand volume vis-a-vis the total
stand volume.

In view of the possibility of expanding the number of species of useful
trees due to future technological advances, the estimated standvolume

should be treated as only a tentative figure.

Table 6—6 Katio of Usefil Trees for Felling

Number of piot& in model area 50 {50 ha)
Total number of trees _ 9,225
Total number of useful trees © | 4,054
Ratio of useful trees 4494

(@) Target forests

1) Artificial forests

There are currently no artificial forests in the model area and the
creation of artificial forests, mainly teak, as in the case of the adjacent
‘Thong Pha Phum and Sai Yok Areas, is aimed at.: '

In principle, the target artificial forests should be of medium density
and of a uniform forest type with good quality. The cutting period of
species for long Luttmg period, such as teak, will be 50 years and the
target stand volume at the cutting time will be based on the Teak Yield
Table for the Ldmpaﬁg District. ._The cutting period for fast growing
species will be between 5 and 15 years and these trees will be used for
chips, firewood, charcoal and simple building materials,
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2) Natural forests:

All natural forests in the model area show traces of early selective
'_'cu't'ting. ‘In compatison, in-the case of untouched forests adjoining the
- model area, the old natural forests have reached climax stage and fallen
trees due to natural death and natural regeneration are observed.
Regulative felling will, therefore, be necessary prior to the death of large
trees to achieve the cffective utilizationof resources and land productiv-
ity. It is desirable that the target natural forests show multi-storied forest
form, have a usable stand volume of around 300 m?®/ha prior to felling and
mostly consist of commercial tree species. '

3) Bamboo forests

The model area currently has 144 ha of bamboo forest (approximately
© 0.79 of the total area). In addition, bamboo trees are invading many
“other férests, some of which are fe]le'd for various purposes. A plantation
* for production of bamboo may be established at the highly productive
sites. The target bamboo forests should be of a uniform type with good
character and their densities will be decided in accordance with the
target production volumes. 6 bamboo species have so far been identified

in the model area.

. {3y Standard of working method
| 1) Artificial forests

The subject sites for artificial forests will be selected from those sites
which have a land classification of F; and/or I, (including parts of I%s)
and a soil type of Ne, Be, Bg and/or Lv where poor forests have grown
following felling.

The sites will be distributed so that the size of each forestis as small -
as less than 2.0 ha and their harmony with natural forests will be stressed.
The application of a line planting method and other techniques is also
. recommended. The establishment of artificial forests will be carried out

" step-by-step while confirming the tree growth situation for each soil type.

The planting tree species will be teak and those trees given in Table
6—12. Fast growing tree species will be planted at certain sites in the
model area with a view to adjusting the felling volume and securing
income in the early stages. Priority for the introduction of fast growing
- ‘tree species will be gi\?ell to the area of My, and some part of Dy.
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2) Natural forests -
The subject sites for natural forests wiil be selected from t‘nose sites
which have a land classification of either E,, F, and/ or Iy and a soil type
. of Ne, Be, Bg and/or Lv (including parts of E and I}. In principle, the
selective cutting of those trees whose G.B.H. exceeds the girth limit will
be introduced fofupto 209 of the usable stand volume. At the time of
felling, consideration should be given to removing badly formed old Lrees
which considerably disturb natural regeneration and also not to leaving
large empty spaces for bamboo trees to invade. Depending on the forest
type, forest improvement work based on the planting of economically

useful trees will be carried out to foster good forests.

3} Bamboo forests _

The subject sites for bamboo forests will be- basically those sites
where the present forest is of the By type and where many good bamboo
trees are found. Sites with a high groundwater level or those liable to be
water logged should be avoided. :

The felling of bamboo trees by the selective cutting method will be
conducted annually, the subjects being trees of 3—4 years of age, while
badly grown or old bamboo lrees and shrubs will be simultaneously
removed to maintain a good quality of bamboo.

Thimning and land treatment preparation must be actively conducted
if the production of bamboo shoots is to be aimed at.

@ Standard yield: .

1} Standard vield calculation method

The calculation methods to determine the standard vield and the
standard regeneration area for the present management plan are the area
allotment method and the volume-period method based on the actual area
and stand volume which would be highly reliable in view of the collected
data and survey accuracy. The 'final decision on these’ figurés will,
however, be made taking the feasibility of the relevant work into consid-
eration.

2) Growth volume of first working penod

The yield calculation was only made for the first working perlod {10
years). Yields for the second working period onwards willbe revised upon
inspection at the beginning of each period. The increment of natural
forests up to the half- way point of the first working period, required for
the standard yield calculation for the first working period, was ebt:mated
using the followmg method. '
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a. The difference of average stand volume of MD forest between

| Logging Block 7 (selectively felled over 6 years ago) and Logging Block

1 (selectively felled over 24 years ago), which were found to have similar

tree distributions based on the G.B.H. and the same forest types with

similar environments lacking hamboo invasion by the sample plot survey,
was regarded as stand volume growth.

Table 6—7 Average Annual Stand Volume Growth

Average stand voluime of Logging Block 1 98.3 m*/ha
- (Felled 24 years ago)

Average stand volume of Logging Block 7 51.9 m*/ha

' - m_(Felled 6 years ago)

Difference of avaerage stand volume 46.4 m*/ha

Period = - T 18 vears B

Average annual stand volume growth 2.6 m*/ha

b. The stand volume growth up to the halfway point of the working
period is 13.0 m*/ha as it includes 5 years’ growth.

(2) Working Plan
(1 Standard vield calculation

1) Artificial forest work area inside the model area (A)

As no artificial forests currently exist in the model area,the total vield
of natural trees felled in the 1,920 ha of land designated as artificial forest
work sites of 2,124 ha and that of newly created artificial forests will be
the subject yield.

a. Natural tree yield

Given a rotation period for natural forest of 30 years, the annual
cutting arca is 64 ha (1,920 ha/30 years) and the 10 year total is 640 ha.
Since the present stand volume in the artificial forest work area and the
increment up to halfway through the working period are 82.6 m*/ha and
13.0 m®/ha, the cuttihg volume for the 10 year period is 61,184 m?, i.e. (82.
6 + 13.0} m¥/ha x 640 ha = 61,184 m*
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b. Newly planted tree vield.

In the long-term perspective, the trees to be planted will be those of a
long cutting period, mainly teak. However,’ fast growing tree species also
he introduced.

While there will be no vield from the trees of a long cutting period in
the initial 10 year period, the cutting area for fast growing tree species
will be 160 ha for 10 years (refer to Table 6--8). As a result, the yield
(Spacing 2m X 2m) from trees of fast growth will be 22,560 m® (141 m?/
ha x 160 ha). N.B. About 141 m?/ha, refer to “6.3(5) Communal forest”.

The overall yield for the initial 10 years for the artificial forest work

area (A) will be as follows: '
61,184 m® + 22,560 m® = 83,744 m®

Teak has been chosen as the long cuttmg period tree and 2 sustained
yield of teak has been planned for. Based on the data (Teak Yield Table
for Lampang District) collected durmg the survey, a ro_t_atlon period of 50
years has been decided. Its site index is between 20 to 25. The volume at
the rotation age is 204 m*/ha approximately. _

In view of the tree growth situation in the Kanchanaburi Province and
the immediate production targets of chips',' firewood, charcoal and simple
construction materials, a rotation period of 5—15 years has been assumed
for trees of fast g‘rowth (refer to Table 6%8). However, for the pr’ésént
sustained yield célﬁulation,' a b vyear rétationQef_iod and 2 coppice regen-
eration for each reforéstatio_n work are assumed. With regard to the 1,920
ha of the prospective artificial forest area in the model area, the area for
trees of fast growth is planned to be one-fifth of the area for trees of a
longcutting period (teak and others) taking the inspection results of the
model reforestation area, the réquirement to secure a cash income at an
early stage and the possible labour supply, etc. into consideration. In
other words, the areas subject to teak reforestation work and fastgrow-
ing tree reforestation work will be 1,600 ha and 320 ha respectively.

