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[ ORIGINAL ARTICLE ]

Application of SWAT model for estimate the effect of Land Use to Streamflow

at Mae Thang subwatershed, Phrae Province

Supattra Thueksathitl, Venus Tuankmal, Khanchai Prasanail, and Patchares Chacuttrikul~

Received: 30 November 2022 Revised: 1 February 2023 Accepted: 9 February 2023

ABSTRACT

The transformation of forest land into agricultural areas is one of the factors affecting soil
hydrology. The soil plays an important role in water retention. When the soil is degraded, it directly affects
the streamflow. Therefore, this study focused on the effect of land use on streamflow using the SWAT
model, which is a hydrological model for estimating streamflow in the agent area of agricultural watershed,
in Mae Thang subwatershed, Phrae Province. This study simulates 2 scenarios: 1) determining the watershed
class area 2 as the forest area with no other changes, and 2) changing both watershed class areas 2 and 3 as
forest areas and perennials, respectively. When compared to the existing land use condition, the results
showed that the streamflow from both simulations tends to drop during the wet period and increase during
the dry period. This is because there are more perennial and forested areas, which leads to more plant
transpiration. In contrast, it aids in reducing surface flow, which promotes soil infiltration, soil water storage,

and stream flow during the dry season.

Keywords: SWAT model, land use, streamflow, Mae Thang subwatershed
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Table 1 The amount of rainfall and streamflow in 2018 of Agricultural and Forest subwatershed at Mae

Thang subwatershed, Phrae province

Agricultural subwatershed

(Area 0.9505 sq.km.)

Forest subwatershed

(Area 0.4548 sq.km.)

Mondh Amount of | Amount of streamflow | Amount of rain | Amount of streamflow
rain (mm.) (m’) (mm) (mm.) (m’) (mm)
January 12.02 0.00 0.00 17.90 0.00 0.00
February 7.40 0.00 0.00 6.40 0.00 0.00
March 26.51 0.00 0.00 22.40 0.00 0.00
April 201.27 0.00 0.00 217.80 0.00 0.00
May 154.74 0.00 0.00 221.70 0.00 0.00
June 114.07 37,013.79 38.94 155.10 0.00 0.00
July 453.70 | 465,004.70 489.22 472.20 28,063.21 61.70
August 208.00 | 124,831.77 131.33 184.60 12,706.31 27.94
September 143.20 46,511.10 48.93 171.30 21,004.55 46.18
October 32.70 17,096.90 17.99 40.90 277.14 0.61
November 30.80 0.00 0.00 7.40 0.00 0.00
December 7.10 0.00 0.00 5.00 0.00 0.00
Total 1,391.51 | 690,458.25 726.42 1,522.70 62,051.21 136.42
Wet period 1,307.68 | 690,458.25 726.42 1,463.60 62,051.21 136.42
Dry period 83.83 0.00 0.00 59.10 0.00 0.00
Ration of streamflow
52.20 8.96
to rain (%)
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Figure 5 Amount of rainfall and streamflow at Mae Thang subwatershed in 2018; (a) Forest subwatershed

and (b) Agricultural subwatershed
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Drought tolerance of tree seedlings and relationships of their functional traits and survival

under a drought experiment
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ABSTRACT

Climate change crisis, especially droughts which have intensified; thus, the need for forest restoration
projects to focus more on species selection. As insufficient water stresses seedlings; therefore, it impacts their
growth and survival after planting. The objectives of this study were to evaluate the drought tolerance of nine
native deciduous tree species under controlled conditions and to investigate relationships between 10 studied
functional traits and the tolerance ability. Seedlings of nine studied species were tested under drought conditions
for four months. After 113 days, only Afzelia xylocarpa and Bombax ceiba survived in a no water treatment.
The studied species were classified into 4 groups using 10 functional traits. 4. xylocarpa and B. ceiba were
grouped with other species that expressed a high value of tissue density and roots respectively. No correlation
between survival time and studied traits were found. Further investigation of functional traits at different stages
of plant growth in both field and controlled conditions will enhance our understanding of selecting suitable

species for forest restoration in the face of uncertain climate change conditions.

