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ABSTRACT

The study about land-use changes, especially in conserved forests, is necessary to determine
the processes of management and protection of the area. This study aimed to detect land-use
changes between 2000, 2008, and 2016 and predict the situation in the year 2024 in the Doi Suthep-
Pui National Park, Chiang Mai province. Landsat-5TM (2000) and Landsat-8TM (2008 and 2016) satellite
images were analyzed to predict the land-use changes around 2024 combined with an analysis
between geographic information system (GIS) and CA-Markov model using the geospatial monitoring
and modeling program. Temporary plots of 30 m x 30 m size (similar to satellite image resolution),
were established in each land-use type to check the ground accuracy.

The results showed that the forest area in Doi Suthep-Pui National Park decreased during
the study period (16 years). Through the first period (2000-2008), 2.19 km’ and second period (2008-
2016), 5.05 km? of forest changed to either agriculture or urban lands, especially mixed deciduous
forest and lower montane forest. There was a similar trend in the 2024 prediction, showing an effect
on the distribution of forest patches. A habitat loss would be expected to result in a biodiversity,

thus, a management plan in the future should be developed to practice sustainable land-use changes.
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Figure 1 Location of study area; Doi Suthep-Pui National Park, Chiang Mai province, Thailand.
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Table 1 Land-use class definitions.

Description

Land-use class Code
Mixed deciduous forest MDF
Lower montane forest LMF
Deciduous dipterocarp forest DDF
Pine forest PF
Agricultural land AG
Urban lands U
Water resources W

Natural deciduous forest with undergrowth bamboos,

elevation range 300-800 m above mean sea level

Natural evergreen forest and recovered or secondary
forest with elevation higher than 1,000 m above mean

sea level

Natural deciduous forests, comprising Dipterocarpaceae
species with a pine subtype elevation range 300-950 m

above mean sea level

Natural evergreen forest, comprising Pinus spp. elevation

range 900-1,200 m above mean sea level

Lychee and orange orchards, shifting cultivation, vegetable,

and upland rice
Settlements and villages of local communities

Natural and man-made water resources (waterfall, stream,

and swamp)
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Doi Suthep-Pui National Park Doi Suthep-Pui National Park Dol Suthep-Pui National Park

b S

Land use classification

Mixed deciduous forest (MDF)

Lower montane forest (LMF)
@ Deciduous dipterocarp forest (DDF) @ Pine forest (PF)

D Agricultural land (AG) . Urban (U) |:| Water (W)

Figure 2 Simulation of land-use in Doi Suthep-Pui National Park during different years; (A) 2000,
(B) 2008, and (C) 2015.

Table 3 The direction of transfer in LULC area change during 2000-2008 in Doi Suthep-Pui National
Park, Thailand.

2000 Area (square kilometers)
2008 LMF  DDF  MDF PF AG U W Total
LMF 47.56 0 0.1 1.2 0.9 0.02 0 49.78
%\ DDF 0.01 45.22 0 0 0 0 0 45.23
g MDF 0 0 105.7 0 5.96 0.13 0 111.79
:gé PF 0.83 0 0 6.89 0.1 0 0 7.82
% AG 0.39 0 2.58 0.52 36.56 0.86 0.01 40.92
%_ U 0.1 0 0.88 0 0.01 0 0 0.99
<0?J W 0 0 0 0 0 0 0.16 0.16

Total 48.98 45.22 109.17 8.61 43.53 1.01 0.17 256.69
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Table 4 The direction of transfer in LULC area change during 2008-2015 in Doi Suthep-Pui National

Park, Thailand.

2008 Area (square kilometers)
2015 LMF DDF MDF PF AG u W Total
LMF 4239 0.02 0 2.14 3.12 1.31 0 48.98
:‘03; DDF 021 4501 0 0 0 0 0 45.22
GE) MDF 0.01 0.19 104.3 0 4.52 0.07 0 109.2
é PF 0.8 0 0 5.11 2.7 0 0 8.61
% AG 1.1 0.29 3.19 112 3707 076 0 43.53
% U 0 0 0.84 0 0.02 0.05 0.09 1.01
S w 0 0 0 0 0 0 017 017
Total 44.51 45.51 108.3 8.37 47.43 2.19 0.26 256.69

Remarks : Land-use class: MDF = Mixed deciduous forest, LMF = Lower montane forest,

DDF = Deciduous dipterocarp forest, PF = Pine forest,
AG = Agricultural land, U = Urban and W = Water

wilddn sunuunslusglenifiauain
ATIATIERAUIUANENEANUTALN WUINAUNNT
Aamunisiasuulasmesnisiiaulagnisasitud
B fanusenndesiufmsiiutuvesiuiinumsnssy
LLazﬁuﬁLﬁaw%m;mumﬂﬁﬂﬂsimaquwéﬁy’wm
TmLa‘wwzmsqmﬁaﬁuﬁ{mummmmﬂﬁqmiu
49usN (W.A. 2543-2551) onaduiionnanitud