Although the total planned area for trees of fast growth is 320 ha, they
will also be planted in those sites subject to teak reforestation before the
completion of the latter planting in view of the efficient utilization ‘of
forest land, the early realization of cash income and the 'fi'rrh.establish»
ment of reforestation techniques, As a result; the reforestation area will
show a complicated pattern with a sllght increase or demease dependmg
on the subject year. C :
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The details of the reforestation progress ave given in Fig. 61,
~Reforestation and Felling Plans for Maodel Avea, and Fig. 62, lustra-
tion of the Reforestation Plan _foi" the Model Area.’

Tablet — 8 Transition of Logging and Regeuemtxon Acreage of Arv tli‘mlal

Forest Workmg (A) (I‘ast Growing Spec1es)

" (Unit : ha)
<, Acreage - Logging _ Regetieration '
Working - — e e e ]
Period Natural forest [Reforestation Total Planting Coppice Total -
T T 320 160 480 320 160 [ 480
v B - 820 800 1,120 480 | edo ] 1,120
v 3 320 1,440 - 1,760 640 1,120 1,760
v 4 - 1,760 1,760 320 | 1120 | 1440
” 5 - 1,120 1,120 160 640 800
”§ - 640 640 390 320 640
" - 640 - 640 160 480 540
» 8 = 640 640 160 480 640
: - 640 C 640 320 320 640
# 10 - 640 640 160 480 640
.11 - 640 640 160 480 640
” 12 —~ 640 640 320 320 640

Max. 1,920hs <

(natural forest ‘cut-cver area)

’//"/f7/////7//
Fest growing species rotation */ :
L Ll LS

7 // /// /!
" tgrowmf specles/
I

Teak rofation

Teak plantmg )
(farst growing species
cut-over area

Teak planting

(’feak reﬁplénﬁng)

— ot i I

0

Lo 59 60 {year)

Fig6—2. Il]us'hjai:ion. of the Refdresta'fion Plan for t'h:e. Model Area



2) Ar_tificial forest work outside the model area (B)

Assuming the ratio of the artificial forest work area outside the model
area to be the same as that in the modei arvea (32% of the forestry area,

the plantmg z_ue'l is 14,700 ha in the artificial forest area of 16,290 ha).

As no artificial forests currently exist outside the model area, as in the
case of the model area, the yield will be the total of that from natural
trees in the subjéét area and that from newly planted trees.

Since no trees of fast gr 0\\;t11 will be planted in the subiect sites, upper
trees in the lef(nest'iilon sites will provide the yield for the first working
penod (leen a rotation period of 50 years and the completion of the
reforestation work during this period, ‘the annual cutting area and
vield are as follows.

' Annual cutting area: 14,700 +50=294 ha
Annual yield: (82.6+13.0) m*® x 294 ha = 28,106 m®

This yield covers all tree species.

3) Natﬁral forest work ©
A cutti'.n,.g cycle of 40 years and a felling ratio of 209 are assumed for
the natural forest work area. As the total natural forest work area of
KBR No.3 Plannilig Area consists of 27 620 ha, the annual cutting area
will be 690 ha (27,620 ha— 40 years) :
The annual yield will be 13,579 m®, i.e. (80.4 + 13 0} mt x 0.2 x 690
ha = 13,579 m?, consisting of all tree Spec1e5.

Note: 1. 'Although a clitting cycle of 30 years is currently used for
' ' .fell_ing on concession, a cutting cvcle of 40 years is employed
for: the present purpose in view of the actual forest recovery
situation on the spot. This mustbe furthel exammed in the
f.future as the 1equned cutting cycle will depend on the girth
- “limit for each tree species the designation of trees to be left
standmg at the time of felling, the mcrement percentage and

t‘le state of the loggmg method

2. A Seleétive cuttiﬂg ratio of 20% has been determined in view

~ offorest composition, actual felling work efficiency and tree
“utilization purposes. As the gatié is closely related to the
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growth sitnation of the remaining trees and the cutting cyé]e
“'this must be carefully examined as in the case of the cutting
cycle.

3. The annual selective culting area constitutes the subject
area for natural regeneration.

'I‘he_ above considerations are summarized in Table 6—9.

@ Yar dSthl(S for work volume and otheis
The yardstlcks for the work volume dﬂd others in the {irst working
period (10 _VGHIS) are described below.

1) Cmtmg
.oa Desxgnatlon of cuttmg volume ,

The process for the designation of fellmg sites differs according Lo
whether the bltes are subject to e1the1 natmal foxest work or artificial
forest work. o

In the case of natural forest work sites, the selected sites in the model
- area have already been sub]ect to felling and natural regencration has not
been completed Ab 1esult no de51gnat1on of felling s1tes is poqs,lble
during the flrst w01 kmg per iod. Howevel although definite designation
cannot be inade in the pr esent plan poss1ble sites for designation include
the T forest located to the west of Logging Block 8 outside the model

" area because of the current forest comp051t10n and othm factors.

Those eltes with good soil Londmons along existing roads in the
agroforestiy area will be glven prioity for the 1mplementat10n of Type A
artlfmlal fonest work (inside the model area). In the case of Type B
artificial fozest work outside the model area, no designation can be made,
asin the case of natural forest work. However, a tentative yield is given
here based on the current designation st’ttus of the model area and in
anticipation of the independent implementation of a survey and designa-
tion in the future by the Thai side. '

T'able 6— 10 Designated Cutting Volume
' (Unit: m%)

Womk lype : Subjecl area 'clmsil:gmj:)riﬂme Cl.[ﬁ?i?:;ﬁi‘;@
Artificial forest work(A) Model area . -—53,l5{3 33,150
Artificiat forest workilh | Outside model area 281,060 (281060}
Natural forest work | Outside model area i 135,800 (135,800)
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While the felling of trees of fast growth will commence at Type A
artificial forest sites in the second half of the first working period, the
designated cutting volmm fm natural trees and trees of fast growth are
30,590 m® and 22,560 m? 1espechvely _ o

The yield for bamboo forests has not been designated here because of-
the requirement for detailed surveys on feasible pi‘oduction volumes,
usage situation and other relevant matters. '

b: F ellmg method

(@The commencement year for fellmg and the Iocatlons of the fe]img
sites will be decided taking into consideration the situation of forest
mad constr uction and 0the1 Ielevant mattms '

®No selective cutting designation has been made for the model area.
When felling is inteﬂded ho'wev'm due cons'ideratiolii-éhould be given
to not exceeding the cuttmg mtlo of 20 %, to selecting trees within
the girth limits determined f01 each type of tree and to an almost
equal distribution of crowns upon completion of fel]mg so that no
large empty spaces are left.

@Witﬁ regard to ‘éi.'t'if'icial -fOIéS't work sités, the niéih regeneration
method at felhng 31tes is new planting (although coppice occurs in
palts) Proper attention should, ther efme he paid not to feil damage
low trees and branches.

@As artificial forests are scatteved over a mde area, the subject
forests should be divided into compartments r eﬂectmg the topograph-
ical conditions at the beginning of works. If forest fire prevention
work is required, fire breaks should be provided at such appropriate
locations as ridges, valleys énd mountain élbpes. _
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- 2). Regeneration _

a. Designation of r'egenera'tion areas
- The prihé_iple, regeneration is planned by means of planting trees in
the case of artificial forest sites and natural regeneration (natural seeding
. or Coppicé but also including the planting method inside T forest with
good soil cindi"tions) in the case of natural forest sites.

