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Abstract

This study aimed to assess rice sufficiency level of a highland community where
natural resource was limited but population pressure was increasing. An integrated
approach involving biophysical and socto-economic methods was employed in the

process of data collection and analyses.

Four villages namely Watchan, Den, Nong Jed Nuai, and Huai Bong in
Watchan subwatershed, Chiang Mai province was selected for the study of rice

sufficiency in Karen community which comprised of 1,495 people.

Aerial photographs taken in 1954 and 1983 were used as the main source of
spatial data. These aeral photographs were processed to eliminate the tilt and relief
displacement by using PhotoGIS and ARC/INFO, geographic information system
(GIS) packages and scanning technique. Global Positioning System (GPS) was used in
the field survey to collect ground control points (GCP) to be used with a Triangulated
Irregular Network (TIN) for creating orthophoto images. Mosaicking of the

orthophoto images produced the undistorted photo image of the entire study area.
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Land use classification from the orthophoto image indicated that the
characteristics of spatial objects were different in term of thinness ratio, diversity or
entropy of digital number (DN) value and mean DN value (brightness). The paddy
field possessed the lower thinness and diversity values but showed the highest mean
DN value comparing to other land use types. The on-screen digitizing of the
orthophoto image was used to create land use coverages for 1954 and 1983, The land
use map in 1994 was obtained from Landsat TM analysis in the earlier study. Spatial

analysis of the three land use maps were completed by using IDRISI, a raster GIS

package.

The paddy rice areas were increased through time from 74 ha in 1954 to 148 ha
in 1983 and to 206 ha in 1994. The upland rice area remained constant and bush
fallow was slightly changed during this period. About 700 ha of the forest area was
declined between 1954 and 1994 due to the expansion paddy field, bush fallow,

villages and other land use types.

The average grain yield from the crop cutting method was higher than that
obtained from the formal interview. Consequently, the calculated rice supporting
capacity was higher than that gathered from the formal interview which indicated 18% .
rice deficiency. If the average rice yield was adjusted for possible yield loss and rice
consumption was also adjusted for other uses in the community, then used them for re-
calculating the supporting capacity, the result suggests the near equilibrium between

rice supporting capacity and population in the community.

The study also revealed the major strategies that farmers usually experienced in
‘the past to cope with rice deficiency. These included in-site employment (87%),
borrowing from rice banks {(65%), sale of animals (51%), borrow from relatives and
neighbors (47%), and engage in growing cash crop (43%). There were only 29% of
respondents who tried to increase rice productivity by expanding rice cultivated area

and applying chemical fertilizers.



Scenario analysis of rice supporting capacity of the community from 1954 to
1994 obviously showed that the farmers attempted to balance the supporting capacity
of land to produce rice and population growth by expanding the paddy rice area not

the slash and burn areas for cultivation of upland rice.

Further scenario analysis using rice yield at 3.0 t/ha and 3/4 t/ha obtained from
selected rice lines and improved management practices reported by others in the same
area illustrated the capability to extend the rice Asupporting capacity to meet the
demand for rice of 1,973 and 2,405 people as calculated from 2.0% population growth
rate by the year 2008 and 2018 respectively. Sustaining food security of this
community -in the future may have to depend on other activities such as growing
vegetables and fruit trees as well as promoting small-scale home industry. These
strategies should be considered for developing alternative plans to sustain equilibrium

between human need and available resources in the highlands.



& & A o < - ar =] 9/ A -
FOLFOIIMEATHUNUE ﬂ]‘iﬂﬁ'zluu‘ixﬂ‘l}ﬂ’J'IIJW'E]EWﬂQ‘i!ﬂQ“UTJﬁ‘\IE]ﬂ’l'i‘l.l'iiﬂﬂﬂl@\i