Uasnandnuiiuneauunniian wasiunauley

v
o A

Anfuufguyy Usenaufuinsdndunisauuiny
H1u paensuiunUvdadilassasradunguld
WsEENY (Marod and Kutinara, 2009; Santisuk,

2012) eradunaliAnnisungnireniniuiviuie

4

8y aehslsfnu AuTivdeds uasRuwnseRus
Ailflufianasedwiaiodlnaangluituiigaiiunn
111 1,000 wesansERunzadsliunans tag
lowzegneBslutasl we. 2551-2559 Hudivadu
wsTRuanaseg1wn onaliownainnisuene
ﬁuﬁm‘tﬂmmau‘[mmawwzgmwumsmwm WUUATS

vilsidouane (shifting cultivation) 9839123199

offpogluiuiifidenszuulsvdn (fallow period)
(Yarnvudhi et al., 2016; Charnsungnern and
Tantanasarit, 2017) ﬁLﬂumiﬁﬂﬁuﬁLﬁ'dﬁnawaﬂ
iauwguﬁauﬁ%ﬂﬁumﬁﬁmiLmﬂmﬂuﬁuﬁlﬁuﬁﬂ

ai@a0199zldnan 15-20 U (Boillat et al., 2015)

=

F99MNN1TANUNA1573 WU Seinsanapuvee

v '
A a

Wulineasilundous virldnavgendn (forest
patches) 31WUNN ?}qﬂaqﬂ’uwumsﬁﬂﬁuﬁﬁa
Ugninuaznalsisiomun suA anoiued uzdoime
wawid uenilefuiifignenus lfuiuiliide
MaINERITRITNTURIAL Ssn1sTiAnndungosmes
fufinuasnssuiuinniuerafinenugydenis
AuANNraINTaIETIn LT EERa T T
Faansomenisainsdsuudainisliiauly
auAALG

ae3lsfnu gveuuiIrIRnesgn-Ue
Ignmsthuuaiiuiiugninftuluiuiifanansosiuy
19 Ineldldauanulu (Pinus kersiya) 1Wunanluns

i wazUdeglvinssadlidug Winmeawnulay



2M58157uAERI g 39 (1) : 97-109 (2563) 107

nziulsdeuasaiu niefuiisosdevosuds
SawazthAuanseiumildfunansenuvedditian
Yfiesa S?iqagﬂuﬁyuﬁqammzﬁummaﬂmﬂaw
1NN 1,000 was udulddnaenszeziainis
Anwdaedl 1 Aufithawe Sfuildutuanniy
d0nAaeIiuNI3I1e91uves Elliott and Kuaraksa
(2008) fiszyh fufilsidouaseiifinadnldanndu
yidtusTesiuluiufinosgmmn fnsituydean
anludadulifiagadundnluedin
msmansainsasuulasuesnisly
Useletiiand w.a. 2567 nui fuwalilusuuuy
adoaReiuTidiuan Ao Snsifintuvesitud
nwasnssuanty Tasdndlugensainveuiiud
InwmInITILATYRIUAL Teenaduuuimidlunis
$anns videmuan uasnmftufidandegnadudu
paonIuN IS iuulsusnsiugluiiud
denlnsuiAsilolsanszUIUN S NALYIUIAIGTITR
nuanfuilagiufiulounguesdgitnisnouusuns
imluwatanniu lnenmzegrsddlutheying
A nsUSulTansETdeiRoneuuisniatu
Tl Wuadunmsdngy 2562 ilenseunquuinny
nssunsuleveiiuuiend (ane) Wetuil 30
fgweu WnsAns1y 2541 uag 17 Tgungu wnsAns 1y
2557 findnaifeafuniseylanliléifuniyana
fhmsneasluwatineulssna waznsivaey
mﬂﬁmiﬁﬂmg"dLmeiLﬂﬁ'auLLﬂaﬂu,azmimﬂ
nsainsliffunuandfunsdsafiufiagedy
foyamelavszns wastunmnmguihnungmng
919 dunal wazduszezailun1snIvEeUe
wwnumstesiuldgndesuaziaiugilueunan

d3d

9
AanssuvesuyYed Wy N15Y818Un

msnunsnssuluiunU el Inewnnzag1aBelunum

oufndduihass Wudssunuiiddyideaste
mMaasunlasszuuinalils Jsdwmasaiiostu
migzgl,ﬁsﬁumﬁ’aﬁﬁm’mﬁwﬁzﬂums%’ﬂmmm
VENMANENNTINTN NAINANSANEAS b uandly
Lﬁmfwmimﬁ'ammaqﬂﬁiﬁﬁﬁﬁu’l,qumw,mma
AREAWIN-U8 IN15wUsHUnINAINTINVRINYYE
naenszeznan 16 Y fufithanasedrsseiiios Tng

'
v o

Wiz nuganssal wazifuwnszausiuasu

o

T fuiufinunsnssy vi3alfionsnadugues
guvu wonaind Sefluunldinfindofulunis
aansallul e, 2567 Sy n1sadauuusians
msiUasuwdasnsliusslewiiau Faiusslond
dmsuiniunnisinldlunsadeununmsdanisiiie
nslim$nenssssumiesnadadu uasaranduey
frvesnguauidnlsdudslunineinsianan
Watuluouan

o a
AU
yevounimiLazmthlvesgnetu
wisAneeawn-Us uazlasin1snIsuinisseuy
fnefufianuiuanauia-henend Smin
Wedlvd anglanisatunyunisidevesditdneu
VTN IUTININ (BIANITUMIYL)

REFERENCES

Boillat, S., C. Stich, J. Bastide, M. Epprecht, S.
Thongmanivong and A. Heinimann.
2015. Do relocated villages experience
more forest cover change? Resettlements,
shifting cultivation and forests in the
Lao PDR. Environments 2: 250-279.