Table 6—11 Desiguated Regeneration Areas

(Unit; ha)
Type . Subject area Method . Standard _ Desngnated
A o : S regenerated area area
| Artificial forest (A) | Model area Planting . 800 - 800
Artificial forest (B) | Outside modet area Planting 2,940 (2,940)
. o fatur
Natural forest QOutside model area Natur a.l . 6,900 {6,900}
. regenel ation

b. Regeneration methods

@Artific.ia! forest work

_ Regeneration in the case of artificial forest sites will be conducted by
the following method.

i) = The trees to be planted will be selected from the 11 species listed
in Table 6—12. In view of profitability and the degree of difficulty to
succeed as a business operation, mainly teak will be planted. Other
trees will also be introduced, mainly to test their suitability to the
local conditions. '

i} In principle, the number of trees to be planted in the forestry area
, wiu be 1,100 ha (with a gpacing of 3m x 3m). However,' the number
will be flexible itp to 2,500/ha {with a spacing 2m x 2m)depending on

. the Iocal .Con'ditions, tree species and seed and_seedling supply situa-

tion.

i) Wleléding'.and the climber cutting should, in principle, be properly
conducted so that tree gi‘owth is not disturbed by weeds, shrubs and
" bamboo, etc. ' '
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iv)  The mixed planting of shade bearers ;51' those which thrive in the
shade with light demanders or under-tree planting _should be promot-
ed to achieve a multistoried forest effect for the reforestation sites.

v) The line planting of profitable trees should be actively promoted-
when the stand volume of unprofitable irees is high at prospective
artificial forest sites, necessitating large expenditure in view of {and
preparation.

vi) Detailed records of the planting and tendmg of the trees should be
1‘1amtamed for analysis in the future.

vii)  Protection zones and fire prevention belts should be introduced as

required.

Table 6 —12 List of -Main Planting Species

Cod Planting type Applied “‘ﬂﬁ _ Rotation
¢ Species name ——[  forest £r age Remarks
NO- wen joieiee wined | type . inthe year)
pbﬂ!iﬁ{_ planting | plantieg Eﬁr;ti:tg ' study area

g 101 Dipterocarpur glatus It oxn. O O Tg - Yes 30 — 50
& 201 Tectona grandis Lo ¥ . O Mo No : 50

(o] .
g 302 Afzetia rylocarpa C rars. ) O Tg * Np Yes 30

js?
g 305 Hopte odoratea Roxg. O O O Te -Yes 30 ~ 80
G 310 Ptevocarpus macTocarpus K yuRz. O Tg* Mo Yes 30 ~ 50
=1 .

& . : - :

< g .. "

5 564 XNylia kerrii Cravs, & Hyren. O Te M Yes 30 ~ 50
— y

. .

003 - Acacia auriculiformis’ A, Cunn. O Mop(Dp) No. 5~ 8
B

% - Acacta mangium W iLop. O Mp(Dyp) No 5~ 8
£ . .
.g - Eucalypius camaldulensis DEHN. O NiD(DD) No H ~ B
g - Eucalypius deglupta By, O TE {Mp) NO_ 5 ~ 15 wet site
<« .
e - Melia azedarach L. O M ol Do} No 15 ~ 20

{Note) In the case of under-tree planting, no designétion is made in
regard to kind of trees under which planting will be conducted
{either fast growing or long cutting period species).

(O Natural forest work :
i) Land preparation should be conducted at those sites of ‘previous
selective cutting so that natural seeding regeneration is possible. The
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land should be cleared and dead roots and fallen ti‘ees, etc. removed
" wherever the coppice tcgeneration of useful irees is considercd
feasible. ' '

ii) Useful trees should be actively planted wherever natural regenera-
“tion cannot be expected in space forests at former selective cutting
sites. ' '

iii)  As bamiboo trees which have invaded [ormer felling sites prevent
the germination or growth of the next ‘generation of trees, they
should be removed and their further invasion prevented.

3) Nursery practice :

" An appropriate site near the model area will be decided for a nursery
fbx_" stocks for reforestation work taking the soil, water supply and other
relevant conditions into account. The production velume should meet the
requirements of both the forestry and agrofoi‘estry areas.

Excepting teak and eucalyptus, the nursery techniques. for some
species have hot been firmly established. The production of the stocks of
these species, including seed acquisition, therefore, will commenceon an
experimental scale. The production quantities are not given here in view .
of this being an experimental operati'on.

Refer to (6) @), Nursery Plan of 6.3, Agroforestry Area Plan for the
Raising Stock Plans for teak (10 vears) and eucalyptus (5 years) to be
pla'nt'ed in the reforestation and commmunal forest areas.

4) Forestry roads network in the model area
a.”Dés'ignated distance of forestry roads
The distance of the forestrjf roads in the forestry area are designated
as follows. - | ' '

Table 6 —13 Designated Forestry Roads in the Model Area

{(Unit : m)

Artificial Torest yvorkig;g- ~ Natural forest working Total

Division | Main Blfﬁnch T - Sub Main | Branch Sub- Main | Branch i Sub-
. . | roads | roads total | roads | roads total | roads. | roads total

Whols Plan | 21.400 |- 15,800 | 37,200 | 21,800 .| 1,000 | 22,800 | 43,200 | 16,800 | 60,000
Densityperha 0.0 | (7.0 | (7.5 | (16.3) | (0.5 (10.8) | (10.2) | (4.0 | (14.2)

Designated | 6,400 | 5,800 | 12,200 | 0 0 -0 § 15,000 [ 10,000 | 25,000
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h. Forestry road construction method |
@7The forestry road network descr ibed above is b‘iSE)d on the details
given in Table 6—14.

Table 6-14 Forestry Road Network

- Item | - Main roads | " Branch roads
Road connection Circulatory and PossiBEr dead-endzﬁ)g
connected to existing '

roads
Use. : Al_l)the year round Dr v scasagmy N
' Location Ridgelines, midslopes | Unlimited
of mountains ' o _
Width . 6m | 3m |
| Others : Connected with "facility For - the imblementa—
sites and reforestation|tion of various forestry
sites, etc. ' work

HThe structures and relevant standards for these forestry roads should
- take the current conditions of existing roads, loading capacities of trans-
portation vehicles, topography of subject areas and soil conditions, etc.
into consideration. The reference standards are given in Table 6—15.

Table 6—15 Reference Structures and Sfandards
for Forestry Road Construction

Ttem _ " Standards - Structureg
—f)esign speed 30 km/hr ._: o —_f'mrmﬂ
Curve radius | Minimum radius: 40 m- ]
|hﬁmgitudinal slope Maximum: 129, Miﬁirﬁdrﬁ: 29%
 Crossfall Main roads: 3%, Branc_h"roads; 29
L?yby - Every 1 km o T
F raver smg method Torrents and small rivers: Rwerbed roads‘I
' Medium size rivers: Concrete plpes, Corru-
. ‘ gated tubes
Surface work o | Gravel of paved sections for gr adlent of 8% |
N or higher. All main roads are paved.
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¢..Forestry road maintenance
The key point in regard to forestry road maintenance lies with
measures d_ealing with rainwater, Measures to facilitate drainage and to
prevent sediment from beihg washed away should be properly implement-
ed for those main roads used throughout the year while repair work
should be immediate]y carried out at the end of the rainy season for
branch roads used only in the dry season.

5) Forest cons_ervation _

There are currently no sites in the model area requiring any special
forestry conservation facility. However, attention should be paid to the
prevention of disasters, possibly caused by the expansion of grassland on
steep sloped, decline of soil fertility due to excessive grazing, construc-
tion of forestry roads and the cormnmencement of felling work, until land
use classification and forest management have been firmly established.

6) Forest management : _

With the introduction of new policies, including the clarification of
land use classification, control of slash-and-burn cultivation, commence-
ment of new reforestation work, opening of new forestry roads and the
designation of protected forests, strict forest management will be
strongly required in the future, necessitating the introduction of the
following measures. - - ' '

a. General measures
i } Clear identification of the boundaries of different land use areas.

i) Prqvisiop éf notice boards and warning signs.
iii) Conétrl_ictioﬁ of paths for forest management purposes.
v} Provi.éionro'f cdﬁtrol gates to limit a.ccess to forestry roads.
| _v'.) Briéfiné of local inlllabita.i.nts.
vi} Provision of boundary sigﬁs. :
: b Fdréét fire pr.e\fenti_oﬁ’ mMeasures -
S “The pr_evénti_on of forest fires i$ animportant task in the management

‘of Thailand’s national _I'eserve.-f(ii‘ests_; However, in view of the vigorous
plant growth reflecting the high thermal indices, burning following for-
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estry work camnot be ignared as a part of  the tending operations.
The following forest fire prevention measures should. be introduced
with the above background in mind.