= 2 v Sef e
guruvuiigalumamilovenlszmaing Tagiside

131N
d'i. 1S o5 ar = o
Yoy UWHUUANA WIHNYTUY
= L7 oy o o o
AEAIAA THH I ENA AHATANTAT (NEATATATEIITSUL)
o, -~ d PO
ABLEASTUNISATIOINNTNUS AT 1T (ONZAIN JsHunITUNL
1y wony gutiuasds ATTUNTS
o o
HALAT. IUYINTIN 1BNSTIY ATTUNIT
A7, 3TNV TUAZLIY ASTUATT
UNAaLs

b d
ar

= o & A oy ar <4 o o -
msﬁnmummqﬂa:mmﬁaﬂmnmmum*nmﬂmwawaa%’mm'snuﬂﬂﬁﬂum‘gfmm

e FEIN s A A o a1 o
'uuqnqa‘luﬁm’;zmsmﬂmmuﬂswm‘smm’]’uiu%mzwmwmn‘i‘ﬁsswmuagamqmnﬂ

o o o 1

a o 1 t o ] Y
Ieinsaadenuyti 4 mijthu fe Jasund Wy wueuSamios uaydasus Tufiu

¥ ¥
] a o al =

A t Y o o v A = c:. o F=1
NAHNYDYIAVUNT ﬂ\111’3?!!TUﬂHiJmﬂlﬁuWUﬂﬁﬂH’! Tﬂﬂ‘ynwmﬂu‘quwn:msm ‘11‘].]‘53‘51

ASNINUA 1,495 A

9/ ) ; A - "y N =
FoyadeiuainiFlumsdng Winaamsulanmdiomeeinaves 1 w.4.2497 uaz

¥
Y w2526 nmonamariildsumsiduiuteyadiaealagiTag Scanning unriumliy
& & = ° & 4 ¥
pdANUAAIAAABUYBINIH  AUAAYINYNAGDINAZA NHFIRIVDINUN Tasl¥Tusunsu
o o - 4 = 4 1
Ap UM SR s TIUM S TUMAMInTaITas (GIS) Al PhotoGIS 1oy ARC/ANFO lunns
(- dy fJ' e d é a
Jiuudiidedldhnmugumamnuiiennsoszyiidaldgades Gep) Fdddanmsdiiaema
ausaufueisdiesrudummisiasefrdyanuninaadion (GPS) uenvnildiesedv
o £ A = @ oy &y w & e,
ppusaesemmiuiagilssme (o lumsUSunfarweaiamioudas wdeimiilan
1 ' ¥ o w A oy v 2 A Sd= A A ¥ A
215 aanmudazngdofwi e 1 I swn e siunffnuhilanuamandeuve e

@



vi

:u o A o Y o 3 =
oiauu Idiimsudsamd Il Suududruusenouniaaes oy Numuing 14
dszTonifauTuudazil wodnlsziannis19iaudie q Alsngeguunin Tandnyuzawizh
¥
andu Tududasidaunseded (thinness ratio) aWG vUNAzMIUYBATEATH (diversity or
enlropy) UAZAIANNAINYLINTH (DN value)  WUTAUAMNINYSI0QUUATHIIRY thinness
. . . - 4 5 faa A eg 1 A
ratio Hag diversity dndnlszisnnslgseTenth@uuoudu 9 walidienuadianniigs ms
i ar Ao o
aftunuiieidemsainduuusennawdsuanns 1dss TeniAdudialanimmunond: 18
M el = qy o= ot o = YA o
thusufadeonnm d we, 2407 e wa. 2526 1 IS e duusudinis 199aus] wa.
) * td ¥ »
2537 @ ldnamsianeddeyamudioulasnrsd@nui ldduiiumsdernhi Al 141¥

& o d o =
Tulsunsu DRISI Fufluszpumsaumanagiisaaiaia Raster Tun1s3ingized

= o ey ar d‘l‘.’ P 'y o =3
INNTAATIETHHUNAMTVHIIAIDINUNU Y1390 74198015 1UT] w87, 2497 1§l 148
o 1 A A o = & A o v -
waants 11l wa. 2526 uasmindudiu 206 eamy Tl w2537 st lsAeudieosaed
A dwr = a o 1 o v & d ) - &
nagiud lsnyudouimsvneda limin - dauiuith danawisnuadszina 700 aa13