Boonkird, S.A., E.C.M. Fernandes and P.K.R. Nair.
1984. Forest villages: an agroforestry
approach to rehabilitating forest land
degraded by shifting cultivation in
Thailand. Agroforestry Systems 2:
87-102.



108 Thai J. For. 39 (1) : 97-109 (2020)

Charnsungnern, M. and S. Tantanasarit. 2017.
Environmental sustainability of highland
agricultural land use patterns for Mae
Raem and Mae Sa watersheds, Chiang
Mai province. Kasetsart Journal of
Social Sciences 38(2): 169-174.

Elliott, S. and C. Kuaraksa. 2008. Producing
framework tree species for restoring
forest ecosystems in northern Thailand.
Small-scale Forestry 7: 403-415.

Halmy, M\W.A., P.E. Gessler, J.A. Hicke and B.B.
Salem. 2015. Land use/land cover
change detection and prediction in
thenorth-western coastal desert of
Egypt using Markov-CA. Applied
Geography 63: 101-112.

Han, H. C. Yang and J. Song. 2015. Scenario
simulation and the prediction of land
use and land cover change in Beijing,
China. Sustainability 7(4): 4260-4279.

Hermhuk, S., A. Chaiyes, S. Thinkampheang, N.
Danrad and D. Marod. 2019. Land use
and above-ground biomass changes in
a mountain ecosystem, northern Thailand.
Journal of Forestry Research. https://
doi.org/10.1007/511676-019-00924-x.

Lopez, E., G. Bocco, M. Mendoza and E. Duhau.
2001. Predicting land-cover and land-
use change in the urban fringe: A case
in Morelia city, Mexico. Landscape
and Urban Planning 55(4): 271-285.

Marod, D. and P. Duengkae. 2019. Montane
forest dynamics based on long-term
ecological research at Kog Ma watershed
area in northern Thailand, pp. 143-156.
In N. Kamata, K. Kuraji, T. Owari and

B.T. Guan, eds. Developing a Network

of Long-term Research Field Stations
to Monitor Environmental Changes
and Ecosystem Responses in Asian
Forests. The University of Tokyo Forests
Press, Bunkyo, Tokyo.
and U. Kutintara. 2009. Forest Ecology.
Aksorn Siam Publ., Bangkok. (in Thai)
Pathanakiat, S. 2003. Geo-informatics in
Ecology and Environment. United-
production Co., Ltd., Bangkok. (in Thai)
Pontius Jr., R.G., J.D. Cornell and C.A.S. Hall.
2001. Modeling the spatial pattern of
land-use change with GEOMOD2:
application and validation for Costa
Rica. Agriculture, Ecosystems and
Environment 85(1-3): 191-203.
Rerkasem, K., N. Yimyam, C. Korsamphan, C.
Thong-Ngam and B. Rerkasem. 2002.
Agrodiversity lessons in mountain land
management. Mountain Research
and Development 22(1): 4-9.
Sahana, M.J,, J.J. Jennifer and S. Vanmathy.
2016. Land use/land cover change
prediction using CLUE-S model.
International Journal of Engineering
Science and Technology 6(3): 176-182.
Santisuk, T. 2012. Forest of Thailand. Department
of National Parks, Wildlife and Plant
Conservation, Bangkok. (in Thai)
Trisurat, Y. 2010. Land use and forested
landscape changes at Sakaerat
Environmental Research Station in
Nakhon Ratchasima province, Thailand.
Ekologia (Bratislava) 29(1): 99-109.
Wang, X. and Y. Bao. 1999. Study on the
methods of land use dynamic change
research. Progress in Geography 18(1):
81-87.



2M58157uAERI g 39 (1) : 97-109 (2563) 109

Yang, Y., S. Zhang, J. Yang, X. Xing and D. Wang. Doi Pui village in Doi Suthep-Pui National
2015. Using a cellular automata-Markov Park, Chiang Mai province. Thai Journal
model to reconstruct spatial land-use of Forestry 35(3): 136-146.
patterns in Zhenlai County, Northeast Yimyam, N., S. Lordkaew and B. Rerkasem. 2016.
China. Energies 8(5): 3882-3902. Carbon storage in mountain land use

Yarnvudhi, A., S. Sungkaew, S. Hermhuk, P. systems in northern Thailand. Mountain
Sunthornhao and S. Onprom. 2016. Research and Development 36(2):
Plant diversity and utilization on 183-192.

ethnobotany of local people at Hmong