{@Forest fne pr eventlon plan
i} Prohibited entry to the fmeqt by wauthor ued persons |
Priority should be given to the installation of gates at the entry
points for vehicle traffic.

i) Reinforcement of the watch system :

Given thé‘ scattered existence of high limestone peaks in the area,
the cons'tr_uction of watchtowers on these peaks is recommended to -
minimize the cost of the watch system and to maximize its effective-
ness. ' ' '

i)  Introduction of a burﬁing permit system
Although it may prove difficult to introduce the blanket prohibi-
tion of customary burning at r_oadside ditches, sides of footpaths on
farmiland or after weeding, the provision of certain conditions to
control the burning practice should prove e}{trem'eiy useful to pre-
vent forest fires. Therefore, the introduction of a ‘permit system for
burning and the proper management of this system is highly recom-
mended. As the settlement of farmers is expected to take place with
the commencement of the reforestation work in the model area, a

permit system should prove very effective.

{BForest fire-fighting plan _
i) Reinforcement of the fire-fighting system -
 With the implementation of the forest management plan in the
model area; a branch station of the Forest Fire Control Station of the
Thai Government should be opened in the area and an organizationto
promote the active par.tiéipati_on of the local inhabitants in fire-
fighting should be establigshed.

it) Provision of fire- flghtmg equlpment : .

As much of the fire-fighting equipment for forest flres can also be
used for forestry work, the procurement of this equipment should be
considered v the forest management pian and the emergency use
~ directions clearly deteunmed in advance. T
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6.3 Agroforesiry Area Plan

(1) Current land use in agr of01 estry area

The area deSlgnated as an agroforestry area in the Forest Land Use
Plan consists of 911 ha in Compartment 13, in the Khao Praleusri Ror
_ _Rae Working Area, The current land use and vegetation in these Com-
partments is 717 ha of forest, i.e..590 ha of mixed deciduous forest (M,),
38 ha of bamboo forest (Br) and 89 ha of secondary forest (Sg), and 194
ha of other than forest use, i.e. 123 ha of farmland (A), 5 ha of village
settlement (V), 41 ha of bareland (B) and 25 ha of grassland (G).

Tableﬁ- 16 Acreage by Compartment Land Use and Vegetation

(Unit : ha)
, _ Compartment No .
Land use and 1 2 3 Total
vegetation - T : _ .
Mixed Deciducus Forest {(Mp) | 207 303 80 590
Forest | Bamboo Forest {Be) 24 9 5 38
land. | Secondary Forest (5| 138 15 36 89
Sub-total ' 269 327 121 717
Farm Land Ay 1| 2 17 | 123
Village (Resident) oy s~ 2 5
Non:
forest | Barren Land B)| 24 17 — 41
area -
Grass Land : (@) 3 1 21 25
Sub-total ST 47 | 40 | 1o
Total 876 3714 161 911 -

54 households are locatnd in this area, of which 48 are engaged in
either full- time or pait -time farming. Interviews with these households
revealed that the total area of farmland is 333 ha (325 ha of dry fields and
"8 ha of paddy f1elds) and that the actual fzu ming area in 1986 was 90 ha
(82 ha of dry fields and 8 ha of paddy fields). The remaining fields were

_either left‘ fallow or fal_mmg was suspended, corresponding to SU(,}]
current land use items as grasslan_d .and-'&‘;e(.:OI]dal‘y forest.

With regard to the land tse classification of this 911 ha of agrofores-
try area, a total of 701 ha is classified as AF (691 ha of A, * F, and 10 ha
of Ay + ) Whi(‘,h. is suitable for both agriéult&ré and forestry and the

" remaining 210 ha is classified as F (201 ha of F,, 6 ha of F, and 3 ha of
) _thch is s_ultable for forestry. Table 6— _17 shows the correspondence
between the current land use and the land use classification in the
respective areas in each compartment.
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Table 617 Acreage by Compartment in the Agfoforestry Area

(Unit: ha)

Land classification AF . F )
' i Fo tal
Forest type & CO"’!"?mn Al . F‘ Tou
land use ) AFy A_?._Fz A Fp | AnFy Fy Fs _
I 177 ES | 207
2 219 84 303
Mb o
3 46 34 ) 80
Subdotal | 442 - 14% RERTY
1 2 t ] 2
2 2 7 9
Ry .
3 5 5
: ]
Sub-total L 30 8 38
Forest land |————1—— — —
1 23 15 38
S 2 12 3 15
! 3 18 10| 20 2 36
Sub-total 53 ] 2] 2 89
1 223 46 269_
2 233 94 327
Total o
3 69 10 36 4 121
Sub-total 525 10 176 4 717
| 71 9 80
Farm land(a) 2 28 1 29
& village (V) 3 19 19
Sub-total | 118 10 ] 128
1 16 8 24
Bare land{B) 2 16 1 17
Non-forest Sub-total | 32 9l 1 41
area \ 3 4
2 1
Grass land(G) .
3 12 () 3 21
Sub-total | 16 6 | 31 2
1 90 17 107
2 45 2 47
Total
3 i . 41
- | -
Sub-total 166 25 - 195
] A SR AN >
1 313 63 1 376
2 - 278 96 - 374
Grand-total
3 100 10| @ 4 161
Sub-total | 691 10 { 201 4 911 |
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(2) Basic plan for agroforestry area
54 housého!ds (71 households including those outside the model area)
are located in the agroforestry area; forming an independent local com-
- munity named Phu Toei which has a medical center built by the Amphoe
Thong Pha Phum and a school built by the community itself,
“The average term of residence of these 54 households is 4 years, with
7 households having a 3 vears’ term of resideﬁce,? households having a
2 years' terin of residence, and 17 households having a 1 year’s term of
: i‘esidence, 'shoxl\'r_ing the recent rise of immigration in the area (57% of the
households have lived in the area for less than 3 years).
The forest management plan to be introduced in the area should focus
on the relocation of the scattered farmers to permanent settlement in Phu
“Toei in order to arrest the further destruction and depletion of the
forests. In addition, these farmers should be mobilized to establish planta-
tion forestry for the sustainable vield of timber. And at the same time,
" this activity will help to conserve the forest.

The following plans hiave so far been prepared to achieve the above.
® Sor Tor Kor Plan (Case 1)
(@ Forest Village Plan (Case 1I)
(@) Agrosilviculture Plan (Case 1If)

As the Sor Tor Kot Plan {Case 1) currently in force states that no Sor
Tor Kor certificates will be given to inhabitants of national reserve
forests after 1983, no residence in the model area is officially permitted
at present. Even if the criteria of the Sor Tor Kor Plan are changed to
allow farmers to live in the agroforestry area in question, the effective
management of the forests, including the control of farmers and farmland
scattered in the area, will be difficult to achieve while the prevention of
newcomers engaged in illegal farming will be even more difficult. In view
of this, consideration should be given to the application of the Forest
‘Village Plan (Case II) aiming at the permanent relocation of scattered
inhab_itanté' and the Agrosilviculture Plan (Case Ill) aiming at reforesta-
tion and pr.otectio'n by means of planting and intercropping with the
coop'erati,on" of the relocated people.

(3) Foresl land use plan for agroforestry area

The land use in those plans suitable for the agroforestry area (Forest
v ﬂlage Plan and Agrosilviculture Plan) is determined as follows.
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(D Compartment 1 & S
a. Those fields with the A, ¢« F land clas'alf!catlon will be lesetved fm
farming. A, -+ F, fields which are “currently fmests must be DIGSOI
ved except those areas necessary for fm mmg

b. F, fields which are currently forests Wiﬂ be piesewed as much as
pogmble ‘

c. It fields whicl are not currently for_ests will be reserved for C'ommuna}. :
forests for the production of firewood.

d. Those fields which are currently used as village land {V) will be made
into a new settlement area to include present residences and the

relocation of scattered farmers.

e. Large bamboo (B;) forests will be actively used for pz_'od'uction of
bamboo stem and hamboo shoots.

