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HUAT AR LANGUN/BAIN HANG
SUBWATTERSHED

Y We abuse land because we regard it as a commodity belonging
to ug. When we see land as a commmity to which we helong

we may begin bto use it with love and respect'.

Aldo Leopold



This working paper is one of a series of reporis prepared during the
course of the Hae Sa Integrated Watershed and Forest Land Use Project
(THA/76/001). The conclusions and recommendations given in this report
are those considered appropriate at the time of its preparation. They
may be modified in the light of further lmowledge gained at subsequent

stages of the Project.

ABSTRACT

This Semi-detailed land use plan made for one subwatershed of 750 ha within
the Mae Sa project is an attempt to develop the selected drainage area to its
optimum by utilizing the land recources to its capability and suitability

through integrated development.

All possible aspects are considered in order to increase agfioultural
productivity for the ever increasing population, to meet their demands on food,
job opportunity, living standards, (land) security and to have the ecological
balance restored through stable land use and maximum utilization of its

natural resources,

The plan involves active participation,; cooperation and coordination of its
inhabitants, together with technical and financial support of the Government
through RFD (llae Sa project staff) to implement the proposed workcomponents
and/or plamned activities., The activities consist of reforestation, forest
management, conservation farming, horticulture, pasture development, road
construction, dam construction and human resources development. The plan is
spread out over a period of 10 years with a total input cost of Baht 5,911,708
and is having a cost/benefit ratio of 1.7, combined with security of land

tenure,
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ZNTRODUCT IOR

0

;Q to integrated area devel opment
dlonal and international

rmuo~uL wed that the development
Lgation inprovements in lower
wtivation land  only bring about

L

wecontly, widespread attention h b@e
to increase crop pLOQHCLlOHQGOVx
orgonizations and finance insti uaﬂ¢u*
© warelated individual conponents.

i ng areas or terraces on So0Ne

(o)

pave solutions Developne welsted activities will neither
mastimise nor opulwvau total bemblkwmz j hey are not related to other

activities and subjects in the I{ramework of a comprehensive or integrated
development plan, backed up and sy the wighes of the land

ocoupiers within the area (e.g, Torest dev flO paent, agricultural sxbtension
water supplies, improved infra-structure e&c)

The vltimate goal in (land se) developnent activities is %o improve ite
economy and living conditions of ite people within the arsa and 4o safeguard
natural resources,

“here may be political or other constraints to these development activities,
howsver consideration should alweys be given to the two basic principles
stated above,

Thig paper deals wiﬁh l setive arca developmernt within the Hae Sa Project
area, based on a subwatershed approach, within the Kingdom of 3 Qljaﬂd The
Project's targe ited to certain aspects of physical and humnan
Iesource develod » in which it is actively dnvolved. It is obv1ouo that
the limited manpower ¥ ,91 fic nature of forest and
agricultural developme = short time left within the Project
could not permit all aspects to be completed. However the
inter—relationship of various compone becamne evident during the last
years of activities and conseguently, it is essential to establish their
importance and cloge commection.

e

indicative land use plan (broad outline)
from which & selscted subwatershed has

Thig plen is a follow.up on
of the total 1

been chosen for seni-deta

Area development can bo ¥ gelected by
planners. However 1t Soon becones evident Lw%i plaming of physical
improvements and even of human resources and infrastructure will = s
it ig not carried out within the natural bouwndaries of a watershed or its

nd

wependent tributaries, i.e. subwatersheds,

As the indicative land use plan, which was mainly based on aerial photo-
interpretation and corresponding topographical maps, was oriented on the
posgibilities of wvarious types of development with in the project area

ag whole, this semi-fetailed plan provides a more acourate assessment of the
oresent situation, backed-up by extensive fizld surveys ltowards an integrated
development land use plan,
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The main purpose of the semi-doteiled land uge plan for & selected area,
in the form of a subwatershed, i
— to check and updete the information of previous surveys, maps and
reports,

—~ to present the project pevsounel, Government avwthorities and land
occuplers with ¢a integrrted lemd e development plan, which
will serve as a guideline for Tubture integrated implementation
work and proper lond utiliszation.

~ Lo serve as & model for ~uy future land use planning activities.

OBJLCTTIVES

A i

The following objectives are proposed for the semi-detailed land use

& A

plan of selected subwatershads within the llas Sa projoct area, being:—

1. To ensure sound land use practices so that the needs of local
reople are met, 2sprcinally from forestry and agricultbure,

2. To implement a conservabion programme to maintain erosion losses
of soil and nutrients within defined "tolerable’ limits., This
includes the protection of planned downstrean investments such
ag hydro-electric and irrigation facilities from excessive
sedimentation.

3. To manage the n~tural resources for the maximum rate of production
and economic return (consistent with conservation objectives).

4, To establish a v sell susteining upward trend in real income,
in food production ~nd sccess to socio~economic services for all
the people within the sterghed area; including the landless
and poor.

AT
ATECGY

mpts will be made to reverse
g, with the prime aim at
i yicld wagement, without

reaifforestation and sustained ;3
fear of Turther sncroachment or firing by subsistence swidden cultiivators.

o o
DD @
-

Land resources available will be used with greater cave and efficiency from
now on, in order to support an in-creasing population. Improved land use
wractices will lead to increased yicslds and deminish clearing of more forest
areas for shifting cultivation and reduce losses of topsoil and nutrients.

Forssts will be allowed to regain cnd untold its regenerative capacity, in
order to provide, products needed by the population as a whole. Damages

done to national resources, that have already occured, will be repaired and
protective measures uwndertaken o reduce further losses, The Tarming fanily
will be put into a position to uwtilize the available labour more efliciently,
than at presewt.



I the individval fama is accepted as the basic operational unit, both in
an gconomic—and ecological sense, than 1t would he necessary to
gear the individual operational me strategy to this level.

el
For instance, measvres to improve &g,’ praculoe will be adopted
at the level of the

Larm, ategy will therefore
entail methods to reach ) a@u QPQO¢u Lbﬁ many agriculitural and
forestry decision-mal

s

&

?
s at tuglr level.

The neasures proposed to improve agricultural practices in cultivation,
pasture improvement, road comstruction, commuwiity development, horticulture
and forestry, the supporting messures designed to make valuable Iaobour nore
protuctive in peal periods and the conservation of soil, water and forests
will therefore be seen as an integrated package, thet must be administrated
in its entivety to ths recipient Tam integrated approach is the most
important prvoenditjon fmr attaining ti QQJ?TP@ impact of the progec%m

A complete coordinatbi Cactivities will be achieved, while putting

the strategy into @"“ particulerly applies %O the organimation

of the project and j“; manag T@ Apart from the fields of agriculiure,
Torestry, commumn and economics, this programmes package also
entails engineeri: r@Ghﬂlqu components.

these fields are required to plan in detlail,
aspwcLJ of the strategy. The development and
integrated extension service to inform,
CHETE ’h?okgh their own village development

16 viilization is the central and most
tailed land use plan.

Competent personvel
implement and evali
coordination of &n @z“
persuade and suprort
comittees, in the drive
imnortant componsnt

to be wmade of the present conditions and the inherent
Lend capabilities which can be developed.

vhion deals with the following

az“/ow MOdL;ylﬂ«/h dating, where necessary bthe ewisting maps,
led dintensive zerialphoto-interpretation, followed

grouping of land use patterns with the updated socio-

the hasis for & development plan which can be used in
scugsions oy official meetings identifyving detailed
n work for some workcomponents,.

A, BUIRVEY ATD ASSED
4,17 Level of Intensit:
fa inventory 1 b
suitabilits i
The seni-detailod survey/invest:
activities -
i) checking 8
field checks,
ii) :
economtic information
iii) pr@w&rizw
SUTVEYE desi
P A

A separate comprehensive socio-sconomic survey is presently in progress of
the total vroject av

S (e
of lne Sa.
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iv) Pxovidi*s 3 ated figures of inputs and oubputs supported by
incentiv : ge Dlishment of costs and ye%ufﬂ For each
acﬁ1v1ty IS R Tor the whole complex of activities
together, using realistic standard inputs in quentities and cost
for budget ourposes,

Criterias for Land-use sultability

Land uge pultability will be based on the information collected during
field surveys and transierred onto the prepaved field mans, with
icular interest on (abandoned ) swidden areas suitable for setdled
&wiﬂﬂbWﬁ &M‘ﬁur“orlso mhvg wveyed land will be subdivided
into mapping units, each with ific homogeneous characteristics for
fubure land use, mainly based soil type and slopes.

4o2e1 Soils

The adopibed texture, stoniness, and depth of the soils have
a major influence on the land suitebility claseiflication and
selection of related crop groups. In plamning for improved
and sustained vield, o pinimum depth of 40 cm is the limit
set for arehle shori-tern seasonal crops (see for further
reference and codes Techunical Tote 37).

4,2.2 Slope

Tor lend-use, Dairly level of
t@nd to be located in low-laying areas
i depthe with heavier soil

od’ to cultivation and generally
generally are well drained, but
Gultiv&tion is more rest ricted, the soils tend to be ballow

and ercsion 1g more severe. e degree of slopes gets limits on

land use for amiusd ationg and even on land reclamgd
i stoniness etc.

for the project ares in assessing
e of land use nlnn,lﬁ as

for the :
sricultural ) development will

step towards




) UO?LS;} Slope in Suitability for symbol

1 12 Cyy C,y P owith I'T,

- E my g T : oy T

2 ) 12« 35 Cny P owith 1T,

3 -~ 50 Powith T,

4 5 AN

rosuhais mev 18 16 raguirenent of the Jarmers
j the cultivation syambols,

4.3 Present and Potential Lend Use

i S 0 8 Vb

In the inventory surveys in the field, the present lond
he recorded in gvabols and are ag ,ae,)ll OWE 2

- al Porest (111 Bvergreen, Lower lontane, Dry
Dipterocarp, and lixed o mc}u.mlb)
v - Planted Horest

tea iwnternlant =>f3./:f ow within T

P —  Pagture and / or Ziﬁ’(f‘ﬂ’”" 21 and

O
H

Orchards outside village area

o - 87 bandoned  cultivation
i ~ Lesi

Sy DS TIAN 81 36, land which has heen move
or 16*3 oa:rn't;i,noml"»‘r c,zzlilvm,od wi u} amnual crop for
BIE which appears lilely to
tirue to be used in this manner (% ku'Llh}\E?B no clear
digtinction can be made between it and swidden land).

- cultivation (rai  has been in use

Tor a number of years and has bsen treated with

conservation measures to safeguard 1ts permanent use,
but ig net used Yor irrigation.

Whed rice lend,
irvigated vice land,

% 0, = Coltivation - ith wmiaor Seoil and Weter Consgervation worlks reguived

O Cultivation on terraced Land
PT s Pasture

ey
P

T

rult tree, M Porest planted, M = Porest natural

mx:?_om%d gwidden cultivetion would still retain a non~forest chavact r
i.e the vegatlion consist of grasses Fdﬁlﬂ/ﬂ:l" shyubs, rather than trees, In
distinction to permenent rainfed c::ul*tj..vm;:Lcu‘r3. it is expected that agriocule
tural practices on swidden land will cease after a certain period, pendin
on population pressure.




Symbol

iy

/S

/s

i'tj.
B

C,2 5

P/

¢ /1

c. /N
2

o /u

oo

The Egt@ntial land use will be recorded as:

Description
Hatural forest, land to be kept as watershed protection
forest,

Land presently uncer swidden which should be replanted
with forest or fuel-wood trees,

Land presently under swidden, which is suitable for
the planting of Truit trees or perermial cash crops,

Land presently uwnder swidden, which can be suitable for
pasture,

Hote: Pasture development can hest be carried out in
conjunction with fruit trees or other perennial
cagh crops, after their establishment period,

Land presently under swidden, which can be used for
permanent cultivetion with limited soil and water
conservation requirenents

Land presently wnder swidden, which can be used for
permanent cultivation but needs to be intensively
protected against erosion.

Land presently under natural forest, but whenever gets
cleared, only suitable for the planting of fruit trees
amd/mr perernial cash crop trees and the growing
of grasses and legumes for livestock.

Land presently under natural forest, bubt when ever gets

cleared, sultable for permanent cultivation with
limited soil and wabter conservation reguirements,

Land presently under natural forest, but whenever gets
cleared, suitable for permanent cultivation, but
needs to be intensively pro%eoted/t%rr&c&d agtdngt
CroS1lon.,.

Land presently under nabtural forest, but whenever gets
cleared, suvitable for the establishment of a residen-
tial (village) area.

The present land use of a2 mapping unit and its suitability class (symbol)
will be recorded. This suitablity clase may not confirm with the present

o
o

land use, but an evaluation will be made of each specific land unit as to
ite possible improvement and ite projected suitability should such
improvements be carried out,

Local congtraints or requirements will be faken into consideration in
selecting the potential suiltability and land use,



e ?