Keywords: forest restoration, functional traits, climate change, tropical forest, native seedlings

'Graduate Master’s Degree Program in Biology, Faculty of Science, Ching Mai University 50200

*Forest Restoration Research Unit, Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200
*Environmental Science Research Center, Faculty of Science, Chiang Mai University, Chiang Mai 50200

“Master of Science Program in Forest Management, Magjo University Phrac Campus, Phrae 54140

*Corresponding author: E-mail: dia.shannon@cmu.ac.th

94



NsansdetinaInethlfiesIng 7(1): 93-110 (2566)

NN

] i ;4
Tugaa ldAnessyiriunsuih
Y )
lasuanuanlennynmadiunaiiosninanu
v =K

aszmindalyminnudon Insuvesszuuiing

MIFUITIANIUNAINHAIININFININ 3'3115@

U g

@

VIMasinaidiayaemsivilenunsgnaiu
A Y o Ja s
NFUNAdeNIzALIan HaaINITaliIeTAAIY
ENEY (New York Declaration on Forests) 111 U@

4 4 H P
ihuwelunsiuyiuiaua 350 duenais
A
(2,187 a1u'l5) meludl w.a. 2573 TagyjaHuy
- {1 4 14 1
wunudenInsy 150 1uanas (937 au'ls)
A 4 1 4 H
molull we. 2563 uaguynunthuaziun
A A Y s Y 1
mzalgniudn 200 S1uenans (1,250 am'ls)
~ ]
e1ud) w.f. 2573 (Stanturfez al., 2015) HUIBU
@ 9y =K o & A dy A
naneszautiudIanuInulumamuiunih
Arug lUAumsduasuguINveIsz DUt
A A 9 Y a
o3y anNuasaluns1Husnsen
a Ao w S dal o I ] A Ay
sevuiandiIay NI ulued1avanaod
k4
AnsandImsliuaivesthuyaennugunss
aumsnlasunlasgiomeluouing
K 4
HansegnUniIveanistlasunilag
a A =Y g d’ =)
glomanensanavedlfsuaninumaysell
Aa ] Y tg & 4
HAZMINATINAIG1IUIUTY Feauson e
a 9 g [ Y] d’ g’/ a
Tuglimavasoudnegnunasuazgioinie
N0491 (Hulme and Viner, 1998) A2 1014184
1 1 d' 9 7= ) =
dawanenisilasundasdiuaisaneuassn
[ 4 A =\ [ v o 9
ANBAIYOINY UANNAUHUTALNTAIBY0INGT
4 1 x @ <]
1 luwlasuyihasinezlvinadnuaziiony
f

woeni1 17 newiirliign (FORRU, 2005)

95

' 9 Y A I A '

FaunNa1netuszeznianulsiz ey
' A Y

ll']ﬂ@lf)ﬂTi!ﬂJafJu!lf]Jﬁ\'iﬁﬂWWLL?ﬂﬁ@NI@ﬂLﬂWWﬁ

(%

oA ¥ &2 o g 9
fJfJ']Qﬂﬂ@]@ﬁﬂW'Jg‘llWﬂu"I“?\iﬁ]ﬂLﬂUQﬂﬁiﬁ‘ﬂﬁ”l‘ﬂﬂl

D]
Y

Y
Y9In1509A2909na1 Il Tunlasiluyszozusn
A = Yo =~ [
(Koch, 2022) tioy 1asuanuasgnInsea
dy a 1 A =3 A o
ANUFUTUAUAAINBILIDIIUDIYATEINIT T
: y 3
Idsn ldawnsagaihyumnlduazivaielylu
v Y Y
Nga (Engelbrecht et al., 2007) NIUNMIABUAUB
YOINFUADZFUAADANULUTIUSINHAADNITION
~Aa o & d o R
Frauazanudusaveoamsasad luszezndn il