@ Compartment 2 . .
a. A, « F, and F, fields will be subject to IefOI estation.

b. Farmers living in this compariment will be relocated to the new
settlement area in Compartment 1.

() Compartment 3 | N
a. Those fields which are adjacent to Compartment 1 and which are

currently used as either farmland or village land will not be touched.

b. A, +F, and A, - F, fields which are adjacent to Compartment 2 will
be subject to reforestation.

c. Those fields owned by the STK will not be touched.
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d. Farmland and grassland other than that classified as either a. or c.
“above will be subject to reforestation.

e. ‘Bamboo foirests (By) will not be touched.

f." F, and I, fields which are currently grasslﬁnd will be subject to
reforestation. '

In addition to the above land use classifications for each Compart-
- ment, _la"nd- use priority based on soil types has also to be considered. In
'sl;oi;t, agriculture and reforestation are possible for Ne-s, Ne-f, Be-c, Be-r
- and Lv, reforestation but not agriculture is possible for Bg, selective
felling of natural forests but not reforestation throth clear cutting is
'p'o'ss'ib'ié for 'E and neither agriculture nor forestry are possible for I and
G _ b _

' The Forest Land Use Plan for Compartments 1--3 is shown in Figure
6--3 while Table 6 —18 gives their respective areas.

Table 6 —18 Acreage for Forest Land Use Plan in the Agroforestry Area

_ (Unit : ha)
Com'partmént No.
. _ 1 2 3 Total
Land use T :

Residential plot; Farm land and o ' :
Publi¢ institution-plot | 20 20 270
" Communal forest for firewood 30 30
Reforestation o T3 136 510
Bamboo forest 24 : 5 29
Natural forest 72 _ 72
Total _ 1 37 874 161 911

(4) Forest Village Plan -
(D-General plan _

As referred to in the forest land use classification, A, « I, fields in
Compartment 1 and farmland and village land in Compartment 3 which
~ is adjacent to Cmnpafhnent 1 are subject to the Forest Village Plan. The
planned area for the Forest Village is 376 ha and 25 ha in Compartments
1 and 3 respectively, totalling 401 ba.
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According to interviews, the average living area per household is 267,
7 wah? (0.67 rai) and the average active,faij'ltﬁng area per household is 15,
6 rais which is almost equivalent to the farmland avea per household in
the Forest V illage Plan currently being implemented by the RID (living
area of 0.5 - 1.0 rai and farmland of 14.0 - 14. 5'1"113 tdtalling 15 rais).
In view of the above, the maximum alea mcludmg llvmg space and
farmland, per household is set at 15 rais. (2.4 ha) in-the present Forest
Village Plan which is equivalent to the figure set by the RFD's For est
Village Plan. The number of households to be "1'ccommodal;ed in one
village will be 100 with a total area .of 240 ha {1,500 rais). In addition, 30
ha will be pr 0V1ded for roads and pubhc {ac1l|t1es, etc. The remaining 131
ha will be kept as bamboo forest (29 ha), firewood forest for communal
use (30 ha) and natural forest (72 ha). B
The key points of the Forest Village Plan are as follows
O The location of the new settlement will be centred on the present
Phu Toei village along the 1oad '

O Farmla_nd will be located near the settlement.

o The allocated land :érea per househb_l_d will be 2.4 ha (15 rais),
consisting of both residential land and farmland.

0 The relevant infrastructure, including the demarcation of farmland
and the construction of farm roads, shoud be improved for efficient
farming.

O The existing school, medical center and roads should be improved
and such public facilities as an administration office and a meeting

hail should be provided to raise the living standard of the inhabitants.

O Those houses and farmland belonging to Sor Tor Kor farmers living
in Phu Toei will not be touched.
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-Table 619  Land Requirement for Forest Village Plan for an Expect-
ed 100 Households |

Item - | Area (ha) | - Remarks _
| Residential and | 240 ha | Residential area per househald:0.5-1.0
farming area - i"ai,_ Farmland: 14.0-14.5 rais, totalling
. L 4 - |15 rais (2.4 ha)
Public - facility 30.ha | Roads: 15 ha,
site . | Buildings and others: 15 ha
‘Sub- Lota] . 270 ha o
_ Bamboo forest | 29 ha _Source of bamboo supply for local use
Communal forest 30 ha HSOUI_C_E of firewood supply for local
| for fnewood e use
Natural for es_t . - 72 ha i Reserved forest aloﬁg the road side
Sub-total ' 1?;1__ha B
- Total 401 ha -

(@ Farming Plan : :

With a hvmg area of 0.5 - 1.0 rai and farmland of 14.0 - 145 rais,
totalling 15 rais (2.4 ha}, a plan wili be made to secure food for self-
conswmption. by planting relevant. crops and to. stabilize village life
through cash income obtamed {from cash crops. '

The. Forest Vlllage Plan area is very smtable for farming purposes
since it has excellent growablhty and arability based on the soil charac-
teristics; a good pH. value, favourable soil properties, a thick soil layer
and less gravels. The annual cash income of farmers in the model area is

less than farmers in the project area due to the selection of cash crops and
the low level of cultivation techniques.

Based on interview, it has been determined that the area required to
produce sufficient rice for self-consumption is approximately 6.0 rais (1
ha) per houséhdld Crops for which there is a strong demand and which
are highiy-—profitlable will be planted on farmland other than that used for
rice production. Possible cash crops include chilli, castor beans, ground-
‘nuts, mung beans and cotton.

Fruit raising is also recommended for farmland far from villages and for

sloping land.
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With regard to culti\?ation techniques, it is important that a éz‘dp
rotation system be introduced, that compost be applied to preserve the
soil pIOdLlLtl\’lty and that fcnmland is not bm nt. ‘Multiple ‘cr opping,
including the double cr oppmg of paddy rice and vegetables, will become
feasible with. the provision of irrigation f_'tClhtIe_s. “The well balanced
distribution and effective utilization of the labour f_ofce should be
achieved by. the proper selection of crops and coordinated seedih'g and
control- w01 k in ‘order that tefmestatlon and intercr oppmg in" the
ag1 osﬂmcultuu area is not disturbed. - _ _ '

“In regard to domestic animals,. the raising of chickens for self-
consumption is recommended to provide a source of :_p‘i'otéin. ,

Furthermore, sales channels for the agricultural products should be
secured and finance and technical guidaﬁce, ete. should be provided.

(5} Communal Forest Plan =~ . .

A communal forest will be established to provide a source of firewood
for self-consumption by the 100 households planned to constitute the
Forest Village. This fcnest will be EStdb]lbhed hased on the following
considerations.

(D Volume of wood consumption for firewood '

An annual wood con'sumptioﬁ \folu'mé of 070‘3"111 PEr Person was
found by the mtennew survey. As the dve1age number of people per
household in the model area is 5.0 persons the annual wood consumption
per household is 3.525 m® (0.705 m®/person x 5 persons). 353 m® a year will,
therefore, be required for the -entire Forest Village conslsung of 100
households.

@ Tree spé_cies and cutting age
The planting tree species will be eucalyptus (Eucalyplus camaldulen-
sis) with a cutting age of 5 years and a 5 years rotation by coppicing will
be repeated twice. - ' . '

(3 Yield - : ,

According to_'the available inforn{ati'oﬁ, the éveragé stand volume is
141 m® (125 - 156 m®)/ha at the spacing of 2m x 2m at the cutting age of
5 years. The average stand volumes calculated by the ratio of trees at the
same age are 71 m3/ha at the spacing of 4m x 2m and 35 m3/ha at the
spacing of 8m x Zm,
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(D Spacing and planting area

Spacing of 4m x 2m (1,250 trees/ha) will be employed as the standard
-and spacing of 8m x 2m (625 trees/ha) will also be. planhed to conduct
intercropping 'tests;_ The p]anting 'area i’eqﬁired to Correspond to the
- annual consumption of 353 m® by 100 houdeholds will be 6ha, (354m*/ha
in each 5 years cutting age), consisting of 4 ha of the 4m x 2m spacing
area (1,250 trees/ha producing a gro'v{rth volume of 284 m in each 5 year
cutting age) and 2 ha of the 8m x 2m spacing area (625 trees/ha producing
a growth volume of 70 m® ineach 5 year cutting age). As the cutting age
1&, given as b years, the required area will be 30 ha.