L}

&

cedures afts

;x.-

Twe distinct
plan of the i, ol

e indicative land use

ittle or wno surplus, wased or wnintensively
cultivate, and

ii) wvillage surplus of land svailable for

.:)un

I boil cases, belore looking for alternative resources elswehers,
<,,“Lu{,1m' used lond would be morve intengively developed i.e. double

cropping, intercropm practices, vroper fertilisation, improved
crop varieties, combined with 11;1};1 oved gu alemen*tm*y/or permanant
i yhere-ever possible and other

Tigation and dra
> ditches,; contour bunds

congervation measures lil idgivgy ‘lllw‘”"*cf
and /01 intermnittent ter:
f;f‘a.mmrfs, cultivating oAy will be encouraged to
plant suech land wi th M‘@@/ by hely - them to obbain
planting material eto., ] 1’3.@1;3/0,1” refusing
titles to those areas,

t )

ersion of fovest land to bhe consid for other pur poses will
011 v be carried oulb, when Land is ol high agriculiturel cquality
and there are abundant forests etill 1left in the drainage area,

The procedur will be the Ffollowings-

the maps eto,
suitable

bring
made of land

; ags (long tern contacts) to be arran
;ropﬁﬁc%» of development and cooperatives are

proposed developments and changes sugges

; o upwwt“ the

date, specially

e Sty

3 gami-detailed development land-use plan will be drawn

lose comsultotion with the vil mycyn, supporited through
TSNt cgmmxs'i;«; ] nowing Ou:.xx:@ &"‘o@d areas Ior

& i woil type and

w,zm '. 21 neads wwd/ow Wi %hv@::‘ m’.l.L

[T




iv) wvillage development be set up to discuss the
proposed plan and to : » sugeested allocation of
agricultural ard tree/fruit crop lands. They will be involved
to the fullest extent posgible in the planning and executiung
developnent of their owa area, The reallocation of land where
necessary in accordance tith the seml-detailed land use 31&1, will
he lef the ville g them-selves, througn their comwmivitees
taken into account existing cultivators, size and/or needs of
families., Boundaries of the different land classes will be

demarcated on the ground, the same for forest, and village woodlots

TeSerVes .,

v) Dach land occupier will have to sign a written agreement to
cooperate to the fullest in the implementation of the plan as a
‘whole for the village area, and to participate in the necessary
work to he carried out, supported by government donations or
incentives on labour costs, The signed agreement will also he
a prevecuisite in obiaining other assistance from the project,
such as fertilizer, plants seeds and credit facilities

vi) After comservetion works has been implemented and vequired trees
have been planted to the satisfoction of the responsible
government official and committee r@preaenkaxiv&my land leage
pernits will be issued invidually (or collectively to the
village ) on presently illegally cleared forest areas,

Thig semi-detailed land-use plan meets ths rewuiremsnts for an integrated
subwatershed development approach, and is a follow-up on the indicabtive land
use plan, which was baged on village arecas only, without regard to drainage
and other common characteristiocs.

This survey intends to lead to the implementation of the plan on the ground
with particular intersst to land aliccmuimnﬁy proper uwtiliszation or management
of natural resources through soll and water conservation activities, supported
by selected village developnent eoumittoos  representing the cempunity of the
area (subwatershed).

Techricol alds:

4.5.1 HMaps and Aerial-Photographs

The present indicabtive land use maps, with a scale of 1:15,000
prepared from aesrial pholtogra (dry season 1976 ~ 1977) and
corresponding bopographical maps, with a contour imterval of

20 meters, were used which are covering the uploand area of
Mae Sa (332 sq kilometer), as a basis for more realistic surveys
and inventories,
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Subwatershed houndaries
fizstly drawn on the topo
the corresponding aerial-

one or more village areas were
maps and later transferred onto
together with the one square

Detailed photo-dinterpretation was :
patterns, together with possible tal development of aveble land,
reforestation and/or fruit 4 areas, sites for dams or weirs, for
irrigation development, hydro-electric plants locations for future

village settlements, roads and other infrasiructures recuirements,

Field meps were prepared of one selected subwatershed (scale 1:15,000),
whereby the one square kilometer grid-gystem from the topo/phoﬁmmmapg

together with the above information was projected upon.

One flight, by a small plane over the selected subwatershed area,
during which colour slides were taken, permitted updating from
exigting asrial-photos and limited inventory field wok. The slides
were supperimposed on the prepered field maps to come as clome as
possible to realistic field conditions.

ipment

One Landrover was reqguired
I

for the main transportation into
the area (subwatershed), b

wost of the surveys were done on ool
throvgh difficult terra The surveyor used & Qlinommeﬁerg

soil auger, compass and prepar fieldnaps, together with acrial
photographs in & special plastic holder and his field note-—hoolk.

4 fotal of two weeks Tull-time was spend within the area 750 ha to
survey the physical characteristics on the grouwnd and to comp&r@/check
% obtained through detailed photo-interpretaiion.

the informaiion
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Description of

5.1

i
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«) P

Geographical situation

The Huai iae Lansun

subuwatershed, within the
liae Sa Project ‘

s Disgtrict of the Chiang ilai
Province, is 2% iiad oity (see llap 5)w The

subwatershed hag
the same name, is
the ilae Ping Hiver,

rai) and its main stream, with
> Ba River, which runs into
‘ g phion of the lower rice fields, bhe

topography is steeyp (Slope avery 40 per cent ), with ech&awoq” ranging
from 800 m &l the junction Huai .l Langun stream and ilae Sa River, to
1,350 m at Doi Doen and Doi @ Dam located in the southern upper end of
the drainage The subwatershed hwu & near rectangular shape with
itg length being two times its width (4 = 2 Im).

Climate and vegetation
The climate is humid-tropical with peratures warying betwsen
1 i} v -

U oin the bey = of the sumper

in the subwatershed on the foot

3 the junction with the llae Sa
sation at Dan Hang is 3?340 ma. At higher
nerature very between 12.4°C in Jamwary to

; ".)O mm (drawm from isohyets and

1976 - 1980), The rainfall

the annual precipitation falling
see Tipure 2,section 5.5 )

he w

dry spell) uo
w? & vill

QagoG in the
(imrii) et Ban
the hilly = 3 just up 8
TLVET, .é’s:'\rc-zrm:e “*mu&l w gt
elevation 1,300 m the ne
2900 in April, an
isotherms {“ow
pattern is
during mid-—

, e
al, with ¢
ot T o o £
the end of

A relative cool period follows aiter the main rains, lasting wibil
early harch, followed by hot dry spell until the rains } real,

The subwatershed, is f o . HForth West, with its highest
elevations in the nOuoﬂmeui Gast Its location is parallel to
the prevailing storm-dirsction o r the monsoon period.

At the lower thlLHd&S the naturz“ vegetation on the moister sites
ig Lverpgreen Dipterocarp | waw Mixed Deciduous fTorest on
gomewhat drier sites. cudes abandoned cultivation is
coloniged by bamboo, whil lenge zhrubby tang

mupatorium odoratum and ohpar come int howev&r areas whiah
have had intensive cultivation for o long p@rwod are dominated by
Imperatea

v e
s

e
TOBEESs

indicates 30 per ¢

el

Only 77 ha or A“O rai ( 25 per cent) of natural f
fotal of 306 ha (1,213 rai), lies outside the I
of which ?; he i:aw:em (144 vai) are interplant:

tea.

oxmstg out of the
tional Jorest Reserve,
Ltivated with Miang

oo

1/ llae Sa Pro

ject recordings, Khun Pichar Vatanaprateen.

[




He

il

that 44 per cent of the

per cent, with an average slope
subwa ier shed is flat to rolling
per cent of “he ares 18 very sveep 50
avea with the steepest and shortest slopes
at the uab%hmlhmt part of the watershed,

catas
-lowa

fhout 9
wiop&)v

ol 35 per cemnt

The
ars much longer

-0t and spring water

less gteeper, bubt thsir lengths
inec delro%“long in which surface

Tocing

more de:
gathered,

The bottom part of wide—floored valley (upbo 600 m) iz U shaped and
stretches steeper up slope imvrﬂliov V~gloped valleys in which sgome

have water falls or widau the velley widens out, the botton ares
has been made int ce fields, and is the most densely
populated nart of had.

The metamorphic aly gneiss and schigtg: the ridge on the
Dast is lavgely lime stmneg he western side i gneiss. The most

comuorn soils on the hillsides are classified ag Reddish-brown Lateritic
soils, or Typic Paleustults which ave often fairly deep (upto 2 meter)a
Their texture varies from ﬁanay cl loam to clay loam, with a pH from
infiltration rate (2 constant of 26

5.5 to 6.2, The soi
c&pamlty? together with & veasonable

G

o

s
mm/houx) snd good wate

fertility 18 properly managed,

(v

The valley bottom especially iha ‘OW(TWC?@ congists mainly of
ave be eposited through surface run-—oflf

2

alluvial soile, which he Trom
higher elevations and is Ammtly under irrigated rice, as the main crop
to be growi.

in millimeters, together with
in Celsiuvd have been nyoj@ot@d

nd dieg illustrated in figure 1;
licatin, : the Tiret few hunderd m@ﬁ@rg
(QOQ up o /OO mebers | & o 3ro”wowdin 100 wmm per 100
meter: from 700 meter to 1 300 meter an averags jnvr;asc of
40w Tor each one hwider ﬂ metef ig observed.

mésrinun and minimun te
against COLT& pomdzwg eleva

&
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Relation between amnual 11, mascinmun,

bithiataibind perature and

1,700
1,500 N T
1,300
s ' %\ .
1,100
900 o

300 500 TO0 Q00 1,100 1, 3¢

Slevation in meters

mun hempsrature (averaze )
e minimun temperature (aversge)

—— painfall (@

Source: as 3a Projec
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s, lhun Pichart Welanaprateep
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The monthly recorded aver
(elevation 1 at
outgide the

] 0 figures at Ban Hax

Bualr Chan (eléfuuLD“ 1,300 x), b t located 3 Jm
rated in ,1@uv@ 2, showing

ite yearly dis 1ot different altitudes,

Mgure 2 clearly shows that geason startes in the middle of the

wonth of Tay and lasts $i11 the end of Qctober,

The highest rainfall is recorded in both stations during the months of

Loy and September. The month viay - June is also the time that

macinum soil disturbance is carried owb, in order to plant the required

crops, causing the highest recordings on =oil loss {section 9.3).

Rainfall intensity data fov short storms are important for planning

s0il and wabter conservation aCL!WWLqu and to measure erosion rwtmua This

date has been collected since 1 - Khrai (height 1,050 m) located

e ode
by

in the middle of the ilae Ba Prolﬂcu area ﬂ Iy away from Bmu Hang on the same
lateritic soils and averaze slopes.

gtorms with an intensity greater than 12,5 mm per 30 minutes have been
a S

ed and recovded, as these storms can be considered evosive in tropical
vtes (Hudson 1971). Results from these erosion plots confirm this

metLono Thisg data indicate that Pong Khrai had 191 mm of erosive rain

3“ 07 which represents 16 per cent of the total for the yvear (19?60 i Y e
ng the months oI tay 197 0 hly reinfall was

IO, 24 ner cent of the wmor
1/30 minutes). During 19

1t of the total year (1
o

3
Y
}

erosive (grester 1
“f@”LV@ yaiw was oﬁly'ﬁ
Lk inte 3!

"U

80 the percentaze of
th 232 mn) with the :
20 minutes Intensity 2@@6“@1?”& have
W V“evatlon) There aj to be an
rogive vain storms is ulqm' iowmm]ﬁ

ilas S watershed than in the lower aveas
his subwatershed,

ot

W orecording suiveys carried out during the last
zive an annual discharge of 21 liter per second
vai lae Langum. This water is priw v released
in forested area, alter having been diverted over

» areas in the valley bobtom for irrvigation.

from spyi
some 1 ow-]

The maiy wmial tributaries each with its minimum
digcharge are marked on map Ho. 3 and its recording data compiled

belows
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Ho macdmun flow digcharges have been measured during the period

oi plamming, bul looal observaticns from imhabitants revesled that
Tuctuntions between high and mediuvn discharges is increasing over

the lagt ten years combined with periodic flooding of valuable

arabl fl@lﬂmﬂ quYayimg roads an idge, mainly dus to defovestation.
Also du@ to deforestation, various pereamnial hill-streams have

already 0&1@& Up decreaging the reliability on irrigation and

drinking wate
veneral ruwne-odl 1s low, compared with the run—-off plote
> Khrai for ﬂLe@r@d W1d151 area ing 2 pwr cent
fall. A e O ron-0fT at Pong

u,

arvual raint
one davis rain was

sred swidden aves with

ried between 2,6 om/hy
4 om/br as initial rate on

Infiltration rates measured
similar soll t o pe, at Ix
aiter three hours on wet soil,
locations with a 30 per cent slope.