[

=1 a ) d‘ a
UNTUIR 11!’31!1111!681/]W818111E]‘ﬁﬂ16

2

AU TNRUENINIIATIUAENIIO DU YD
ANANHAZMITIUTINTUANUEINITOVDINY
1 a a [} 4 1
apMss Ay Ta Msaunuguaznisegion
Tasldanbuenedagiuine saunuanyas
NAITINS WAL TN VoINY Iusz VUL
Y
(Violle ez al., 2007) AMANHULIUAIUAINITD
¥ = s v W A A Y
dzoudinagninisliudrvesnsnaonndos
fudaadeunlasunilas naziinsiiunle
9
o o [ [ a [l
Usz Temidmiuaaaonyianaslunisiuyih
' Y} o a Y A A
SN UADUNUINUANHULIFIN TN UDIN N

AIHAADAMTNNUNIUADTATNURILAL 1HU 115
f ! o VY A < a
Huih Taswug WidesduludszmedngIn
1 ﬂol 4 1 ﬂol v
wuInihminudeaeiiminaavesly (LDMO)
1 = [l =~ 9 9
UIVONDIATIUNUNIUADAIINLAT BAVDINGT 11]
Y Yy Y A =
meldanimudauds tiesninlufinnuaiiy
] dy A o Y =
Wunivveuiioweninildaannmdenie
s A a o Y Y
YOUFANUDINFYAUAIIVURIUAL (Toledo-

Aceves ef al., 2022) A1TANHIAITUNUUA



NsansdetinaInethlfiesIng 7(1): 93-110 (2566)

Y 9 a Y

woana1 il 10 viia meldanizaruquaielu
Tsaiseudsemeaaily wudadIunue131N60
9 v v
wWunly (RLLA) AfiA1gai 1dndr 1A
Y Y Y o Y Y 9 aa
Aumuauuranda vilinarldsend 3
1 9 A = R
ApUTNgoININTINANd T Idauaz

= %’ Y .
lufin1sa1e111ios (Lopez-Iglesias ef al., 2014)
TuvugnAwe1I9INduNIE (SRL) NAIGY
v o Jo o = A R
FuWusnuszauaNuann N IuITar1iila
(Olmo et al., 2014)

v o o a
UDNITNNITANUAUNWUTVDIANH U IY

P
9 [ Y
wihatuanuawsalunisnuuds nsiuy

wiiealudszmaaunuiiniue1nsin (RL)
Y
UINUNTIN (RW) AUANVBITIN (RD) @019 9
o a Y YA [ ~ gj.:
Merianal lEMNUNIUAANATIANINI
- da 4
ANUATNINIEMNATNAINANVIABY TNV
YOIAU NITWINDIYUDIAY LATYUNYTAY
Y
(Navarro-Cano et al., 2019) WonInHT51891UN
1 dal d’ 1 =Y
yravodluaeNunly (LMA) ¥1805u18
AN T lumMsSuuae lomasenasia uag
' Y Y v A
msdsingedueandrlinieldanimndisun
(Toledo-Aceves et al., 2022)
Jogtiuludszmalnelisienuanvus
A Y A A y 9
WA NVoINYAIUI Y08 Tasmniz luszes
na1lduaz luwandon Teanuanuaiuiinlu
' Yy 9 = 2
AIANMUNUNIUADANUURIUAL NITANIUDL
' A ' ° ' o
Fromuoennuiii llgnis e ss Teaidu
ATAAAONFUANT NN UL AUNVTZ VU IR
v A A dAda ~ ] A
TNz 0819gINUNNUANWTIIADNIT LN Y

9

Y
AuAMzudanasInmsilgn mseneluasalid

96

[ = Lﬂ' =
Tagszaenne 1) onlSeufiouanuainnsn
Tumsnuudaveandilyl o wila areldanin
TsaSouniimsniuaw 2) e l9anyaziFamim
fuly drdu uazsn (571 10 anvay) lumsda
[ A A Y o v J 1
AQUAY 1aY 3) INPAUMIANUFURUT NI
o a Y Ay o ¥
anvazmantnauly d1du uaziin (52 10
[ o Aa 9 9 Y
anuay) NUNIIearIaueIndl lin1eldnis