® Establishmient of communal forests _

 Communal forest sites are those which are currently secondary forests
and farin_la’hd in Compartment 1 which are subject to the Forest Village
Plan and which are classified as F.. Establishment and the usage of
communal forests will be based on the following principles.

a.  Seedings will be provided by the RFD.

b.  Site preparation, p]antihg and weeding is to be communally con-
ducted by the inhabitants of the Forest Village under the guidance and
supervision of the RFD.

c.  Harvesting wili be communally conducted by the inhabitants of the
Forest Village under the guidance and supervision of the RFD.

d. Branches, etc. produced following the reforestation and farm land
preparation work during the 5 year growth period will be collected for

use as firewood.

e.”  Firewood obtained from the communal forest will be used for
self-consumption.

f.  Sités for cominunal forests will be lent by the Government with
authorized ground rights for planting trecs. However, In view of the
communal use principle, a contract specifying the ground rights will
be made bétween the RFD and the Communal Forest Association.
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(6) Agrosilviculture Plan
(D) Reforestation plan
a.  Basic plan '
Rcfm estatlon actmtles in the agt ofcn estry ar ea will be 1mplemented
in accordance with the altlﬁcldl foreqt work

criteria and the veforestation plan for forestry areas; an agrosilviculture
system will be intr oduced with plantmg afterclear cutting and lntCICI'Op
ping between planting rows. o

Tree spec1es for planting will be teak (Termua er(ma’?s) Whl(,h has
long cuttmg period and eucalyptus {(Fucalyptus ca:rmlduieﬁszs) which hd%’
fast growth. _

The areas subject fo annual refor estatton will be 32 ha for teak and
32 ha for eucaiyptus totallmg 64 ha. The regular cuttmg ages are 50 years
for _teak and b years fm_euca]yptus._ln the_case of eucalyptus, however, 2
furthe_rfelii_ngs are anticipated at coppice rotation'of5-year intervals..

510 ha will Ee-Subject to agrosilviculture as follows.

Reforestation.area: Teak _ 320 ha
Eucalyptus : 160 ha
Other use areas (forest roads, o 30 ha

firebr eaks and facility sites, etc.)

Total _ | _ ._ . 510 ha

A reforéstati_on compartment consisting of 16 ha of planting area and
1 ha of left-over area (consi_stihg of forest roads and firebreaks, etc.)
totalling 17 ha, will be designated as a sub-compartment. Reforesta-
tion activities will be conducted annually to establish 2 sub-compartments
of teak and 2 sub-compartments of eucalyptus and their locations will
be planned so that they are dispersed and not adjacent.
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The spacing for each tree species will be as follows.

Teak 4m x 3m (833 trees/ha)
' 4m x 4m (625 trees/ha)

Eucalyptus 4m x 2m (1,250 trees/ha)

. Table.6—20 shows the planting, felling and regeneration plan for each
“tree species.

b. Work implementation plan
The preparatory work should be completed as described below prior
to the i_mplementation_ of reforestation work. '

i } The boundaries of the planned 510 ha for the reforstation area should
be clearly staked.

i'i) ’fhere wili be 30 sub'-compartmentsrin the reforestation area and the
locations of those sub-compartments should be identified in accor-
dance with the aniual plan. Following the location identification, the
total area should then be calculated {the basis unit area for 1 sub-

. compartment is 1":’ ha).

iit) Cleal cuttmg will be conducted if the subject site consists of natural,
secondary or bamboo forest. Branches, etc. left on the site will be
collected by the local inhabtants for use as firewood.

w) Forest r(}ads wﬂl be constructed in accor dance W 1th the forest road
p]an

~ The neceqsary work f01 the implementation of reforestation will
g C()_llslst of the follow_mg.

1) Piantmg a 31te of 16 hd inl stb- compartment left-over and reserved
for forcst 1oads and firebreaks, will be determined.

i) F_oIlOwing the completion of felling, the land préparation method of
burhing will be employed. -

i) Marking sticks of planting positions will be erected in accordance
with the correct spacing of the tree species to be planted.
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_ .Tab]e(i_ﬂzl Work Step per ha

Work step per

Lahoiirer.~day,/ha

Ttem - labourer per day Remarks
Demarcation '
of planting - 125 m 3.2 Cutting, surveying, drafting
ATEH,
42" _ Planting row 4 m,
4X3 8.3 1m wide line weeding
Manpower 4X4 R
e 3
Planting row 8m,
&x2a 4.2 1m wide line .
1,250nf
Land preparation
4X2" Planting row 4m, -
' 4X3 2.5 Im wide line weeding
Bush cutter 4x4 2,5000t
1,000 of
Planting row 8m,
8Kz 1.3 1m wide line
1,250nf
42" 4.2 1,250 sticks
Sticking 300 sticks . | 4X3 2.8 838 sticks
s 2.1 625 sticks
. 4x3" 2.1 tump stock 833plants
Teakd00plants | 41} 75 imp stoc ont
Planting ~
Other species 42 8.3 Potted seedling 1,250plants
150 plants 8x2 4.2 # 625 #
' 4%3" 0.4 Replacement rate 1G7plants
Replacement Teakd00plants {54 0.3 20% 125 #
planting Other species 4X2 1.7 Replacement rate 250plants
150 plants 8xX2 0.8 20%5 125~
4X2" Planting row 4m,
Manpower 4X3 10.0 1m wide line weeding
25 44 2,500md
: Planting row 8m,
§x2 5.0 Im wide line weeding
1,250md
Weeding : -
4X2 Planting row 4 m,
Bush cutter 4X3 2.5 im wide line weeding
1,000 | 4X4 2,500nf
Planting row 8m,
8X2 1.8 Im wide line weeding

1,250nf
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tv) Actual planting will be carried out. In Thailand, the transportation
and planting of stock is usually conducted by the same worker, While
this method is suitable in the case of bare rooted. secdhnge the
introduction of  an independent tlanspm tation method wherte the
work is conducted by a group of 4—5 workers will facilitate work | in
the case of potted secdlings.

v) A weeding and growth rate S'u'rvey will be conducted. It is a genel"al
practice in Thailand used biannually for 5 years. The required
weeding period will be decided taking the tree species to be pl.:mted
and the vagetation of the subject sites into consideration.

C. Work processes .

Based on the collected information and the 1ntervxew sur vewesults,
the processes for each type of the required work per ha ha\re heen
determined as shown in Table 6—21. The number of labours per annual
reforestation area for each tree speciesis shown in Table 6—22.