Social and Deononic Status

o
bl

ﬂlVl@v& in two di ‘Breint

slopes within the Hational
srin part of the drainage area
’ age (}lw* ol Kok ) established in
populatian of about 220, The lower slopes, btogethe
{ields are occuvied by Thais. The 1nw% ones ares
tring of villages on the eastern side of the valley

'ooa+i0m0 and eth
uwcmt P}uﬁrve (1

with all *h@
mainly 1ivi




rainage area, which are from
Ban Tung, Ban Dong, Dong ol and
same Mub ban, ‘ubh@f reference wil

.
L

th to south Dan Hang, n Luang,
Dong Hai. As they uvlou o :

be made to this Cviilag gl Bai d@UJ/DOﬁ Village. The total

population is p?wgwmtlv‘égtima"@d at " fihile the average population

Lty of the subwatershed is 1 person ver ha or 6.2% rai over the entire

3 it would give a density ; Derson of cultivated ares of 0.5 ha or 3.75

ral. The soclo~gconomic surve 31, which is still in progress, would

show a much greater pressure on eristing resources in the most populous

lowlands,

1

Hearly all inhabitants within the area are ﬁiyaotly concerned with
agriculture, Th & i% the resource hase the watershed, with the cultivatbtion
ol riece, corn,peanuts, sweet potatoes ons and other vegetables., Iogtly
al] Culﬁlvabioa practices, especially on the sgheepsy slopes, are carried oul
1&uo with simple tools, Animal power in the form ol hUJL vloes, is used for
land Ux@p%Ymblﬁﬂ? before the planting of rice on the irrigated

The CO&DTCheﬂu7Vb socio-economic survey will reveal many

on present a 1 uval otlex related practices and condition in
for each village. resently & suamary can be given on land use, based
on NReVIious surveys ( S74 and 1550 the chb one did not prove to be very
veeinl, as figures were g on Huban only and not on esach

individual viliage) and own observations during Tield trips heings

¥

leo) village, with
over 16 houses giving an
to one home, There is no
ite stesp topography and la :
'*@d ar@a for shifting CUlbleulOu is

due to this 80 per cent of the
':1T fields outgide the subwatershed,

are obll

" the Tields ars a distance of five hours wall away frow
home, A spring, up slope soubth of the seltlement provides the
village with drinking which ig piped and distributed
to several locations the getbtlement. A Seven-Day

Adventist

and he d rix zkum S ing u@l f cc‘ Through H.il
+h T%o;cuy in 19{2 present deforestation going
on 1 within the for .>L$1N.uUmLL s and

I ]
supplement the spring with cn7ﬁn1 shable water, a short life
of reliable drinling water iS expe




In general the clearing of nebural forest slopes should be stopped albtogether,
if the village likes to keep its existence. The present areas cleared For
swidden should be used more intensively, whereby soil depth and slope should
form the criteriy for ites use, lost of the area presently umder annual
cultivation should be put under perennial tree crops, as hag heen successfully
demonstrated by the Hill Agriculture and larketing Project (HAIFP)., Slopes
exceeding 50 per cent. should be put wnder protective forest cover, with the
areas near the village planted with fuel-wood trees to provide the necessary
wood for cooking.

The village has one school with two teachers, of whom one is a native

to the village, with classes going fto four years of schooling. The village is
connected by only ong road into the valley bobtom, past Ban Dong/Hang, which
links up with the main raaﬁ.SamoengﬁXae Rim, The total length is 5 lm and its
condition is fair o very poor, pending on the season of the year. Horses

are kept for transportation of supplies. Two people are in possession of a
Piclk-Up car to provide local transport on priveite basis., The women are
involved in embroidery and are mainly responsible Tor the planting, weeding and
harvesting of crops next fto the daily household activities, Ther are having
more difficulties by integrating themselves with the Thai custon and language,
due to the less contact they have with the people lower down in the

valley.

]

M agricultural exbension officer of the HAUP Project pays regular wvisits
to a local Tield office within the village with a small demonstration area,
onn which various crops and frulit trees are grown,

Ban Dong/ﬁon@: the 520 people living in Ban Dong/Hang are all Thal nationals
and occupy the mein valley orsa with the irrigable rice fields and utilize
the swidden areas located on tha hillgide slopes outbside the NIR for semi-
permenent rain~fed cropland, and the swidden arses within the 'R for internal
shifting cultivation practices. (see section 6.2)

The group of villages has a temple, but no school; the children are
wallking daily, some for a few kilometres, 4o Pong Yaeng Nai to atbend to
gchool. Wo drinking water scheme exist in the villages, apart from 2 few
deep wellg water is collected from irrigation canals and streams further
upslope.

Tn the subwatershed of Huai lfae Langun no electricity is introduced yet. The
vwhole drainage area falls wnder the adminisbrative Govermment system of one
tuban, mder the chairmanship of a Phuyal Ban {village laa&er)ﬁ which could
give it an excellent opportunity to share the common problems and to identily
tand use needs and to discuss village and/or other develovments on &
watershed basis, in accordance with the wishes of the people and the semi-
detailed plan based on physical characteristics and limitations of the

ALEB.



The farmers are not very s
the next 3 to 5 years. The sme
cropland, relies much :

;A) Lnuxr own proposed land use plan in

‘ K egpecially located on rain-Ffed
end does not possess long range plans.
can be interpreted in such a way thatb
although more iz ‘ﬂ%iv& use of the lands *5  intended by . reducing the
fallow period, ‘fﬁ? cre QS requiring less labour inputs. Their

the production of upland rice to mest

more imtensive methods or by extensive ones

by in@r@amlﬂ@ yh arcg aﬁvmlva“u

Host of the formers within the subwotershed ares are interested in
couservation work to be applied on their claimed lznd, but lack the support.

o precise informotion on surual income per family can be given at +this
&tageg but generally the following may be quoted for a family with 5 person.
A Tamily of 5 hes been baken as the average for people residing in the
one Tamily, bubt the actual the nunber should be higher by one or even two

g
persons, asg they are working outside the family and subwatershed, and are
forwarding their enoni ‘

Total average somanl incons i O Bobht per fomily; the lowest is
800 and the highest { farm income" average only ﬁ 3,000
per family or on nal income. The majority of
income (62 per W oHourcss e.g, hired labour, growing of
opiwn outmid@ the d waspvecified work. The average work/labcur
force 2.2 persons T owiil earn per day an average of

15 per p@w“or hy

utput” by private farmers on
nd, 1961, Su Ki Kang.

Land Use

The basgis for o rotion % he information on
locations ond eress of ‘“md nse d.  Alx wnotowraph“wint@rpretaﬁion,
followed by exbensive fisld ““1p , provided the essential data for Hap 1 of

)
i

the subwatershed, and

Areas of land use have :
aerial photographs, topograpni ﬂup
a Tield map with a soca ’zlf 000,




1.

i
[

Present Land

o

e Categories in the HEEL/Bam Hang Subwatershed

Outpside the Hational Forest Regerve I

In ha

In 7»

Trrigated Rice Plelds

Swidden

Miang tea under natural forest
Forest

Fruit trees

62
77
23

Residential area R 13 31 1.7
Sub-Total 333 2081 445

Tnside the National TPorest Reserve (IFR)
Swidden 3 174 1087 23,71

Pruit trees
Porest

Lesidential area

Sub-Total

Total

25
1463
1¢

0.5
31

O
®
L=

259

555

o
e
fep

o7

Lt

100




The land use analys

is indicates over 4% per cent of the total area
congists oi smiteep swidden, of which half is located within the Wational
Forest Reserve (IR ), together with the Heo village (Pha Mok Kok), which
has a population of over 220 psople., This swidden area ig claimed and
uwbilized, for about 20 per cent by Thai villagers residing in the bottowm
valley (Ban H&ﬂ@/ﬁ&n Dong ), who are carrying out internal shifting
cultivation, .whereby areas of active cultivation are rotabed with areas
under fallow, within & selected Dblocl: of land, Additional clearing of
natural forest conmtinves on an increasing yearly scale (presently a

minimum of 3 ha or 20 rai), The excuse of fires to burn regrowth or weeds,
which accidentally get out of control, gives the farmers more reason to
anmviex forest area to their existi =11 (see also section 6.2 on woo of

o

WL
swidden land ). The Hleo farmers of Pha Mok Kok are limited in their annual
cultivation area, which is resitricted to steeper, rocky slopes often with
ghallow soil depbhs,

The UNDP Project for Highland Agriculture Marketing and Production (HANP) is
successiully establishing trial plots, particularly of coffee, to utilinze
those steep slopes to the optimum with tree crops, for which they should be
used., It is important to note that the forest is also used for graszing.

tiost of the 177 ha (1,106 rai) of s idden, outside the FR, can be classified
ag seml-permanent rain-fed cultivation, and most would probably become
permanent 1f the farmers could maintain the fertility of the soil and have
it protected with conservation measures, those activities are mainly depen—
dent on the legal usehold title of the land of the ocoupier. The Thaiz are
sedentary, and are traditionally irrigated rice cultivators, bub increased
pressure of population is inducing them to move up the hillsides fo grow
crops on rain-fed land, On the upland area rice is the principal crop, butb
the main one may instead be a cash crop of ground wits, taro, sweelt potatoes
or cabbages, v orice is planted as an upland crop almost invariable only
one crop per year is grown, bulb with other crops two harvesis per season are
Irequently obtained. Just over halfl of this upland area (96 ha or 600 rai)
outside the NFR, has already been protected with various types of engineering
conservation measures, under supervisioa of the liae Sa Project staff, A
total of nearly 3 ha, near or below wmounvain springs, has been developed

by various fammers into hill agricultural systems with irrvigation practices
on berraces, consisiting of simple diversion weirs and excavated drains or
bamboo--pipes, and are cultivating veluable cash crops and fruit itreess, On
some locations within the NFH where waler is diverted, the irvigate

fields have no conservation measures applied and are oBusing extensive

e ogion (see section 6.3).

One sizteenth of the subwatershed area (62 ha or 308 rai) is covered with
irrigated rice fields, located mainly in the bottom of the valley, 10 ha or
100 vai of this is presently uwnder near fll irrvigation, by having up-siream

rapids “fapped and diverted to emisting irvigetion canals.

L
L
e
“
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A total of 13 rai has been planted with fruit trees of which one

thlrd within the ¥ Thirty seven per cent of the total subwatershed ares
is #4ill undex a \ovcu% cover, which in quite a few places has been

logged for buildi

!

and. fuelwood nmaterial .,

An avea of 23 ha (144 rei), spread over two different locations is under

¢

miang ten production, which growths uwnder natural forest cover and provides

an excellent protection of ¢ cover out of a conservation point of view.
As swidden are?s are increasing, “b/o“ near the edges of this naitural Torest,
a decrease in the miang GRlTlV&tLOu is erpected, especially as demand for
this product is diminishing.

Past Work in the subwatershed

Seven years of work in the ilae 3a Projsclt Avea hasg contributed to about
600 rai (100 ha) of ocultivation on swidden land, which has been protected
with conservation structures. Two hill-irrigation systems have heen improved
under the guidance of the project stall; the establishment of a nursery
plamtation located just over the southern edge of the subwatershed and
yearly %ul Ldoger-maintenance of the only voad in end oul of the drainage
asin. Several bundred fruit trees heve been distrituwlied to various farmers,
and a few locations on the west-facing elopes have been replanted with forest
trees. ALl this work has been ilmplemented on an ad-hoe basis, where sach
section within the preoject planned and uwader took its own activity without
concern to an overall 6eve70pm@wm plan or land use policy. This piece-meal
appracch has lead to o & setween the local people in accepbing
gevieral over-all land use 1 and excecution. The heavy subsidies
in the form of labour and Ikind contributions have certainly provided some
formers with ad 3, the rest of the
oommunity'iw fl b5 m&%uyal 3Gouropu? ag still too many
*&an“s @t reserve or forest areag, creating an
& land use situation. The activities of the
Kolh village are concentrated only in establishing
p@r@mmi&L cash crops /L;ﬂw”? ilike coffee, which are performing very
A”lg but very limited attention is given to the treatment of soil and
selection of areas to be planted or treated, when it comes to soil
conservation and land use planning. A8 most of these villagers are having
their agriculiural Tields outside the watershed, special attention is
therefore requirved on the presevvation of the shteep slopes under cultivation,
where e.g. orchard terraces should be introduced during the establishment
period, followed by plomting of the recommended fruitf trpﬂm/oraps interplanted
by annual cash orops.  Jo dreatment risting annual cultivation is
C&“Mied out to prescyve the soil and avoid erosion.