NAROIANIIZLAS

J as
gUnsamazIEms

1. MsAaeny HauazMsquand
aw Ayy Y Yo a
\TIU')ﬁ]EJullﬂﬁ'Jﬂﬁ'nJﬂa’l]‘llﬁ]']u')u 9 FURA
A o 2 U ) =
ez ludendaviu 1udl w.e. 2563
Y ' ' .
1aun wza1 T4 (Afzelia xylocarpa (Kurz) Craib)
Y
17 (Bombax ceiba L.) ﬂﬂ (Careya arborea Roxb.)
YUY (Chukrasia tabularis A. Juss.) G]?E](Gmelina
arborea Roxb. ex Sm.) NIEUN (Irvingia malayana
Oliv. ex A.W. Benn.) tWN1 (Oroxylum indicum (L.)
Kurz) ERRETRIEY (Phyllanthus emblica L.) h01%
Y
VeNon (Spondias pinnata (L.f.) Kurz) TERIR
9 v
9 wiiagnlFlumsiuihvesianiatiiu Annw
@ 3ol & g v N Y
qq 300-500 LIAT INTTAUUINSLA “D'\‘l!,‘]_]uwu‘fqihlll

9 A d' [ A 1 [ [ [ ]
novounnuludsnunythwaaludaviadiuv

S =

( Shannon et al., 2020) LA UITIIITUD

]
A o

QA
anumvzanlumsdunsiidneninlunis

Huylthwaaluvesnmiamiie (Elliott, 2008) na

QJ]II’yQ A o

Tinanuagniiwn BusnaGeumizding)

pu——t
Ee
Se
@
Lo
DD

L 4 aa
um@ﬁﬁuﬂ‘ﬁiiﬂ%WﬁﬂﬂEﬂﬂ’f]flqn/lw

MANNTLINGTAD UHIINIIDOIFoI 1N



NsansdetinaInethlfiesIng 7(1): 93-110 (2566)

BUN0INDY JanTrea 1Ny (18°48°36”N 98°56
{ ¥ I
547 E) N0 ga9In1neia 349 a3 (Hunal
@ 4 g‘/ o { 1%
sz 4 e mnduvihimsnlasudagign
1 a 9 A @
(@UNETNYDIAY Youzni1 tazlasnnaluy
I 1 o y 9
oRs1dIU 2:1:1) uaz,yug (guwizding g
9y v
YUIA 9 x 2.5 1) NNAW AmuININgnuugi
4 <
Tag Elliott ef al. (2013) thiond1 1dudausaz i
1 9 a 1 = o 9 Y
ANNGI081T0Y 30 yuAAT noudwing1 i

gJ/ = g// U
navua lldnu luvuansuae i

2. MINAARITNNIZHANUTDUIINZT
Sy vy A 9
msnaaositlendrlal o wila (1099 1)
Y A 9 o Y 1 a g’;
AN 1FNAADIIUIY 42 AUABFUA TIUNIHUA
[ <3
378 AU 1AEINUAUMSNAADILLUGNLADN
4
oy (randomized complete block design)
u 3 wlas Tuusazulasdlszneudlendilsf
Aa ) [~/ Yy
wiigaz 14 au uuilu 2 gamsnaaos laun
Y Y
Glgﬂsl,ﬁ}ui (water treatment) meﬂ”lusl,ﬁ’m (no
water treatment) NOUITUNIINAADINNTIOINI
o Y|y Y Y Aa A
mzsnd lduaazdudenaradnlaioniuau
dy %I =1 Q‘ cy d‘ '
ANNFULazIAIudeaoudd  enaidiull

[

& = A Y
24 971ua EUMINAAT IaeluazLLUTLAY
= . Y gy 2
ANUTHEAR (wilting stage) ttarsarInar laf vt
d' 1 ?)J 1 gIJ
sammzaunogluganaaosuulmiunniy

u

~ v KX 9

@ 1 y I
UNMIYUNNUYBYaNn 2 U ﬁﬂlﬁﬂﬂlﬂuj'$ﬁl$ﬂﬁ'l

[ g‘/ v K 9 [ 4 d’
36 W MntuTuNndoyann 1 dlend iiesan
H ] 1 I~ 1
nd1 ldumsnlasunilasedeneailuass’ll
Y
(Pooter and Markesteijn, 2008) 3una1 linavua
q Y So‘ =\ =< 9
Tugamsnaaswuy liliidinsaeddesay