Table 6—22 Labourers for Annual Planting Acreage by Species

_ Agrosiléiéﬁ_lturé | Communal forest
Ttem ' . Temk - - |Eucalyptus Eucalyptus
o . 4 X371 4X4" 1 4X274x2718X2"
Acreage (ha) S 16 32 4 2
No. of planting tree (sticks) 13,328 | 10,000 | 40,000 5,000 1,250
= )
Demarcation of pldntmg : -
area (1&])01_1191") 12.8 12.8 25.6 . 7.8 .
Land preparation (labourer) 132.8 132.8 265.6 B2 1 . 84
Sticking (labourer) a8 | 336 | 144 | 168 | 42
Planting (labourer) 336 | 256 | 2656 | 332 | 84
Replanting (labourer) 6.4 4.8 544 6.8 1.6
(230.4) | (200.6) ] (745.6) (0.0 (22.8)
-Sub-total (labourer) : ,
i | 440.0 456 - 120.4
Weeding (2times,~year, every year) 840.0 . 640() 90.0

(labourer)
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Table 6—23 shows the total number of labourers required for the leak
and eucalyptus planting activities, ranging from the identification of the
work sites (cleterminationi of subcompartments} to weeding for each
~according to the reforestation plan. The number of labourers given in
this table does not include the work by survey engineers and work

SUPErvisors.
Table 6 —23 Total Labourers by Year
Teak _ Eucalyptus
Year Planting Weeding Planﬂng - Weeding Total
ha ';rlnbouirer_ ha| laboursr ‘ha | lahour.er hal labourer | Iebourer
1 s2| 40| 32|  ed0| 32| 56| a2 640 | 2,465.6
2 32 440] 64 1,280 32|  7456| 64| 1,280 38,7456
'3 32l 40| 96| 1,9W| 32| ME6| 96| 1920 50256
4 | 82 a0 28| 2560} 32| 7456| 128| 2,560 | 6,3056
5 32 440| 160| 320! 32| 7456 160| 3,200 7.585.6
6 321 4401 180| 3,200 -Rgegg;gignr 160 3,200 FS,EMOLO
7 32 40| 160 | 3,200 | 160] 3,200 6,810.0
8 32 440 160} - 3,200 | | 160| 8200 68400
9| s2|  a0] 160! 320 160 | 3200 6,840.0
10 32 40| 160 3200] - 160 3,200| 6,810.0

d. Intercropping plan

The introduction of intercropping in the fields between the planting
rows in the agrosilviculture and communal forest for firewood areas
will eliminate the necessity? for weeding and will provide the participat-
ing inhabitants with a source of cash income.
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/ Intercropping

Mature forests

Silviculture

0000

Stopping of int_ercropping

Fig.6—4 '_Agrosil\{'iculture System

13 Years

Intercropping

®) O O I © . "[.'.l'e : a0 S
TR oo T s T L on the slope land
e — M o DT " trees should be planted
e SR \ along the contour line.

. __O0 _ O ____ Q. - Grop
LI LI oo oIt / ~This applies: correspondingly
T e s s e e e — e to the casé of planting row
LIl III 8m. o

O O O O '

Fig6—5 Plane Arrangement of Intercropping

(in case of planting row 4m) .
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- The subject area for intercr opping covers planting sites of 32 ha of
: teak 32 ha of eucaly ptusand 6 ha of cominunal forests, totalling 70 ha.
: The H)tEI cr oppmg periods will be 2 years for teak planting sites, 1 year
- for euc_alyptus planting sites with spacing of 4m x 2m and 3years for
eucalypttts'planting sites with a spacing of 8m x Zm.
The pdl[l(,ll)dtl()ll of the ocal mhwb:tantq in agr 0511\f1cuitme will
‘be pr omoted by the followmg means.,

' 1 ) InterérOpping by the inhabitants at all the planting sites will be
enc_ouraged to avoid the necessary weeding.

i) Participating inhabitants will enter into an agreement with the RI'D
: concei‘ning the intercropping location, area and duration.

The crops will be cultwated at a chstance of at least 50 cm from
the treeb Given a distance between the planting rows of 4 m, the ratio
of farmland will be 75%: As F, - F, areas are particularly suitable
for farming, labour pr 0duct1v1ty will be further increased by mecha-
nization. Contour fariming must be introduced in the sloping areas in
view of soil conservation and work efficiency (refer to Figto—4 and
6-—5). o |
As the repeated cuitivation of the same crops will result in a

ar adual decline of the yieid a crop rotation system (Lg. rice, beans
and potatoes) will be introduced. '
The crops to be selected should be suitable for extensive far ming
and_ should have a zood cash income prospect. Possible crops include
| maizé, groundnuts, soy beans and cassava.

& Planting stock raising plan

T'able 6— 24 shows the annual planting area based on the reforestation
and communal forest plans.
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Tablg6ﬁ*24' Planting Acreage by Year _
: (Unit : ha)

Reforestation area ~ - | Communal forest 7
e N I '
Year Teak 'Eucalypt;lﬁ Eiu;alyptus . Total
4"X3 | 4nXd4r 4 X x| gexan
S —— N - -
1 6 { 16 - 32 4 2 70
3 - 16 s | 4 2 o
3 16 16 32 - 4 2 70 -
e —— — :
4 16 6 |7 s 4 ‘2 70
5 16 16 32 4 2 70
8 16 16 il T S -
7 6 | 16 - - )= 3
8 6 | 1 - ~ - - 32
9 16 18 - - - 32
10 16 - 16 - - - 32
160 o180 20 10
- Total 160 - = 510
30 o 80
0 Teak
Spacing * 4m X 3m 833 trees/ha X 16 ha = 13,328
dm X 4m - 625 trees/ha X 16 ha = 10,000
Sub-total 23,328
For replacement planting (20%) 4,666
Grand-total S : - 27,944

Approximately 28,000
O Eucalyptus

Spacing 4m X 2m 1,250 trees/ha X 36 ha = 45,000

8m X Zm 625 trees/ha X 2 ha = 1,250
_f‘;;-_;;placement plammg(ZO%)Q,ZSO



Based on the abov’e'piaﬁting arca planned for each vear, the rate of
stock production requited annually for each tree species with a plantable
plant rate of 80% is given as Table 6--25.

Table6 —25 Nursery Stock Production for Each Species
. ' (Unit { Number of stock)

Year Species “Stocks for planting | Stock production Total
Teak | 28000 | 35000
1. = : - 104,400
S Eucalyptus 55,500 69,400
Teak 28,000 35,000
2 e - - 104,400
- Eucalyptus _ 55,500 69,400
| Teak 98,000 35,000
3 - - ; — ——t 104,400
' - Bucalyptus 55,500 69,400
: Teak: 28,000 35,000 |-
4 - e ‘ : : - 104,400
Euealyptus 65,500 -1 69,4000
 Teak 28,000 35,000 |-
5 . : - 104,400
Euealyptus 55,500 69,400
Teak . - . 28,000 . - 35,000 - '
6 — 35,000
Eucalyptus - B
: Teak . 28,000 35,000
7 — 35,000
Bucalyptus _ - : -
" Teak 28,000 " 35,000
8 — . - 35,000
Eucalyptus C - - -
) Teak 2,000 © 95,000
9 35,000
Eucalyptus S T
Teak © 8000 [ 35000
10 ; " 35,000
. Eucalyptus - -
' Teak ' 28,000 35,000
Total . T - - 697,000
Eucalyptus 271,500 i 347,000 :
Grand-total 857,500 | 697,000 697,000

@ Facilities plan
’lhe admmlstmtlon of a natlonal 1eserve foxest involved forest

nmnagement reforeetatzon work musery management and forest village
} management etc. Therefore a natlonal reserve forest administration
offlce to supervnse the salci wonks will be located on the site reserved for

' 'pubhc facxhtles in the Porest Vlllage
The folIowmg dddttional fac111t1es w:ll be set up to be responsible for

the various types of work.
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a. Tacilites for thet Lfmcsl'ltlon works - .

The reforestation work office will be lesponslblo for the control of
the refor eslduon work and w111 be located on the. abovc mentioned
site adjacent to the planned reforestation area. The office plot should
be sufficiently large enough to accommodate the following.

Reforestation work office
Warehouse

Machine storage

Others

c o 0 0

b. Facilities for the nursery works _

The requirement for a nursery depends on whether all the stocks
are self-produced or purchased externally. Here, selfprbd'uction is
assumed. The site for the nursery should be preferably flat with fertile
soil and should salisfy the following requirements.

i ) Stable water supply

i) Short distance from reforestation sites
i) Sufficient size

iv) Stable labour supply

The currently proposed site is near Forest Protecﬁbn'Unit 6
although it is located outside the model area. The size of the nursery
will be some 10 ha and the following facilities will be provided.