;




Growth Rates and Wo Management

P

ration increase of 2.2 per oemﬁ/yr)
4 land use situation is showun
] Ly no management
'cﬂumlpmmhmumjﬁw@mm?
forest L@a& ig @&mihiahimg Lor tion, fuelwood and building
material production eto, 16 at rate of use and without management,
the forest land is lik@ly to disepesr over the next 20 years, Land use
progressively changes o bo swidden to wasteland., The total of
swidden areas will incrense ri up into 1990, during which more
conservation f cming practices will be adopted by more farmers
to preserve th ining s8oi As the waste land areas will increase due
to erogion on Lacncx cleared slopes, more damage will occur on areas
treated with enginecring structures ing o collapse of the systen,
as the work is implemsnted on 1adlv1nu@l farn basis without much concern
to maintenance and common water-disposal areas.

;o tho mgyb

ol l@ltl@ &

oulbiv

A8 destruction of forest cover goes an, less regular water from springs

will be released; and direct run-off will increase; ercessive Tloods will
deposit silt on irvigated sreas and distrubution canals in the valley bottom,
thereby decreasing sharply the Tields fovr irrigation practices by the year
1,295 ow 2,000, results will be obviougi- "ashandoning of land and

migration to new areas oulside The subwatershed?,

The situation ia sone will be far more sgeriouvs, in
particular the village of ok XKol, as no legal owner-ship of IWﬂd
ersists on any of the stesp slopes presently under cultivation to justify
input in conservation iy

e

o

The follo or their prediction are make:d.-

=8 1ot increase

he pame rate as human population

(a,z
011 an
ulWﬁl

&g

uper the demand fTor fuslwood,
- and new swidden areas,
2.2 per Gent/yr

frow forest areas mainly to compensate

los due to erosion experienced of previous
Thm“ 14 be particulary noticed by many

between the year 1,500 and 1,995,
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Resource lanagement Problems

shig section the major
priefly presented, bedir

problems of the subwatershed

Deloregtation and Forest Mres

HMany hectares of presen

s

swidden arveas were firstly covered by good
wtands of ﬁatu?“l Torest, providing soil protection and stimulating
regular discnarges of rainfall. Desbruction of thmﬁ Torest cover
followed by %uf”im wractices, specially on steep slopes are causi
removal of soil mﬂd rapid run-of ' in othcr Words 10%%
of natural resources so valuable to our pecple for generations to
COma ,

«',

As ro villa@~ 1 this subwa
allocated, ewvervhody is 1

tershed has its own forest area officially
: forest ag a common ground Tor
fvelwood, wupnly of )“leiﬂ 1, hunting, grasiig of livestock
and a collection place for various exotic plants. The results arve
gpecially noticeable in the locations near the villages, all possible
fuel wood and buWIuLn material has heen removed, leaving behind areas
overgrown by | grasses and shuwub,

The most critical sector of wabershed management, and also the most
damaged is the forst cover, it covers only 37 per cent of the total
area and its importance is not only in its values and contributions to
the economy and well Dbeing of the rural population, bubt it is also
essential for the ecological balence, the water regime, the prevention
of flocds, wabter srosion dnﬂ ~CdiM&ﬂY&ﬁiQn and for the mainvenance of
sugstained yields on the cultivation lands helow.

.1

be cleared within the subwatershed

Ho additional Torest can nnd should
able ovops with sustained yields has

as all capable land to produce ara
already been cultivated or destr

Ho forest manegenent ewlsts, 7 community control on fire to
safeguard this veluable nabural resourcs.

Swidd

Ym&rly-vf TETwa Q hectares ax
annual

regard t m10§@

2 broken up and partly uwbiliged Tor

inal forest cover is destroyed, without
ey ownership. MHost of the areas within
the PR are oo :Le@p for this E nd of practice and should be

ept wnder proteciive cover of trees to safeguard natural resources

and avoid rapid  run — off  and soil loss. IUven some of the fields
outside fthe TR should be put back to a near orviginal cover in the

form of fruit trees or persnnial tree crops, intermixed with

eragses and legumes, to provide mawimum ground cover and to

minimize the loss of income of the occupier or farmer.

e




Hearly 1,600 vai of uplond cultivabion is formed without any conservation
measures applied, specially  within the I
of valuable Lopmoll Wl

i, resulting in massive erogion

=d lower down or finishes up

in gtreambeds cousing siltation and flood preblems fubther down streams.
To aggravate the ervosion problens, oulbivation techniques are carried

out in the form of monoculture, no use of Tertilizers or compost, and
straight up and down croppi TOW CITODE. o cover crop ov
interplanting is done on any of the abandoned areas to restore its

goil Tertility and protection. Fortunatel
with gimple tools, limiting its wo
most the btime stumps of trees are le %he ground holding the soil
together, accept when the ares hag been @Lear@& by the leo people of

Tha ok Kok who prefer clenr cultivation. Initial clearing of hig trees
which were felled straight down the =lope, getting only partly burned,

are causing accelerated @ro@iOT in the form of deep rills and gullies.

Yot areas cleared Tor swidden are having a rectangular shape, whereby

it longest length is ounnid allel with the slops, encouraging
overlandflow to concen streanilow, resulting in increased soil
losges (rill evosion). Annual ning is destroyiig il organisme and
structurs causing accelerated crosion., Observations during the field
surveys supporvted by “orzal colonr-glides showed that 4/5 of the

swidden arvea outside the I 2] v cultivation (semi-permanent),
heing 14e ha., together MILV L % of the area within the IFR;

malking it a total of near 220 (1,250 rai) or 60 per cent of

recorded swidden, This total a ig gubject to water erosion as it 18
located on steep hill sides whi have been formerly coverad by forest
ith the i crease 11 population 1 the pressure on the land, they are

1’1ow constantly kept undeyr cultivation, of which nearly half without any

11%1&’“* measures i1 soil uOm“@”Vx" ot of these are

on fairly gteep to very steep slopes wuld not have be

cultivated at all. Up till now abo . (600 rai) has been

protected wider supervision of : ﬁr@g@ut ataft, Over B8O per cent

of the people living in Pha Mok their swidden areas

oukeide the watershed area (see Scotion

ig deno

» the soil is worked by hand
10 cm or less, and

,}

-

G.% Hill Trrigation

Several farmers have selected
springs 10 ovder Lo use the
These are located on

near /Qg@lww rapids or mountain
off water for irrigelbion pracitices.

r steep hill lands clesred from
fo?emhv 3t of them with 0T, quite a distance from theix
residential Limiti the accessibility to the land and
gupervision X i

cO1Ng i%rig tion oractices. lun-off ig trapped
ﬂiwive divgr@iﬁy weirs and divert the water
8L she arsas concerned. Defore any
Was g1V@u by the PTOJ&QL7 thu water was spread outb
& wncontrollable over the natural slopes wildly and

bra]lub e over the natural slopes without any distribution
“%em, neither a collection or drainage ditch at the hottom of the
field, to divert ac

w0 TT back to it orginal course.




o terresces, like the ounes used for rice production under irrig&iﬁmﬁ w&r@
congtructed, The results were gtill are Wi%as%rmuﬁ? showing bad signs
of sheet and rill eYOmlon, where valuable > 801l is washed away. Oﬂiy
oin & few locations ject coul @omv1ne@ some Lfarmers to accept the
required soll ond we measures to avoid further lossss and
introduce hetter digtril ! Fo direct control can be
grecercised on a sudden discharge, resulbing in overtopping

of primitive svrply canals 1 devastating damage +to natural
resources bslow,

6o Rune-o

As the subwatershed is steep in slope and ig locabed in the main pass of
prevailing storms (see Section 3w33? a. short overlandflow can be
expected, which very quickly will develop into streamilows accelerabing
run~-off, which on partly can be use irrigation water to the valley
bottom, whers 60 La of paddy-iields are waiting to be irrigated. The
cuick rumn Fois not only ceus s shartage of available irvrigation
water, but floodings to lower laying arveas, voad
oroblems, orop and communication

causing periodic
and bridge,

ulting dra
lossges. The lower layving
gso much giltd, their drai
the surrouwndiy

c areas in the valley bottom are collecting yearly
e coanls are rumiing higher than some

elda,.

During the dry sesson (ﬂ ctober-ilid Hay) only a maxiwmam of up to 13 ha

{S? rai) can h@ L drrigation, by travping run-off from
repids and divertiug ting drrigation syetens,
Uncontrollad fovest ole&fing T hillsides and particular the forest

cover near devresgions and sty aggravating and accelevating

W
AL O characteristics.

e
0.5

i > most valuable land resources., They are alwmost

B ely used for the production of rice followed by cash @r@pga

Consequently Mmore th@wtiom has been paid to thelr wmansgement and
to increases reir yields. | 7 Little thoughts has been
given to thaﬁ uhosa Tands, being a part of the subwatershed,
are highly i : G 1 the conditions prevailing
in the upr 1A5E basina Th@ crop losses resulting
from fLooaﬁg 1mcahaulmw . water gl ages may often off-set the
increased vi achieved by hether mane ent and improved practices
oin the adjacent non-aflected ﬂraau@ T % if deftailed investizations
are made, it will be evident - e between plawnted and

harvested ares will, often and the total production of

the lowlands may actually dakyﬁw won/ycmr in the subwatershed, which
ig subject to erosion.




Infra~structure

watbershed conne
1n the valley is 11
2 secondary v to markets at U 108
Sa loeng amd‘w*g"“ partly graveled, hut wost of it
75 per cent ) is constructed from 1}@ J subsoil material, making it

Only one roa
and which Qw'

(’.}

a0es,

rather slivpery and impossible to dpive during the rainy season, Some places

are too narrow, steep and slippery making it difficult +o use or

Picl-Ups, the wmost common transport facility. The width of the

road varies from 4 io 2% meter, with ite narrowest sections located

in the upper parts of the watershed, where it ends (Pha ok Kok village ).

Ingufficient drainage, mainly CFO%Sde&in&g@? ig cauging frequent was-

outs of road surface, making driving exivemely difficult and dangerous,
Ban Hang to Por Nai is subject to yearly

dinary

Ry o
reaay

The connection road I
flooding, being the daily road for school - going children.

Humean Resources

The physical development activities to improve the economic situation

conn become effective only if human recourses are developed gimultensously.
Physical development will often depend on fthe socio-economic situation in
the subwatershed, and decisions on possible alternative improvements will
have to be made @Omaréiné to human resources, the abilities and the
special wishes ol the village communities.

Pregently o soclo-economic survey is in progress, collecting information
on v11lcgem within the subwatershed snd the lse Sa watershed ag whole,
It is hoped to have a sepavated o ir&ot made fmr thisg drainages basin

and to have it attached to this

restbricted information, specially problems related
red to come ag cloze as possible to the realily,

Tor the time being
to landuge, are quo
beings

céw

L consigts of two ethnic groups
are occupying the bottom valley and
unper parts of the subwatershed.

ity within €

lieo and Thai), the Thai
the white Meo (Hmong) th

The comm

The total present population of 740 inhabitants, which would
require a minimum need ¢ gubsistance rice production 1 rai
per head of irrigated land or 2 rai per head of vain—fed land,
and 1 rei per head for coash crop (a5 quoted in the indicative
land--use plan of the lae Sa project area can pregently feed
itself from the arable 1'~u<‘= available om,.ax.de the IR, but

is experiencing a debevL i1 the area requirved for cash crops,
as is illustrated in Table 2.