80 59WszezANTUNNYoYa 113 TU

97

Y a [
M3 Iazuuulsuuuna Yzl
[ 9 [ asn
Haza1au aanidadan1niTued Pooter and
Markesteijn (2008) 91t@13M3 17 e AUAT LY
1 =1 dy ] d' (%
0-6 HLANITANEIN IUNUAMUIHEURITEAY 5
Mene MInaaly (deciduous) ¥oanal lil Iagh
1 3 1o 9 v AxA = Y (v [
lugranamuanaaIaudlsIa) 39 1adsuszan
d' Y A =1 1Y Y] dy
anutea Iaoies 5 sza aail
o = A
52U 0 WN1eDN lulldanuesny
A A = ¥
HEUNINITDANNIATIAINNTUIALN
(% = = d‘
LAY 1 Hu1ena lulianuiiedan
< [ { {
wndes dunavinyuiiuluilaounias
< Y
1antioe
(% =1 d' [
52AU 2 U1 TueUn NN FaUne
vnyuduluiasunladlduinninlng ua

'
o A

a a (= ] dyd 4
vsnuilululigadinudtimsmevessad
[ =1 Ai' 1
FEAU 3 N80 TUHe108193 U
FUNAIN IUNMAIININUALWUNITA1IUD
A A A
Wawamuvouvisetlaiely

[ =2

Y
FEAU 4 ¥N19DY TUNIHUAAIBLATIY
o Y o AAAa
VDA UINUBIN LA
[ =2 1 o 9 A A
TEAY 5 MUY FIUANA ULV UDAUUDY

9 Y 2
AUNAINYNINUA

=S (Y] a Y d' 4 %4
3. MAnHIANYAUZIT NNV INa1 3]
Y
msanerarutlendr ldsudusiuau
Y
9 ¥iia (5100zRoAwiaTzYlude 1) SIuNInua
Y Y v a = o 9
45 AU (s AuApria) TMITanuge ANundg
v o Yy 9 g
apsn uaziusauluvesnd ldnndu miniu
1 k) 9 v 9y Id 1 A o Y
uianar liuaazdusanilu 3 d2u A 519 a1du

Yy o 3 v ¥ Y Y
uazelu UAIBIUIUNUNTAUASUIHNUNLNA



NsansdetinaInethlfiesIng 7(1): 93-110 (2566)

v
=1

Y v
mﬂuuﬁmamaﬂ‘ymzwwﬁwﬁ 10aNHYUE N
Pooter and Markesteijn (2008) RCERREREEAY

o o

anudusiusruaNnuavsalumsnuudeves
Y Y o A o a Y Ay Y
narlal aail 1) anvazyarinaiuly 1dun
o ! g Y 9 1 g @ 9 A
daauinvinuiavedluas v nuRIvDINY
1 ¥ H 1 %’ %
(Leaf mass fraction) dad@2uUNuN luaui1niin
Y A . ¥ @ Y [
UNRIUDINY (Leaf area ratio) H1HUNIUNIND
Y Y [
rinaavealy (Leaf dry matter content) WU
I STRRIN IR (Specific leaf area) 2) ANHAIFININ
v o Y ¥y 1 ¥ @ ¥y 1 3 -
AMudidu 1dun Wiiinudiedetimiinaave
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aauandluy Table 1

Trait Unit Significance Reference
Leaf traits
Leaf mass fraction (LMF) gg’ Photosynthesis and nutrient Poorter et al., 2012
Leaf area ratio (LAR) em’g’ Light capture and carbon gain Lusk, 2002
Leaf dry matter content (LDMC) % Leaf nitrogen content and soil fertility Hodgson et al., 2011
Specific leaf area (SLA) em’g’ Photosynthesis and growth rate Adler et al., 2014
Stem traits
Stem dry matter content (SDMC) % Resource acquisition and support tissues (tissue Quintero-Vallejo et
toughness) al., 2015; Zhang et
al., 2017
Stem density (SD) gem” Mechanical properties of wood and correlated Hacke et al., 2001
with cavitation resistance
Root traits
Root length per unit leaf area cmem” Resource uptake relative to transpiring Eavis and Taylor,
(RLLA) 1979; Tani et al.,
2003
Root length per unit plant mass cmg’ Growth rate, light relative to biomass Reich et al., 1998;
(RLPM) investment Alameda et al, 2012
Root dry matter content (RDMC) % Root tissue density relative to growth rate Birouste et al., 2014
Specific root length (SRL) cmg-] Resource uptake relative to biomass investment Laliberte, 2016
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Using the Maximum Entropy Modeling to Assess the Habitat Suitability

of Natural Teak (Tectona grandis Linn.f.) in Mae Hong Son Province
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Abstract