O Administration office

Fields {(nursery and watering facﬂxtles)

Workshop (germination house, soil storage pottmg house and
seedling storage) '

o O

Water supply and reservoir
Warchouse |

Machine storage
QOthers

O C O 0

c. Forest Village administration office . -
This office will be 1esp0n81ble for the administr dtIOn of the Forest
Vzllage and will be located on the site in the vdlace I€SE! ved {or public
facilities. In addltmn a meetmg hall for the mhabﬁants will be
constructed. The site will have a size of some 3 ha.
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6.4 Conservation Area Plan

) National park area _
12,749 ha of the southern hall of the model area belongs to the
- Srinagarind National Park.
- The Thai National Park Act prohibits felling and the conversion of
forest land to farmiand, etc. within national parks.
~The current land use of the model areainside the Srinagarind
National Park consists of 12,319ha of forest area (11,732ha of forest and
587 ha of rocky, left-over area) and 430 ha of land other than forest (261
ha of farmland, plantation and village land, 46 ha of grassland, 61 ha of
bare land and 62 ha of rivers and others). Approximately 45 families live
in the said area and the number of families and the amount of land used
for farming has shown a tendency to increase while felling in view of
obtaining firewood has continued. As it is clear that forest destruction
will ‘be accelerated with the advancement of the current tendency de-
scribed here, the early implementation of {forest protection measures is
called for.
Plans to be introduced in the national park area are as follows.

(I; Forest protection and recovery
In view of the area’s designation as a national park, priority is
given to forest protection with the following measures.

i) National park boundaries will be clearly determined and the park’s
existence clearly indicated by notice boards and signs, etc.

ii) Afforestation efforts will be implemented for the early recovery of
forests in the 368 ha of land which is currently used as farmland or
which is grassland or barren land. As most of the land where there
are few trees is fertile, it is believed that forest recovery will not be
difficult. '

The forests will reappear even if the land is left unattended.
However, to show the intention of forest management, it is recom-
mended that arfificial forest recovery measures be wrgently taken.

— 147~



i) The trees to be planted will be those found in adjacent forests or
those assumed to have existed prior to felling. Possible species
include Depfe-rocmpus spp., Hopea spp., Shorea Spp., Afzelia spp.,
Pterocarpus spp., Dalbergia spp. and Xylia spp.. Additional species
suitable for reforestation will ailso be selected in view of producing
mixed forests. - '

iv) With regard to Secondary forests (79 ha), natural recovery is
intended without artificial assistance.

v) Trees will be planted where they are scarce in areas classified as’
Te My, and D,. '

vi} The renewal _o'f forests classified -as- Dy will not be easy due to
frequent burning although it has a tendency towards natural regener-
‘ation. The practice of burning will, therefore, be.prohibited to facili-
tate forest establishment. L

vi)  Many old work roads used for felling and other types of roads are
found all over the area. As the existence of these roads facilitates
illegal felling, thus leading to further forest destruction, all entries to
them from main roads will be blocked. |

vi) While work roads for maintenance, reforestation and forest recov-
ery purposes will be improved, their use will be prohibited except by
authorized persons. '

@ Designation of research forests

As national parks are not subject to artificial manipulation, includ-
ing felling, they are extremely suitable for various research. Accord-
_ingly, research forests with study units will be designated and the
locations of these study units will be fixed so that continuous data
can be obtained. Research to be conducted will include a growth
survéy on the planted trees, a survey on the growth and the sequence
of forest tree composition, etc. of natural forests once extracted (Tk,

M, and Ip). ' | |
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The locations and areas of rescarch forests will be clarified by
“surveying ‘at the time of their designation. The forest composition
found by the forest survey will be recorded in the forest survey
register. The existence of research forests will be clearly indicated
by signs and the size and number of the locations of study units will
he determined onthe basis of the intended purposes.

. The proposed sites for research of natural forests are: Sub-
compé_n‘tment 25 of Compar.tments, Sub-compartméht 20 of 'Compart-
ment 7 for Ty, the relevant Sub-compartment of Compartment 4, 6
and 7 for M, , and Sub-compartment 26 and 37 of Compartment 1 and

. SLib-COlnpal“tme11t 9 and 10 of Comparment 13 for Dy. '

‘Since continuous study over a long period of time is required to

- obtain effective research results, the responsible organization and
data processing accumulation method must be clearly determined in
advance.

@ Utilization plan . _

The designation of the Srinagarind National Park was a relatively
recent decision made mainly in view of forest preservation and
protection. While the adiacent Erawan National Park and the
Saiyok National Park located nearby are very popular, as shown by
the annual number of visitors, i.e. 466, 241 (ranked first in terms of
visitofs) and 157,164 (ranked eighth), the Srinagarind National Park
onijf attracts some 30,000 visitors a year {(one-fifteenth and one-fifth
of the visitors to the Erawan and Saiyok National Parks respective-
lﬁ.f) due to its extremely poor access. If the conditions of the roads
leading to the Srinagarind National Park are improved, the number
of visitors will definitely increase due to its proximity to the most
popular Erawan National Park. To achieve this, a plan with the
following contents should be considered for implementation in the
future. _ .

According to the Thai National Park Act, national parks are
divided into 6 zones, i.e. intensive use zone, outdoor recreation zone,
primitive zone, strict nature reserve zone, special use zone and
recovery zone, This zoning system should be applied to the Srinagar-
ind National Park (see Table 4—24 for details of the zoning system)
and the current site of the Srinagarind Park Administration Office
and accommodation facilities should be considered for the intensive
use zone although it is outside the national park area and within the
model area. In the case of the other zoneé, a draft plan indicating

- 149—



their locations éhould be prepared in advancé'tz_\king aerial topogra.
phy maps, field survey data; forest protection plans, forest recovery
plans and test and research forest plans into-consideration.

(2) Land and water conser vatlon area

“The mountainous area in the east of the model area W111 be de31gnated
as a land and water conservation ar ea (mountam conservation area and
water basin conservation area) and its current state will be preserved,

As this area is characterized by steep slopes, a thin soil layei' and.
many outcro'pping-rocks,_forest‘régeneration_(either' artificialor natural
renewal) would appear to be difficult. The area is- vulnerable to any
sudden changes in the envivonment. In_the-ca'se of felling; land devasta-
tion will certainly spread from the felling site. Forest destruction in this
-area will cause an increased sediment flow and floodrunoff and most
likely result in severe damage to the Srinagarind Damand downstream
areas. In view of this, forests in this area will not be touched except to
preserve their present condition. '
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7.0 RECOMMENDATION

(1) The present rep(‘)rt.'denotes' the vesults of the forest resources survey
and th_e model plan of forest management in order to contribute to the
_ optim_um ‘management of national reserve forests. The plan was for-
mulated around the basic matters. Therefore if these plans are to bhe
executed by the RIFD, and the implementation design based on the past
operating results, it will be necessary to establish detailed data and so on.

‘(2) The execution of these plans will require:  the considéra_tion of the
following counterplans.

® Road Improvement

Ro'_ad's constitute the basis of forestry production. The main roads
such as that running along the western shore of Lake Srinagarind, and
that leading te Thong Pha Phum and also the mining road, should be
timproved.

(& Consolidation of Research Work
An understandmg of tréee growth is the basis of forest management.
The only way to obtain this growth data is through setting up
government-owned research forests for long-term observation and,
therefoxe it is hoped that research forests will be systematically
estabhshed by the appropriate section of the RFD for the immediate
Com_mencement of tree growth observation. It is recommended that
these research forests be located in protected national parks in view
of being maintained for a long period of time.

@ Recreation Facilities

‘National parks near by have been attracting quite a number of
visitors. The deIC data accumulated thr ough this project must be well
utilized in order to prepare several facilities to the national park.
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@ Forest Village Plan
When the proposed plan of the estabhshment of a forest village in
the model area, excepting national park area is executed, the RFD

~will nead to adjust the handling of the settlement with the persons
concerned.

{3) The plan serves as a model plan of forest managemerit _
planning. In conclusion, it is hoped that in the future similar i)lans .
will be prepared for all the national reseérve forests of Thailand
following this model and employing the same survey techniques.
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