&2
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Table 1,

RNeference

A

o

D

Avail

F

[ S N S "
mection 5.7

Section 6.2

able

shortaze on the rainfed land, but by

val available its piving a

surplus on cash crop land of 181, but
the 200 rai available for T40 people
is giving a deficit of 359 rai on total

available cash erop land.
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Congiderd
subwate
other words

meet the min
watershed, i
againgt the 3!
population ”rﬁubb of &qg
pregsure an exisbing lav
ig available. The ultin

o arable land presently used within the
' %O rai (4 ha) can be found., In
L ool cultivation is suificient to
“s;ﬂ@‘tﬁﬁ i(»l" each imhobitant wiigﬁnxxuﬁl
population is experienced, bub
: tural regources, An anmual present
L3 nrﬂ&xomedy which would require a heavier
O more w&lpl&w of land for cultivation
ces to cope with this situation
ig to increase the effsct on f laaning; oropn intensification
and crop diversificotion or mig to areas outside the sub-
problems somewhere else pobin,

i

=
watershed., The last ons would creat ¥t
; the same mistakes, uwnless selected areas are allocated

repeating
for them uwnder a controlled land use policy and plan. Possible
activities to acoomplish crop iﬁ%@n“Lll;wtiﬁm and diversiiication

g plwu for the area
mo“oculhuvcy where gupsistance
rice production is the main sctivity to be carried ﬂuh by the
availlable labour force, accoube zhoriages are exper ﬁ@@d uuring
planting and h&eruL1ﬁ° times and lhbour gurplusses GESON,
Farm activitiss on tbv Lowla&l 5, when it comes bto ivrigated rice-
culture are com as the contrast can be seen on the
uplﬁnc/ ain-fed areas are more on an individual basis,
Swiddeners can bhe class ag nomadic agriculturists who live a
ploneer style of 1life and do not want to lose Their independence,
this applies in particular to dthe inhabitants of FPha lok Mok village,
which is ﬁcupie&‘by‘ﬁeo (fmong ). Although all the wvillagers fall
under the same Muban for local CGovernment edministration, under
the oh&‘?mam$nlw of one Phuyei Ban (village leader) o limited
respect feeli of the inhabitar towords him can be noticed o
observ m@h¢m¢ a social cated system with reference to
watershe Sometimes decisions are taken by
the Fhuy tiong or direct invelvement of the
: srwards clashes with their wishes

will be discussed in the
concerned (Section 8). ﬁmsﬁ

-4

.i

ud @c

varticipation or cooperation of villagers towards
*erowl&ura levelopment schemes is noticeable within the drainage
ares. Two rich absentee Tholders, residing outside the subwaters
shed bought propeviie: within the subwatershed ares, slinminating
good arable lend from present land users or farmers, DSven if an
intesrated land use policy ewists, which is very doubtful, the commu-~
nity and its dra 1waxs area are threatened by outside invaders

Mae Sa lai villas ers) as can be observed on the western-facing slopes
on top of the s bw&iﬁf sl where soabiered areas of active swidden
are dégtroin“‘ ptective forest cover necessary to stabilisze
the steep slopes.

o sig

o T g
(IR R




o

Although there is gufficient run-—olf
no drinking water le‘ywbuilon syw‘
pomilation. ilone of the L ainflows has sufficient discharge to
develop a hydro-electric aystem, “WL rough the topography would lend 11» 1 f
to such an wndertalking. Uhen more control can be swercised on deforestation
probably enouzh constant discharge can be maintained 4o make such an
wndertaking a juet-Tied propositioi. Nh most Likely place for a hydro-
electric installation would be in the i ng Chang 400 meters upstream

the various springs and rapids,
vists for TO per cent of its

from its junction with Huai tiae La@gun» 1 within the subwater-
shed, Ilany of the farmers do not have fL101cmL financial incoms or the
legal ownership of land they ocococupy, or i “ny to carry oubt or introduce the
required congervation measures to protect the land from further destruction

e
of erosion.

sion service sxigsts to advise all the farmers
v6 within Phe Nok Kolo which is mainly
ennial cash cropg, like coffee, which

o effective agriculiwral exten
on crop menagement practices, ez
concentrated and oriented on pey
pre giving promising results,

"

Con@@rv&%iom mansur 8 al?sa&y adopted by some of the farmers were heavily
- congtruction labour for 50 per cent ox 5
m rainfed area.

in (original ) forest areas are

are 1ivimg oxL from natural and national resources,
to the swiddeners,

malce )%ﬁéwuoprc
The inmt costs
extremely low, as
this applies in

*' o
et
fexd

L7 the landoccupies or user can galn Ifram any projaot/@overmm@nt input,

he will cooperate, in other words ii the farmer's economy and social
conditions are improved, they will coopervabe in the planned activities and
in the purpose oi the Project.

5.3 Epecific Development Congtraints

o~

The following arve specific develome

2ints ¢

44,5 ver cont) the watershed is claimed to be in
: ownership, even in some location in the Wil
v ddffioulte. .
he present population is ”ﬂhg with a birth rote of 2.2, living in
o subwatershed which hag an average slope 5 per cent,
lolelerd - 50 per cent ol the total area I viculture of
whic 53 per cent is classified ag being suitable for
guch d@v&iopmemté
~  The population consiste of two ethnic groups, having different
CUBTOms, rcLLbLOub convichtiong and contrasting land use
vetems, of which one occupies the steep hillside slopes
without any legal land-right, hampering stability and
gecurity towards privote initiative,

of 3
agx

.
8y

‘Un

¥




ooty

are regarded by the
for agriculture,

WOo “t./(‘h 1T CoRL /:33 ant collection
building supplies, wi thowt @ digtrict or village
direct ccntrol or ,mp@. vigion, resulting in an
cie»f“ﬁnmon.\ o of natural at resource, causing
eoil erosion and fy at lower loying a,reaso
Ho common no.;:acv azd coordinating agency dealing
i vhed land use mning aad devbj,q% 7
tion. par ul(“ regpect bHeltwesn
Mc Vl‘l ers to the ‘dﬂli}flim trative system
is nobicable within the subwat an overall
developnent approach.

gration into the subwabtershed {rom outsiders (s b;’:;a-az‘.x:te-e land--
solders end Hoo from llae Sa liai) by "u&klmgj wp largs azricultural
'@M reducing the land available ,{’m“ "L"o: mxm people
by pressing more wp 1:(1 '{;he 1’1“183 ""m:l ring in
vroposed development p
Fo coorvdinated integrated jmmlopmam &,,XTOﬂ“TL"“’M ne
Government depariments or agencies, nor within
'mrojwc"“i;, is carvied out in this subwatershed; mlCl'thQ“f‘ in the
jae Sa project ares as a whole,
”b limited ares available For cultivation is foveing 4 1
land (ste ‘s) wi'bhou"a concern to its

people as a commen
graging of 1 ;i;xf@s&‘%;mmkg ot
ot to

place

i
T

areas, th

u

! 1:1. Ltv (i m,onm ‘orest Heserve ),
The main <3ozz;‘3tr&im : wetion in 't}‘w,s ares is projected

overnopulation c:ou;plezzd with severe fTorest destruct ulow '\"“ollow@d
by shifting cultbi H—“wic){ (m umcu) on &1 which is

Tollowed 2108t on 0f 11 flood dax ?30"6:'&':01:1
and. on the lower lood s

o aveilao "Ulllw‘ Oi" mon , ; g s i
"“I’ogec“) o : ¥ rter the plan
hag been w*:@@@“‘ :
.;TO OTREal Bl
or handle the

frasie--work.,

mubmn? which can cope with
ion work in a well coordinated
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gpification and Analyeis of Criticsl Lar 'se Areag
Criteria for ITdeniilication Critical Areas

Slope amd 5 ¥ monsid@r%i the two mos

Lmportant 1 on of critical land use areas
(Hudson 19 While m : Ticated schemes have been suggested for

land use on a
sbles, none are particularly
cowntry with intensive

the claz 8'”
combinatior

suited for
1k

agrioultu investigations in tropical
climat per cent iz not suited

ultivation or grasing), and should
prefera&"

for >
have permanent pxmtmcb““' £ wveg
(Hudseon 1971, Oren 1971, Shew

within the plammed ““ﬂ»W&ub‘
steeper than 35 per cent &

te forest cover

%73? J&@ on 1980). Field observations
shed of Huai Mae Langun confirm that land

b ewxiu,au from anmual cropping and be used
for fruit ﬁr@@&/@f@p internixed with improved grasses and legumes for
graning purposes o wa for fuel (u@b map of critical arsas No, 4)
Soil stability on different land use types is anobher important

cribteria in th& identilication of critical arveas., In the Hae Sa
watershed 11 has on shovn that shifiing culbivation practices
{swidden) have the highest vate of soil loss (18 tommes/ha/yr on 30 per
CENTE ,¢Op@>? and : 1 use type which appears to exzceed a
"tolerable’ soil : ¢ massive soil loss caused by
improper road contruciion abed to be Qﬁﬁﬁmmmur/km/vr) Although
other schemes For identii wstable areas susceptible to erosion could
be used, slope and soll ity will be used for the subwatershed of
Huai Mae Langun, It as assumed that land steeper than 35 per cent under
annual ocultivation are the "Critical areas of the wabtershed,

Tdentification of Critical Areas

cent comprises of A8 ha (300 rai) or

Cn overlay acnalysis of the topographical
very steep land is presently in

souwthern upper perts of the subwatershed,
of Pha Nok k@k village. Hanegement of the
srotection of this land towords forest, and
cult xra* USeH . Sw1dd@n areas with a slope
between 35 and 50 per ceat, presently occupying 60 ha (437 rai) or

8.3 per cent of the watevshed, of which 25 ha are outside the NFR, is

too gteep for combinous CUWLﬁvaLimm practices and should be allocated

to perennial cash crops e Twwes or wood lots for fuel. Both
critical categories of land t comprise about 118 ha or 16 per cent
of the subwatershod (this some overlap of the uat@gorlﬁg)
Thege areas should be con cal', and should receive the
highest priority for proi nabilitation (See Hap 4 for

their locations ). The reme ¢ ares of swidden, some 233 ha (1,456 rai)
or 13 per cent, with a slope less than 35 per uept can he allocated to
the use of permanent cul

$hmddmfami$tm“@r'KW“
6.4 per cent of the wate:
map indicates that nost
the forest reserve
mewthly ocoupied by inh
subwatershed will snsure €l
not allow clearance for ag

i on, provided that these areas ' are well
protected with congervation measures.

Other critical areas are several locations totaling 5 ha or 37 rai
within the swidden land precently used for hill agricultural practices
wnder primitive irrigation (vaﬂLmn 5.7 and 6.3)




TUre regouy

To provide needed foress and agriow
to all its people they n nay
g“’*‘lma methods and ilvrig

ua,ll. development pl
the capacity
p@rapley but is pending
osal which can last Jox VEOTE 0P morse
p o, 2)., One of the vill
ble land for amual crowpll
can be ob*{:&iz’ 20t Dy :»:’@qu.faf:g'tl :

o1l &
plan

&md_? whi m. ig posasible.
tices rshomd be replaced,
wezm anent thiled dry-land fax practices.
ltivation 55;.@@111(" he made l@z;;;a 1ly available,

this, i1

U
7
[y

o

sreas are treated with the required
suitable. No more forest land, p
clearsd for additionmal oultivation
put dirvectly un supsrvigion

j s actloes,

ces

within the subwatershed

! 'l * B .
%y, upwsu':xcl (Ary~farming) farming,

village hasis within an -
for

those people who do not have enough land to feed
basic mininwn requiren
i

’31 bi[p \73_],4.&,«,33

ite

Qn

: ternal shiftis
=0y malking more land u&mzllf,ﬂ for

the subwatbtershed unit

oou and agriculture needs for al

1

people and the alternative

(Sc,e figure 4, section 0.6
olt does not have sufTicient
the subwatershed, but 4

fwon 107D, when more
exigting suitable swi
y cultivation

Ay swidden land suitable
on a

m

All

comnittees ?\llm x Deva uommn tiees (VD).

forest (60 ha

thoge having

&

rental baslz, snecial

their families with the
ents. The soil conditions on the marked arsas, see
ap Ho. 2, can stand continous cultivation practices, provided the selec

¢ congervation
ently 283 ha (or 1764 rai), should b

e b‘hl@ to malke them
available forest will

Areas already cleared
glope of 50 per cent

or more (46 hm. or 300 x 1)7 will he veplanted with fast growing btree spe

'i;o f!f;e@p the very steep slopes protected with forest cover in order to av
sl Lo ““Glm ilate reoul releas

: ive soil losg
‘fre 1 C‘W Tor dris ot LT &
hydro--clectric plant {(relfereuce, see section 5,

R
€

g1 Technical T

Technical invlementabtions involves affore
land (50 per cont slope ‘) planting of
on giteep swidden lag
forest: wd yield forest mana,
with sglope of less tho
(upland) cultivation: the
cash crop b planted
hon i ] i 3
round: the establishment of a water
the constructio: -
in the wvall

the

35 per cent

el raun_ shme

deim to

511 above achivities divided into veaxrly
A
WO D

nex

o

e of mun-off, wl’yic?z
<t to o possible i

& and 7).

tati

‘1’*111”5 %
1d (zlope 35 ~ 50 per i’z:t;zl't)z i 7‘*01;@(:'%;10;1 of exis
i O‘i" swidden land

Lo 7@4}

+ Ll

ion of very steep swid
CPAG

TEES O Orc;;‘cmtm} bt

Land
0l Lempor:
veby the
azrceated on the
Cor B20 weoples
dgationto the 313 rai

and the widening and improvement of the main

ete are shown in Table

and
his
dden
for
ly fo
bed

&
be

es L}W:@oug‘h their development

of

cles
oid

den
e

are

and

road




iy
Forest I
By transfering the fm?ﬁ“i vi of law, on a ren

agreement, togebher with
Committee “UC) wherehy
to protect, &Qld@ and
down to them by the Hoyal
pregecvved from further destractid

went Lo thw Subwatershed Deve. Opﬁ@nt

s bhrough their VDO will be responsible
1y the required activities laid

tment (RED), the forest can be

- be used properly.