Teak (Tectona grandis Linn.f.) is the most valuable commercial woods which had low distributed
in the nature. The objective of this research aimed to assess habitat suitability of natural Teak in Mae Hong
Son province based on some bioclimate and physical environmental factors related to its distribution higher
than 700 m asl. The GPS coordinates of the 20 sites where Teak is presented were used for suitability
analysis based on Maximum Entropy Modeling (MaxEnt).

The results showed that the area under the curve (AUC) of natural Teak was 0.917. Indicating
MaxEnt result is high effective for predicting the suitable habitat. Environmental factors that determined
the natural Teak distribution were slope, highest monthly precipitation in the driest month, and the highest
annual mean precipitation. As a result, the suitability habitat of Teak can be divided as Least suitable, Low
suitable, Medium suitable and High suitable at 62.12, 19.80, 9.59 and 8.49 %, respectively. High habitat
suitability was found in Pang Mapha District, Pai District, Mueang District and Khun Yuam District. This
finding can be applied in the Teak restoration management plan in these areas to increase the teak population

in nature, in addition, the protected plan also can be promoted with high capacity management.

Keyword: Maximum Entropy Modeling, Habitat Suitability, Teak (Tectona grandis Linn.f.),

Mae Hong Son province
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Table 1 The 19 bioclimatic variables for used in MaxEnt modeling.

Variable code Parameter Unit
BIO1* Mean annual temperature °C
BIO2 Mean diurnal range (the mean monthly difference °C
between maximum and minimum temperature)

BIO3 Isothermality ((BIO2/BIO7) x 100) °’C
BIO4 Temperature seasonality (standard deviation x 100) °C
BIOS* Maximum temperature in the warmest month °C
BIO6* Minimum temperature in the coldest month °C
BIO7 Annual temperature range (BIO5-BIO6) °’C
BIOS8* Mean temperature of the wettest quarter °C
BIO9* Mean temperature of the driest quarter °C
BIO10* Mean temperature of the warmest quarter °C
BIO11* Mean temperature of the coldest quarter °C
BIO12* Annual precipitation mm
BIO13* Precipitation in the wettest month mm
BIO14* Precipitation in the driest month mm
BIO15* Precipitation seasonality (coefficient of variation) mm
BIO16* Precipitation in the wettest quarter mm
BIO17* Precipitation in the driest quarter mm
BIO18* Precipitation in the warmest quarter mm
BIO19* Precipitation in the coldest quarter mm

Asterisks (*) indicate variables used as model input.
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Table 2 Correlations between bioclimatic variables.