A V- (P PR 4 A )
aatwhliduiuiundn wuitlsineuass Aufiynans uazdu q

= rayl o o ar ] -y AL 1l = = Y o

p1sAnEE [§vsifudleienandadiuielsnuawananinasuesny w1

v ° - [ Y =& 1

Aoud 19 m‘lﬁmiﬂsxmuﬂmqmmmm“luﬂ155aamﬂmm”mmww};muqa AIUAAII
=y 8 ¥ - T d'i. el ar =Y v} q 1

gusunaad ldweiios  wallenSoufsudumanbzdiulasiinslfumueeuniumun g

dy i 9 o o ar 3 - Qg ar T o ;:'

wullagluangnmsnauaaudndszanm 18 wlesud  duiudeldinisUsumnananmae
- = -~ oo ~ .y 1 =1 H LY~ 1 P u’-;

Tawivrsandemsgoiovesnandafiornfaivsennanudomasndufivfes 5wy

Feamsinludonssuduvenmiiennidituennsdsesisy  udwinsSasiziiml vyt

anuannIn lumssesivanudesnisvesyuruiu IndiRsetuduausennsvesgusu

q” 1 cxy' EY dya
wenuintinaagviauvuaeointedn  wrad i lugusudiinud luilymaisea
- = : o o @ & 4 - 5
ganudi N lueRarmedsems wu assudeluiun @7%) vetuninsunaisdn
o d'c:‘ P=S - =
(65%) BAANRLY (51%) YBININIATOUNA (47%) uazgniwasughe (43%) Tifse 29%

o ar ' v o A 9 A = W o A a4 3 £
‘UE)Qﬂi?liﬂuﬂ’mUN!ﬂTuu“ﬂ‘lﬂwtﬂmmwuﬂﬁFI?IWUTQ TﬂUa']ﬁﬂﬂ‘l‘i"llﬁ'}ﬂwu“ﬂgﬂeu'l?“ﬁgjﬁfﬂﬂ

] o = & ) © o
agi lsiaunnmisnaasdimneiSsuMouiwnnlsznnsuazfaanuamsalu
Arssesiurnudesnistive syl wa. 2497 que w.a. 2537 wuhgusufinisysy
o &4 A Y W o 44 2 uy & !
drlnsvanaiuiilgadlimmsasessulszmnsimuinifeasan  dedaulunidums

‘3’ ci o o ] ,:? x:: o ld.(
vengWuAnIaT bilvmsumoiuiniilsideuass



vii

g Ao uye a £ A a @ a g o & @
ﬂ']iﬁ'ﬂ‘ﬂ'luﬂﬁvlﬂ'ﬂ'Iﬂ']‘i?iﬂ'i1$‘HiWN!ﬂNTﬂUT})’NﬁNﬁﬂ‘UTJﬁ’]ﬂ] NBAT1 3.0 Uy 3.4 Aune

T

=~

Z a o 4 Y o o et P=1 P 9 o =Y d’; pus
19aA1s N 1AvInATsAMdeniUTIazNI3IRA1sRA 9105 100UNSANMIBUN lAd utun s Tuiun
dnpudeiny wulmuodindsanumuisalunissessuaudeantstivesssyingy
A 4wy N a - Q=
a1 1,973 Ay uag 2,405 AU (F1UIn01nBaT IWNYesU 2910 2%) oudal w.a. 2551 ua

o & o 3 a_ 8 =R o = y& L] a YA
WA, 2561 awddy  aetuslsdilsiefassmaSuneladty u misUgadauazealiiiies
P a A ' & ad = ' o ¥ W At ot
WU degamnnssuasadeuvtaten  Fazduitmeniestisianisldmineniiiieg

- ¥ @ 3 S ed A - o
l'Wﬁclﬂ?f'lu-ﬁﬂ'iﬂﬂﬁUﬂ?.lllﬁﬂqﬂ15qlaﬁ‘lfﬂwuu°fquw&wnn'lﬂmuju@u1ﬂﬂ1ﬂ