The systen ol mar sment would
felling. Timber
girth limit at o rat
valuable species competing

WOO o

on combined with improvement in
: 1bl]xm@ when over the official
80 trees per year. Trees of less

dth o valuablie nQ@bL&w would be felled for five-

The present demend on the Forest V‘?wooq products wlhhln th§ subwaterahed,
hased on mﬁtual measurenents, is 4 peT year, 1,9 m /head/ve&r*
which is 0.§ m~hi gher fthan the hig for hummd troplcs species of
0.5 w 13 m / O&d/d@&lo

j

The 1,413 mjoi fuelwood depnand /“Qﬂ“ apt 18 calculabed as follows:

1‘:)410? '&”') oo ea0 0600 Es C}w}? i1
aho "{”) cecssaao BB i;@.—l, m

Meo burn per
Thai burn per vear

Lot Lo

i!i C“

A

Total csecceses 794;?3) i

769 rai) produces a meximum.annual
of ))b p w7, which is running 422,51 jJ short of
lwond. T bhe population withj” the subwatershed
riﬁﬂﬁd area of TB0 ha, with less than one

i is created to improve the euwisting
the planting of very steep slopes

The present area
velume on bimbar
f'?ua total re i
to survive
COVEeY
Hanagens ut

]

with fast growing fuslwood gpecies and » move sconomical/efficient use of
wood to be burned. A1l neesded tiuber fay building congtruction has to be
obtain ’ 7, T ; aooutsi the area, This means that no
mores Lt odn th plamed s ubwamea sned,  The name of TR would
be changed, the forest would be called Watershad Protection Torest (WP Yo
It is suggested afforsstation cake place at 30 ha /vr? completing

o T N Lo
60 ha (375

the required areas
vears. Afforesta
rai), (R¥D), which
(? 500) seedli

21 ), see Map Wo. 2 and 4, within two
imated at Baht 7,000/ha (Baht 1,120 per
nursery costes and planting of required
her aspects of site preparation. Other
nurseries in may provide the r@qulred additional
seedlings. i . (weeding, replanting ete.) is
estinated &L J ht ,2h0 . 00,00 per vai) for the Tirst

focbff witil

e
p o

Hye:

ra, W, 1980 Conwversion of Tropical Molst Forest. National

Acadenmy of Sciences, Washingbon D.C. 205 ppa)

+) Source: Socio-economic Survey., Hae Sa Project arvea 1974.
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required engineering as well
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Propoged Land Use

The analysis erosion probl

i WW“ in the subwatevshed (scetion € and 7 )
from ébe swidde

indicate that v land 233 ha {1,456 rai) can be
conbinuously ,U‘§1V&LLOH$ provided the land is farmed in

accordance tion requirements and/oy specifications (re~
ference 22 and 24 ). To aveid dicput. over rizhi of
lend, or land . owmership, it is strongly suggested thav all

marked land for the setiled qvalﬂnﬁ farming activities, as indicated on
Map 2, located within the present ., having a total of 70 ha, be legally
transfered to the Pha Wok Kok vill: and the rest, a total of 163 ha,

be allocated on a f&n@wl bas 56 (reference the recent passed Farm Rent
Bill, Bangkok Post 17/ (/57 to the Ban Hang/Don village, giving an

equal digtribution according to the population of the areas.

&

Kote: This land allocation procedure fits also in with the present
total population of Pha Nok Kok, whereby for each-person 1.5 rai

will be available for setiled agriculture, and 1.5 rai for Iruit/eaah
crop btrees, Swidden aveas with a slope varving between 315 and

50 per cent, being 60 ha (375 rai), will be used for the planting of
additional fruit trees, together with peremnial cash crops and
intersown with annual cash crop or pastures and/or legumes for
livestock food (agro-forestry). The intersowing of livestock food
will also be done under alveady established orchards (13 ha or 81 rai).
The Miang Tea growing presently wder natural forest cover can be slowly
replaced by improved plants to produce the w“@pn/black tea, Tor which
there is a national and international demand,

On the selected areas allocated for the planting and production of

perermial cash crops or frult trees, reference Map Wo. &, which have
retly been treated with the reguired conservatbion engineoring

structures, various types for guitable species will

be introduced to provide the farmers with the highest income possible.

Some areas may primarily be int rﬂmuhe& with short cash crops,

during the establishment period or with improved grasses,

Stafl regquirement

Two more (junicr) Technical Assitants will be locally recruited

and trained for ab least one month per year (preferable three times)
to assist in the implementation programme, bringing the total number
to 4, io handie the first bwo activities WLS@@&q

Cost Input
The costs of conservabtion engineering works, for terrace construction

on setbled agriculture arveas and fruit tree land, is estimated to be
about Daht 1 ,600 rai or 530 man/d»yﬁ gﬁ 30 per ay)



:d with most of the reguired engi-
total ."~~3 allocation foxr the
the TIR) is estimated to

will v&ry according

and mascinm cost

b 1,600 (Hax. for

tcd with short srowing

area of 93 ha (520 rai),
average cost per rail would

rerace price Tor the above

Farmers ﬁ“jbuﬁicm/cﬁmwevﬁ&tion towards the activities listed under
Aand B will be recommended ag follows:i—

igtered as being living in the

n othis ation will receive half of
; a cash contribution, and half will be payed
form of o lease-~hold of treated arable land,

in the construction of

and. Qhegmsterad and

sl ) will be compensated for
500/rai ), when their work

; and be checked or approved by
er (V@ojﬂuc Coordinator) appointed to

: gisgtered members in his family

in the subwatershed.

their owy

Jorest Reserve there are two

i seid T_.w<% reserve (a8 1t is at present). Uhere land
8 sultoabl s will be encouraged {pay them) to terrace it,

le they will be assistbed in getting

il sserve, LF the farmer occupies suiltable land
" his needs ), he will be assisted in having
i 1 lwm e, 1T he doss not

ailable.
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3 "ff‘ ields, wl:z:i ch will have
gesion *'m » to B0 ha
regent irrigation d.s.ﬁ“i;};‘i?:}u’i::i.cm
fial ﬁ with sufticient water, without
Uhe total drainage aves avove the

ha (1,625 vai), waking it a ratio of

/5.31,6,11- can i(: used
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o
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it is feasible o divert
wy stream into the reservoir,
"‘wrm‘faaon canal with weir made of
30,000) whereby a minimun discharge
sed (wm, Vap 3). The following preliminary
e on thls dem can be quoted, being:
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I a shoriage o:;’?
additional water
':“-. rough the cons i:r*ummox o an o
e on’*ev over 350 meters, (cost T
S L/o can be supplemnsy
}_ pecification and cosb-—Dig
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Soil movement.,in w” 5,000
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~ 3 fmoof 4 inch PVC piping %

~ O distribution points (masonary with stand pipe and taps )
. L LS ’ o ' -
- 1 storage tanlk 30 n-

3
- 1 storage tank 30 n”

Bl

Labour for its

plarned on a Ygelfhelph

-

The only road in and out of the subws
By widendis ’
weather surface is reguired o make the vosd passable the whole
year through. Also the comection road between the main road
Hae Rim Amphoe Samoer
Hang village needs to be raized in height fo have the road above
Lavel.

tershed needs to be improved
and more cross-draingage structures, a gravel all

o~

The egtimated costs are the followi

—~  Increasing the width of the Ban Hanb/Pha ol Kol road
-  Drainage for the above road
~  Gravel cover for the above road

Total cost for road managemsnt

aising Bection Ban Hang - Pong Veang Hal road

Cravel surface for the above proad

Sub-Total

Administration of the Development Programme

T the HFD should provide fu
aterashed development committe
ch village development commit

The Division of Vatershed lanage
to meet project costs uwnmtil the suw
consigting of selected members of es

7S

24oﬁooo
-, 000
»wﬁg;w 000

260,000

irom the turn-off at Pong Yaeng MNai, to Ban

floode

¥ 64,000
158,000
20,000

PRS- —

242,000

150,000
20,000

170,000

[URPSTE————

412,000

ERS A —

== - = R N~

nds
Sy
tee (VDC),

2
ig in a position to manage its own vesources through the Tambon Assembly

and digtric authorities. Results of initial forest and conservatb
efforts in the area indicate that hiring local employees to manay

resources is more effective than bringing technicisns from owbside

project area to manags government programmes. It iz therefore re
that the following staff, (with the excepiion of the project coor
or liaison officer), one ag~1vulkhwwl exbension officer and field
angineer, be recruited locally to work in the subwabershed, as

illustrated in table 3,

ion

e local

(o)
commended
dinator



Management Programme Administrabtive Costs (Amual )

Pogition Humber of Monthly  Amnual Travel Total per
Title Positions Salary ¥ Salary (309) Position Total

Subwatershed
Coordinatoy /Senior

Technical Officer 1 4,500 54,000 16,200 70,200 70,200

Apric. Extension

Officer { 3,000 36,000 10,800 46,500 46,800

Jr. Technical

Assisbant 1 1,050 12,600 = 12,600 50,400
field Bngineer 1=/ 4 000 21,000 6,300 27,300 27,300
Forest CGuards e 56 9,000 e 9,000 18,000
Forest Fire C. Off. 4 44500 am 44500 16,000

Total Baht 230,700
Operating Costs (207 of tota&fi/ 46,140

Baht 276.840

w/ Operating costs inciundesmaterial, local labour, tramsport of supplies, fuel

and personnel, maintenance of facilities, pm“limi%y, atce. The 20 per cent

i

estinote L8 a realistic figyre currently used by service-or ~iented programmes.
provide
) P : ) .
One land rover will be /%0 the Subwatershed Coordinator.

v/ Only for a period of three monthe



cummary of Total Costs for Suggested Monagement Plan

The costs of the proposed 6 tof

divided intec the following components:

Foregt Management

Reforestation 375 rai (¥ 1,120) within 2 years
- ¢ / P
Plantation maintenance 375 ral, 3 years (ﬁ 200/?&1)

Porest manegeme~t, incl, training of village tech.(¥ 30/rai)
for 6 years

Demarcation cement posts, 122 x 4" x 4" x 57, ﬁ &0 including
ﬂ 30 labour

Baht

Soil and Water Conservation Management

fill-side ditches for settled dry-land amnual farming
437 rai ¥ 800/rai in the WFR (Pha Nok Kok)
419 rai ¥ 1,600/rai in the valey outside GFR (Ban Hang Dong)

600 rai already constructed

1,456 rai

Perennial cultivation (orchard terraces) 600 rai B 1,600/rai
Drinking water distribution systen

Dam construction for 50 ha (313 rai) of permanent irrigation

Sub~Total

520 rai planted with fruit trees, intermixed with
pastures (¥ 750/rai)
Demarcation cement posts 85, (4" x 49

x 5') is ¥ 80
(including labour ¥ 30)

Sub-Total ¥
Total 3
Road construction Management ﬁ

AMministrative Management Costs:

? 670,400
¥

year mamagameut/development programme are

420,000
225,000
56,608

9,760

o

711,368

s

349,600

st

1,020,000

960, 000
260, 000
121,000

- -

2,351,000

e

390, 000

6,800

P o —

396,800
3,767,800

412,000

Pergonnel to supervise the implementation work etca(8/10 yra)g 1,75€,000

Total Costs ¥ 5,911,708




8.2
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ALl activities divided into yearly tariets as shown in Table 8, are
caloulated into cosis figures for its implensntation programme: by
uwtilising Table 3 and 4, together with cost figures obbtained from actual work

carried out in the field, and are shown in Table Wo. 9 in Section 9,

Proposed Land Use for Subwalershed

ALY the above mentioned major land use development proposals are summarised

.

in Table Mo. 4 and their locations marked on lap Fo. 2.

By carrying out agricultural development on selected areas in accordance
with its suitability and capability, which can stand continous and
intensified cropping practices, a reduction can be made on the minimum

land required for the submistance (rice) production, as previously mentioned

in section 6.7.

Collected figures Trowm field-surveys within the subwatershed with reference
to net—income per rai (table 7, section 9) recommend the following land use

distribution system Tor the various classes or categories availalble, to

achieve proportional equality in income. This is illustrated in Table 5.

Tigure 4. illustaates the projected land wuge 1200-2000 for the planned

subwatershed with present growbh-rates and proposed development programme.



Land Devel opment Proposals

the

HiL/Ban Hang Subwatershed

Tull /Permanent Irrigeted Rice Mields
Rain-fed irvigated Hice fields
Cettled agriculture (dry-farming)
Improved Miang Tea
Gxgisting Fruit trees with Pasture
Hew Fruit trees, or Perennial Cash
with pasture development )

Hew Torest

Bristing forest {under management )

Residential ares

oTop

Symbol  In Ha In rai In %

50 313

12 75

6.7
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S = Arveas mavked as presently swidden.
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L4

Het Income in Comparison with Land Use Classes (Caﬁ@gories) (vear 1580)

System  Total Inmcome  Tull., Irrigated  Part. Irrigated Rainfed Fﬁuit/crOp

in Baht Land (FT1) land (PI) end (RTP) tree land(iPT)
I 2,400 1/2 rai - 1 rai -
(1,600) (800)
IT 2,200 - 1 rai - 1/2 rai
(2,000) (300)
11T 2,100 - - 1% rai 1% rai
(1,200) (900)

Hote:s The figures beitween brackets represent seperate income from each class.
By projecting the population Tigures of the year 1955 and 2,000 (figure 4)
ombo the available lond use classes or categories (table 4) and its
distribubtion system according to near equal income based on land use
classes (%able 5)ythe following surplusges on land can be expected in the

above wmentioned vonro to come. These are shown in bable 6.