BIO1 BIO2 BIO3 BIO4 BIO5 BIO6 BIO7 BIO8 BIO9 BIO10 BIO11 BIO12 BIO13 BIO14 BIO15 BIO16 BIO17 BIOI8 BIO19

BIO1 1 -0.55 NA  0.75 1 1 -027 0.99* 1 1 1 0.52 0.83 -0.92  0.93* 0.70 -0.90 0.78 -0.90
BIO2 1 NA -021 -052 -0.55 0.74 -0.53 -0.55 -0.52 -0.54 -0.11 -0.33 0.34 -0.38 -0.22 0.28 -0.30 0.50
BIO3 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BIO4 1 0.75 0.74  0.09 0.75 0.74 0.76 0.74 0.49 0.68 -0.72 0.66 0.6 -0.71 0.65 -0.50
BIOS 1 1 -0.25 1 1 1 1 0.53 0.84 -0.93  0.94* 0.71 -0.90 0.79 -0.89
BIO6 1 -0.30 1 1 1 1 0.54 0.84 -0.92  0.94* 0.72 -0.90 0.79 -0.90
BIO7 1 -027 -0.27 -0.23 -0.26 -0.28 -0.30 0.20 -0.28 -0.28 0.10 -0.32 0.36
BIOS 1 099*% 0.99*  0.99*% 0.59 0.88 -0.91 0.94* 0.76 -0.88 0.83 -0.90
BIO9 1 1 1 0.51 0.83 -0.93  0.93* 0.7 -0.91 0.77 -0.90
BIO10 1 1 0.53 0.83 -0.92  0.94* 0.7 -0.90 0.78 -0.89
BIO11 1 0.52 0.83 -0.93  0.94* 0.71 -0.91 0.78 -0.90
BIO12 1 0.90* -0.55 0.62  0.95% -043  0.94* -0.48
BIO13 1 -0.82 0.87  0.97* -0.74  0.99* -0.78
BIO14 1 -0.92 -0.75  0.98* -0.77  0.90*
BIO15 1 0.78 -0.90 0.82 -0.90
BIO16 1 -0.65  0.98* -0.70
BIO17 1 -0.67 0.86
BIO18 1 -0.71
BIO19 1
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Figure 1 (A) Omission rates versus predicted area (B) Results of area under the receiver operating

characteristics curve (ROC - AUC) analyses for a MaxEnt model of habitat suitability for natural Teak

(Tectona grandis Linn.f.) in Mae Hong Son province
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training gain in MaxEnt models for natural Teak (Tectona grandis Linn.f.) in Mae Hong Son province.
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Table 3 Predicted potential distribution areas for natural Teak (7Tectona grandis Linn.f.) in Mae Hong Son province

District Least suitable Low suitable Medium suitable  High suitable

Km’ (%) Km’ (%) Km’ (%) Km’ (%)
Muang Mae Hong Son 508.83 (21.94) 793.86 (34.24) 456.37 (19.68)  559.79 (24.14)
Khun Yuam 1,504.30 (92.85) 99.93 (6.17) 15.94 (0.98) 0

Pai 622.59 (27.08)  1,007.12 (43.80) 417.88 (18.17) 251.72(10.95)
Mae Sariang 2,483.92 (94.24) 121.66 (4.62) 23.82(0.90) 6.42 (0.24)
Mae La Noi 1,331.63 (97.19) 33.90 (2.47) 4.58 (0.33) 0
Sop Moei 1,419.25 (98.64)) 16.02 (1.11) 3.56 (0.25) 0
Pang Mapha 69.27 (6.31) 457.51 (41.69) 304.28 (27.73)  266.43 (24.28)

Overall 7,939.78 (62.12)  2,530.00 (19.80) 1,225.62 (9.59) 1,085.18 (8.49)
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Figure 3 Suitability area of Teak (Tectona grandis Linn.f.)
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ABSTRACT

This research aimed to determine the levels of attitude and perception on forest laws regarding land use policy in
Phu Pha Man National Park as well as to investigate the factors affecting attitudes and perceptions on forest laws of
people who had land use rights in Phu Pha Man National Park. An interview form was used as an instrument for
collecting data from the sample group consisted of 315 people who have land ownership in Phu Pha Man National Park
under section 64, National Park Act B.E. 2562 (2019). The obtained data were analyzed by using descriptive statistics.
The results showed that most of the respondents were male, aged 41-50 years old, finished the primary level education,
and made their livelihoods as gardeners. Each household earned less than 10,000 baht per month, with land ownership
of 5.1-10 rai. Their perception of forest laws information was at a moderate level. Their attitudes towards forest laws
were at a high level whereas their perception of forest laws was at a moderate level. The study also revealed that age,
education level, main occupation, monthly income, land ownership, and land use pattern were factors that affected
different levels of people’s perception of forest laws. Moreover, it was found that people’s perception of forest laws
information had a significant correlation (p<0.05) with a level of people’s perception of forest laws. These research
findings will be applied as a guideline for Phu Pha Man National Park as well as relevant agencies in providing
information about forest laws to people in order to reduce the problem of the encroachment into national park in the

future.
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Independent variable Dependent variable
1) Gender
2) Age People’s Attitude of Forest Laws
3) Status > Regarding Land Use Policy in
4) Education level Phu Pha Man National Park
5) Main Occupation