%0
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Table 6 shows that from the total population (812) expected in 1986,

626 persons can be fed from the 313 rai of full irrigation, thereby leaving

a surplug of 75 rai of partial irvigatable land available for another 75 persons,
?he remaining 830 rai can feed 120 persons quite sasely leaving a surplus of

650 rai together with 405 rai for frui%/orop tree development. The same can be
seen for the year 2,000 when the population is increased to a total of 1122

and still having a surplus of 199 rai for rainfed upland which compensates for
the deficit of 70 rai required for frult tre@/cropsﬁ

When all mentioned major land use development proposals are carrisd out or are
implemented in accordance with the suggested plan and fully supported

by the majority of the people residing in the svbwabtershed, the projected land
use for the year 1980 to 2,000 can support its total population.

The difference between with management and no mansgement can be observed from
Figures 3 and 4,Table 1 and 4, and related naps of the subwatershed, Map 1 and 2,
of which the following observations can bhe underlinedge

- no occurance of waste land;

- an increase in forest land, supporied by proper managementd;

~ an increase in fruit/crop tree land to utilze and protect the
steeper cleared slopes and to diversify crop production;

- a decrease in swidden land towards intensive agricultural development
on suitable and capable areas, which can support permanent dry-land
farming practices, when the correct congervaltion measures are
applied;

- an increase in fully irrigated landg

~ mno migration of its population rway from the subwatershed in surge
for (more Jland.

8.3 Project Development Schedule and Recommendations;

The following activities to be carvied ouwt in order of sequence
(see Table 5)

10

The first priority should be given to discuss with most of the
ocoupants within the subwatershed the proposals made within this plan,
and to have their general anroengnt off accepltance,

Secondly during the first year of implementation to have Village
Development Committees (VDC) esteblished and to have the people
registered who live on,and farm,land within the planned subwatershed,
This to be followed by the formation of the Subwatershed Development
Committee (SDC), and to establish legal recognition at Tambon Assembly
and District Office.

30 As not to delay the implementation of the development programme of this
subwatershed by one or more years due to budget regulations to have the
work programme agreed upon Tor the 1981/1982 huiget year, by making
internal shifts of the work programmes within the project area of

Mae Ba possible,
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To reforest identified swidden areas with quick growing forest trees
primarely for fuelwood purposes within the firet two years,

To protect the allocated land for permanent dry-land farming and fruit/crop
trees with the required conservation measures against soil erosion and have
the recommended cropping practices applied to intensify crop production.

Reallocate land, whereby the villagers from the valley-bottom will vacate
their upland (swidden areas) presently within the NFR, to the people of

Pha WMok Kok. This should be arranged through their own VDC, coordinated by
the BDC and registered by the District office.

RFD to arrange for lease~hold permits to rent arable areas to the landless
people or to the opes who have insufficient land %o produce the wmininmun
crop requirements within the present NIR and for Village Protection Forests
(VPP) within the subwatershed forest areas.

To construct the dam to supply 313 rai with permanent irrigation water.

Reference should be made to the time schedule and ammmal budget allocations
of development projected in Table & and Cost Allocation in Table 9.

Conditions tTo be met by the villagers:

~ To select representabtives to the VDO and SDC

- 1o more forest cleariung for agriculture

~ No more forest fires

- MNo more forest grazing, wood cubtting or extraction of any
kind without written permission of the VDC through the SDC.

~ A1l timber wood for buildings taken out of the forest be
peid for, and all wood brought into the area be legally
obtained.

~ A very strong social feeling towards multilateral development,
trust, acceptance and respect towards each other.



9 B@nefiﬁ/Cost Analysis of the Dovelopment Programme

9.1 Reasons Tor an Heonomic Analysis

It is useful to predict the cconomic effects of a watershed

management project, and then to compare these benelits with project
coste. In this way decision makers can better assess the merits of
allocating monetary resources, A ben&fit/cost analysis also

provides a frameworlk for more specific parte of the proposed programmes.

The following section atbempts to asgign monetary value on land
production of different types of land use, The analysis will compare
the productivity value of land without the programme to the productivity
value with the suggested development programme.

The difference between the two values will be assumed to approximate
the monetary benefits of the programme. Some benefits are difficult
to quantify e.g. floodecontrol on down-stream areas located outside the
project area, domestic water supply, savings on men~hours through crop
intensification and associated health benefits. Hence, these aspects
have not been included.

e
N2
2

5
>

Values of Productivity of Land Use Types (categories)

9.2,1 Unmanagsed TForest

Land classified ag forest in the subwatershed is presently
unmenaged, meaning it is open to grazing and other whilization,
such as cubting of fuelwood and timber, and stripping of its
cover to have it converted inbo swidden, Present utilization in
many areas is removing the natural standing stoclk, rather than
harvesting on a sushained yield basis. The average vield of this
unmanaged forgat arca within the aubwatershed is estimated to

produce 1.2 m h&if/yr for fuelwood consumpbion.

9.2.2 Hanaged Forest

The application of sustained yield management practices from
presently wnmanged exisbting forest {not plantation) for fuelwgod
could r@ﬁult iy an increase in annual productivity from 1.2 m /ha

PR i L

to 3e4 m”/ha-—/ over a period of 30 years.

For the Huai lime Lungam subwabershed it will be assumed thatb the
proposed management plan results in a fuelwood productivity of

2 m /ha/yr after a walting period of sixz ysars.

Note: No trees for timber will be used directly for fuelwood. 3
@/ Overall bimber production including protected species 1s Je5 m /ha?
) of which ounly 30 per cent is available for fuelwood if harvested
Properly. 3
++/ 30 per cent of timber trees over girth Limit 32/ha, volume 94.4 m
~"  iimber trees, which will reach girih limit in next 30 year, 1&/ha7
volume 7.2 m~, allowable annual cut in numbers of trees

= 32 12/2 = 163 ﬁrée/ha? volume 3.5 m /ha.z 1.2 miha

Firewood obtained form these trees from branches = 1.5  miha

Tneorement of itress grown for firewood only = 0.7 m}ha
3

Total 3.4 w/ha

(1 ha = 2,000 cu C of wood = 0,002)
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9.2.

6

7

The fuelwood value in (1981) ilae Sa Project for cut wood in bundles of
3 kg is one kg one Baht,

Plantation Pueslwood Torest

Planted seedlings from seedbeds on abandoned swidden areas on very steep
slopes, have grown alter five years to a height of 7-10 meter in good
locations, and 5-8 meter on dryer slopes (east facing). ITt,can bhe
assumed that after five years the plantation will yield 7 m”/ha/yf of
fuelwood, and after 10 years the yield will bhe 12 m‘/ha/yr (1981 orice).
Cost estimated of present labour wage for cutting Baht B)QO/raio

Swidden Aveas

Forest land cleared by slash and burn operations, planted with one crop
(mainly up-land vice) during the season, is producing an average not-
income of Balt 2,600 ha/yrg A dnternal shifting cultivation is
practices only on 60 per cent of the total swidden the over—all not
productivity is reduced o Daht 1,560 ha/hr or Baht 250 rai/vr.

Cost estimated by present labour wage and material are Baht 120 rai/yr@

Semi Permanent Cultivation

Swidden areas used more on an intensive basis, where on the average two
ommSmMgﬁmMEmﬂuﬂ3;mmm?gﬁﬂmxam%mem@of&mtBﬁmOh%@r
or Baht 600 rai/yr.

Cost estimated for present labour wage and material is Baht 350 rai/yr«

Settled Cultivation (dry-land farming)

Agricultural fields treated with the required conservation measures and
the cultivation of short-growing crong to wmaximise available ®o0il
moigture during the vainy season to produce two crops per year is giving
a productivity (net-income) of Baht 5,000 h&/yr or Baht 800 rai/yru

Cost estimated for present labour wage and material is Bahp 500 rai/yfw

Partially Irrigated Arveas {local run—of{)

Agricultural fields in permenent use on which run-off and/or rainfall is
gstored to produce two crops per year abt the maximwm, as no insurance can
be given on ite required wabtersupply arve having a pro@uctivity'(nﬁt income )
of Baht 12,500 ha/yr or Baht 2,000 rai/yrc Cost estimgbed for present
labour wage and material is Baht 800 rai/yr.

Muilly Irrigeted Areas

hgriocultural fields in permanent use on which cropping practices can be
carried out the whole vear as permanent water for irrigation application
is available. The productivity (net-income) of these areas can be very
high, pending on the inputs and crops to be grown, presently the following
average is recorded as Babt 20,000 ha/yr or Baht 3,200 rai/yro The cost
of present labour wage and material is sstimeted Baht 1,000 rai/yrm
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Urtreated Fruit/cash

e
WL

ields planted with fruit trees or peremnial crops, without the
recommended conservation practices having much slower growbh and
lower vields, averaging an neb-—income of Baht 2,813 ha/yr or Baht 460
rai/yro The cost of present labour wage and material is estimated

at Baht 350 rai/&wq

Treated F”ui%/c&ah Crop Tree fLireas

Field planted with fruit trees or perennial crops, or intersowned with
pasture, treated with the recommended couservation measures, are
producing an average net-income of Baht 3,800 h&/yr or Baht 600 rai/&r.
The cost of present labour wage and material is estimated at Baht 350
rai/yt.

Summary of Productivity Values from different Land Uses

Table 7 summarizes the results of the analysis on net-income
(productivity) per rai/yr based upon actual field surveys carried
out in the lae Sa Project area (Jackson, Keen and Su Ki Kang).
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Table 7.

Igtimated Net-Productivity from different Land Uses within HIL3

Land Use k et Income/Productivity in
L | Baht/ra@/yeax
19 CTOD 26rop Total
~ Forest fuelwood (disburbed/wmanaged) 1,800 - 1,800
~ Forest fuelwood (undistrubed/managed) 3,000 - 3,000
- Syridden 250 - 250
- Semi-settled (swidden) dry-land
farming with 2 crops in 3 years 450 150 600
- Settled cultivation (dry-land farming) with
conservation measures applied 600 200 800
- Partly irrigation (run—off) 950 1,050 2,000
- Pully drrigation with two crops of rice followed by
vegetableg 1,900 1,300 3,200
- Tuelwood plantations (in 5 years) 1,680 - 1,680
- Fruit trees without conmervation measures A0 - 400
e Pruit trees with conservatlon measures 500 100 600
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Table 5

Tmplementaiion Pragramme/on Yearly Targets for the ﬁH@/E&n Hang Subwatershed

- . e \ : :
Tear ol o ;
) o ! .o | o ) ;
1 2 C3 P4 59 6%
: : { A
: ! i :
Activities: L Unit ¥ ,f 1
| : ;
. : |
forest Hanagement | : : ’
' . | !
1] . - -~ v } :
i reforestation Porai 186 168 P b - -
i ! { !
| . , ' . o P T )
| plantation maint. | rai - 18¢ L3750 375 188 -
i i ;
I forest management ‘ el 300 300 %300 '300 300 269
i . i { !
forest protection - guards 2 2 o2 2 2 2 i
: | ' i ! !
fire control Cofficer 4 4 A - - ;
H . { i
demarcation F 100 m, 60 62 - - - - i
Soil and Waterconm. | %
Management : :
snnual cult, Tai. 300|400 156 - - - |

-
i,_‘.
]
i
>
2
e
o
S
e
{
!

perennial cult.

drinking water s. Wa, - 1 - - - - !
dam construction Hoe - o - - - 1 :
HortiGulture/Fast. | B R
Hanagement s

i

planting i orad - - - N00 200 -

demarcation 100 nm. - - - 40 40 —
T |
Road constr. Manag,
Ban Hang/Pha Nok
Rolc Tan 5 - - — - -
Ban Hang/Phong Teangs
|
Hai I - - - - - 1 |
t
i
! .




Table 9 (2)

: ; i
Year j L0 ; _0 : 0 : o ! o .
; ; 7 i 34 g g i 10 Total
! i , i 1
' 7 H 1

; { T ’ ] 7 i
H - - i H H : H i

Imple—~ ; Imple- { Imple~ . Imple— ; {Tmple—

i

a

: : i ! i
-mentation! Adm. | mentation - Adm. | mentation Adm. | mentation ! Adm. [mentation. Adm.
i ! ¢ H i i s :
Cost ) : Cost Cost i I Cost ‘ [Cost f
- . , ; ; o ! i {
Porest Hangthi i i ! i 5
FRCAA NNt =R : i | | : :
reforest: - 1 - ! - - - i - - - : - | -
plant., m - ! - | - E - - { - , - L i - | -
- ! | ‘ i ,
managem. 8,608 | - i - - - , - - [ - - P -
: ] ! . i e
protect. - | 18,000 | ~ 18,000 | -~ . 18,000 - | 18,000 | - L 18,000
fire conmt. ~ j - ; - - - - - P - ; - : -
! i i
demarcation — | - ! - , - - : ~ ! - - - ! -
] i
! 1 i | N
H ! o [o i 20
3,608 18,000 - . 18,000 - - 18,000 - L 18,000 - P 16,000
| , d ; i
: .o ! ' ! {
Soil and WM i : !
Dros Sl Rel : i
j r i
annual c. - i - - - - - - ' - -
per. cul. - . - - ~ - - P~ - -
plantingdden - - - - - - - | - -
drink. s, | - | - — - — - ; - - - -
dam cons. 1{ 121,000 1+ 27,300 - - - - - - - -
e Lo e ! .
- ~ Lo ae ’ I
121,000 | 27,300 - - - - - P - - —
s i
{

- 46,800 - 46,800 - 46,800 - 46,800 - 46,800

e o o P, - i e — - — e

i

- 46,800 - - - b - - - -

Hoad Constr. 170,000 - - - - - - - - -
- - 27,000 - 277,000 - 27,000 - 27,000
- 70,200 - 70,200 - 70,200 - 70,200
-~ 162,000 - 162,000 - 162,000 - 162,000

i o | Fol 7 e P “ )
; 162.000 | 162,000 162,000 15.911.706
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Beonomic Benefits

The analysis of the productivity/net-income values of the different
land use types indicates that the benefits accrue with management
development programmes by converting:

- unmanaged forest to managed lfovest;

- swidden to permanent cultivated dry-land agriculture and fruit/crop
tree plantations or orchards;

- partially drvigated land to fully irrigsted land,

-

Without forest management the present Corest (37 per cent of the sub-
watershed ) would disappear DV@T,J%@ years. Without erosion control, soil
logges will continue fto incresse ,

The benefits of the develop emt/maﬂag@m@ﬂt programme are calculated

by comparing the value of agriculture and forest products from present
unmanaged land with the value of the same products under the recommended
management plan, Froductivity values for the unmanaged and managed
situations are presented in Table 7. By mulbiplying the productivity
values and their costs, even development costs, to the number of rai

of each type of land classificalbion (Table 4) the total anmnual values can
be obtained, as illustrated in Appendiz 1. and summarised in Table 10.

+/

It iz demonstrated at Pong Khredi that the erosion rate of 18 fonnes ha/yr
on hilly agricultbural fields with a slope of 30 per cent can be reduced hy
75 per nent to 5 tamm@@/ha/yr? by imtroduvcing simple conservation measures
which cawn be applied by the local farmers, when they are supported by
incentives in the form of paid labour or cash conbribution (compensation ).
This would result in a reduction of an amnual soil loss of (1315 x_i%) =
2,736 tomnes of the present area of culbivation in hectares. 0.25

Source: Technical MNotes 34, 35 and 36,



Table 10

O —

Total Productivity Values for HWithout and With Mensgement

(thousand of Daht)

s

Mo Hanazement (present situation) With Manggement
Armual Values Anmual Values
- g ; _ \
Year Qutput no § Coste éNet Valma%?reaenti Output 2 Costse g Het value Present
Hanagement Cof Output Value o Managt,. i of Output Walue
| | | - T
1° 6022 ; 10817/ § 4741 | 4741 6013 1073 {12813/ 3659 3659
o 5985 C1278 4707 § 4093 | 6358 1238 (1414 | 3704 3223
50 5897 | lert | 4626 3498 | 6805 | 1000|1590 | 4218 3187
4° 5741 1250 § 4491 3 oon3 | 6972 932 {1656 | 4324 2843
5° 5549 1245 | 4301 easo | 6935 380 1644 | 5011 2865
6° 5328 1183 4145 2061 1| 9727 506 11965 : 7254 3606
7° 5068 § 1134 3934 | 1701 I 10245 162 |2079 | 8004 3460
8° 4827 1091 3736 1615 1 10245 162 12079 i 3004 3009
o° 4640 1001 3579 | 1170 | 10545 162 |2199 | 8184 2504
10° A48 1039 i 3442 978 10545 162 12199 3 3164 2326
; [ |
. | |
Tobal 25269 | 30682 |

+/ farmers input

T Cost of implementation of project



The economical beneiits of the development programme ecual the land productivity
values with management mivnus the land smoﬁu@¢¢v1%r values with no nanagement
(present situation). Therefore over the 10 year time span the benefits equal
Baht 30,682,000 - 25,265,000 = Baht 75,413,000,

During the sizth year of the programne the costs starts to equal the benelits,
but to maintain & cricultural owbkput at iis projected level a continuvation of
technical stalf gpr ject coordinator, forest guards and agriculture exbension
fficer) is necessary for an other three and a half years, making it a 10 year
prOJecta

The Project Coordinator nay be withdrewn during the seventh year maling a
contingency budget available for any devaluation of the planned currency and
or other unforesetable expens

Caloulation of The Benefit -~ To — Cost (B/C) Ratio

The Denefit/Cost ratio has been caleulated as follows:-

The tobtal of the present value of gross income with project support minus the
total of the present value of total coste (farmers and project) with menagement
minue the total of the present value of the total costs withoult management.

Coste 75z 6?

Denefit for the farmer or land occupier

¥ the Tarmers do like to combtinue their present operations or activities without
any land use improvement concerning the development of théir watershed, ftheir
averaze net-income per capita will be reduced by Baht 1,747 to a wnet income of
only Baht 4,615 per year in 10 years time (1981 price).

Should the farmers accept the proposed development plan and cooperate Tully
towards the implementation programme, partiocipate actively in village development
oommlit@euy the anunual income per capital can be increase to a net return or
1et-income of Baht 8,003 in 10 years time, btogether with a security on land
(T%Mb“l@&“ed or lmﬁal}v reg Lwt@red\ for ooat¢uued maximum cyop production to

Peed their Ffamilies with the basic food reguirements and even more,

nTF the farmer can look after the water the soil will look after itself™
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10.2

Hajor Technical Implications

1o Appromimately 16 per cent of the subwatershed can bhe considered
Teritical” from a soil and water conservation point of view. This
land is either ercded oy stlll eroding swiddenland, or has slo

greater than 50 per cent, and should receive the highest priority
for tree protection and rehalbilitation.

2. To provide forest and agriculiural needs on a sustained yield
basis, no more Torest should be cleared for agriculbure purposes,
it ghould he properly managed and protected: swidden (upto 35

per cent slopes) should be converted to permanent sebttled agricul—
ture in accondance with it land capability and suitability,
protected with the reguired soil and water conservation measures
to safeguard ite resources from erosion and for the (planned )
future, so that in the year 2,000 a total population of 1,122 can
8t111 be supported.

3. DBecasue of the high rainfall intensities recorded at higher
altitudes (greater than 12,5 mm per 30 minutes ) and unstable
soils on very ebteep slopes (gr@&%er than 50 per oemt)g all
awidden areas or cleared forest land should be replanted with
quack growing tress for watershed protection purposes. irosion
from sloping swidden areas, presently recorded at 18 tomneg/ha/yr
can be reduced by 75 per cent to within acceptable limits, thereby

!
. . i . j . . . /.
reducing present soil losses and/or sedimentation of 2,736 tonnes/

4. In order to continue or accellerate with land use plamming on
a semi~detailed scale, with the emphasis on subwatershed level,
it would be rvecommendable to have forme established with codes and
symbols (section 4) for sasier recording of collected data, and
to have a special survey-teams appointed with technicians of
various disciplines.

HMajor Policy Implications

1, The proposed development plan for the subwatershed, introduced as
an integrated package, should be implemented as a whole, and in the
gequence of yearly tergebts as projected in the programme (Table
To. 8)s

2. Because the major erosion problems and land misuse occuring in the
forest, and cleared Torest areas (zwidden), the Division of
Watershed Hanagement within the Hoyal Forest Department should be
the leading ney in the implementation programme.




: individuals asz junior
out ertention and management activities
aent, should be initiated,

3. A policy of and training
techmical a b, to can
for the Divi { Watershed |

4o  Cooperation and coord
policies with other
and administs

ination on land use practices and development

ies (e F project, District authorities
1l this task should be allocated
Officer, who is also the Project

|

their vil

: development committees (VDO),

gh the Subwat ed Development Commities (SDC)?

vy linksd-up with the Tawmbon Assembly and

Digtrict Anthorities, They should manage their own

. A programme is recommended which would protect and
MANLES forest land (37 per cent of the subwatershed) and
would an acditional O per cent of the subwatershed (now in
swidden) to Village Protection Porests for fuelwood., The Subwatershed
Development Committee, as o legal body, should eventually be in a
position to manage their forest, agriculiture and water resources.

ol

leg

would he

O, It 1s recomnended that semi-detailed integrated area development be
carried out in the framework of a subwatershed and that both physical
and human regources development be included in z coordinated manner

in these activities, BSpecial attention should be paid to the adequale
developnent of all components of infrastructure o make physical and
human resouvrces effective and diuprove the rural environmend.

10.3 Specific Implications

g

proposed integrated management programme for the subwatershed of
I economical , and can serve as

The
Huail iae Langun/Ban Heng is vieible and
development model on land use planni For many areas within the Mae Sa
Project and the Hothern Hegionsg of Thailand as well, providing the
gociological cougtraints can be overcoms. The best, and possibly, the only
way bto convince people or farmers within the planned physiographical areas
to accept the processes of land de bion, ecological inbalance and

mmean impact on erosion and sedimentotion, is to accepb and respect each
other. The same applies fo the Government Agencies, specially the Royal
Porest Department, in accepting the farmers within the Goverrment Land
(Reserve ).

Land occupiers (legally or ill 1ly), by being grouped together into
Village Development Committess (VDC), will have a much better chanoce jo
be recognised or heard, bto have tieir wishes or desires implemented,
comnittess can improve relationsg with the Authorities and give the
paagant farmers a sense ol greater ssourity.

Successfull development of the subwatershed of Huai Mae Langum/Ban

Hang is Tor its major part dependsnt on the support of all ite occupiers,
thereby stressing the direct invelvement, participation, cooperation,
coordination in 2ll social aspeclts and the acceptance, and tolerance of
sach other. He bo the sconomic benefits, it may prove to be the answer
in - the ecological and scciclogical problems of the inhabitants by
gronting the ocouplers a security in the from of rental-lease agreement.

el

15

o~
bt




10.4

If the basic requirements in food and secur
garanteed and preserve the ecclogical balan

cutlined in this plan. The government shou

to this development plan by aec@pﬁimg it ho
resulations to make it a combined sucCeEIE.

of 1t8 population can be
ce gsan be maintained  as
14 fulfill their ob11 ratlons
finance and to relormulate their
There is a need for appropriate

ity

1

types of technical devel OL’Qﬂb of seil and walber resources, (the economic
burning of fuelwood ctc. ), but also the resulting of necessary social
changes which must accompany such des t. In the past, technical deve-
lopments tended to igrore <the soclal and econcomic structure., Innovations
need to it existing structures or couse fthe minimum disruption. The
successiul dissemination of land use development on subwabershed basis will
depend on an effechive noliti and administrative framework whlch

allows the transmission 0¢ change from the central govermmendt to the local

or Ygrass-roots’ level., i G
farmer up Th?ouqh the hiervarchy ig djusd
be sucessiful. Vhen innovations are inbtrodu
level, the people are perhaps more Likely t
age in self-help projects as the install
gchene .

ctive

.
a3
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Spe (./.L&l ( ondi onis g

- If, duri vear ol tementation of the development
DL OLOAINME , NO L cooperation, coordination and/oy participation of
local villagers is novgo&bla7 in the formation of established workable
Village Devel i L»m and Subwatershed Dovelopment
Commithee, no work for the coming vears (see Table Wo., ©
should be carried out.
- Hoyal Forsst troansfer the management activities of
Ji ite rehed Development Committee, which will
beccome respon i ;a%1v1to under o hand-—over rent-lease
agresment ict Government Office (any revenus  will
be used towards caxa;;figultur&l revolving fande ).
o ﬁll ud cleimed Ey t%o mers vmd/or oocuplers should be
; awbhe through the established
wde@L@fShOh De elox*:nu wowmmtw@e? by’ﬁh@ Land Survey Denartment and
posaibly supported a location map.
~ A1 swidden land, hﬁ QOV&THN“UE Forest
Reserve, alloocad ed t@ & mul%auie cropping,
should be iseued with o rewte I within
gix months after the areas have been prot@cﬁed wmmh the required com-
servation measures and cropping practices,
- o land without the written agreement of the SDC, through the Digtrict
Office, can he sold or transfered to people outside the subwatershed,

gsion of

the views of the passant
important 1if any change is to
ced at the local grags-roobs

o he motiv&%e& and willing to
ation of a drinking water
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