6) Monthly incomes People’s Perception of Forest Laws

A\ 4

7) Land ownership Regarding Land Use Policy in

8) Land use pattern Phu Pha Man National Park

9) Participation in National Park

10) Perception of forest laws information

Figure 1 Relationship between independent variables and dependent variables

Table 1 The proportion of people who own Land use and the sample Categorized by village, population

(person), number of samples (person)

Village name Population Sample

Na Noy Village 82 17

Na Yang Tai Village 11 2

Sum Pak Nam Village 317 67

Huay Hin Poon Village 65 14

Wang Kok Kaew Village 80 17

Wang Sa Wab Village 247 52

Huay Sor Village 372 79

Tad Fha — Dong Sa Kan Village 314 66

Total 1,488 315
3. msIRzHiveya uiTeRiRetes AREAIUNITE15199 03 A
52108U7FI98139U5 U1 (Quantitative mam uuvaeunutailu 4 4w fe

research method) 1F VU WA 1WAl (Interview duf 1 FoyaanmiAsgnasdany
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Table 2 Socio-demographic factors (n = 315)

Sample group Frequency Percentage
Gender
male 158 50.16
female 157 49.84
Age
21-30 19 6.03
31-40 54 17.14
41-50 99 31.43
51-60 68 21.59
> 60 75 23.81
Status
Single 62 19.68
Marital status 217 68.89
Divorced/widowed 36 11.43
Member in Family
1-2 32 10.16
3-4 153 48.57
5-6 87 27.62
> 6 43 13.65
Education level
Uneducated 23 7.30
Primary level 135 42.86
Junior high school level 34 10.79
High school level 68 21.59
Vocational certificate 8 2.54
High vocational certificate 14 4.44
Bachelor’s degree 29 9.21
Postgraduate 4 1.27
Length of stay in the community (Years)
<5 21 6.67
5-10 21 6.67
11-15 19 6.03
16 -20 30 9.52
> 20 224 71.11

Table 2 (continued)

Sample group Frequency Percentage
Main Occupation
Company employee 5 1.59
General employee 52 16.51
Freelance/sales 39 12.38
Farmer 63 20.00
Gardener 130 41.27
Government service 26 8.25
Monthly incomes
<10,000 125 39.68
10,000 — 20,000 120 38.10
20,000 — 30,000 40 12.70
> 30,000 30 9.52
Land ownership
1 —5rai 72 22.86
5.1-10rai 99 31.43
10.1 — 15 rai 72 22.86
15.1 - 20 rai 45 14.29
> 20 rai 27 8.57
Land use pattern
House 8 2.54
Farm 73 23.17
Sugarcane/cassava 135 42.86
Rubber tree 41 13.02
Mixed farming 50 15.87
Date palm 8 2.54

Participation in Phu Pha Man National Park

Ever

Never

101
214

32.06
67.94
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Table 3 Channels for Forest Law news (n = 315)

Channels X S.D. Level
1. Subdistrict Headman/Village Headman 1.16 0.57 Medium
2. Phu Pha Man Forest Ranger 1.08 0.71 Medium
3. Broadcasting tower 1.02 0.59 Medium
4. Village monthly meeting 0.96 0.73 Medium
5. Television/Radio 0.89 0.63 Medium
6. Family 0.80 0.71 Medium
7. Neighbor 0.77 0.65 Medium
8. Placard 0.70 0.67 Medium
9. Government (non national park) 0.64 0.64 Low
10. Public relations board in the village 0.61 0.64 Low
11. Social media (Facebook/Tiktok/Line) 0.60 0.76 Low
Total average 0.84 0.36 Medium
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Table 4 Hypothesis test results
Attitude Perception
Socio-demographic factors Correlation Correlation
t-test F-test p-value t-test F-test p-value
Coefficient Coefficient
1. Gender -.988 - - 324 -.802 - - 423
2. Age - 1.653 - 161 - 11.163 - .000**
3. Status - 1.581 - .194 - 1.739 - 159
4. Education level - 1.996 - .055 - 7.316 - .000%*
5. Main Occupation - 1.542 - 177 - 12.443 - .000**
6. Monthly incomes - 726 - .537 - 7.193 - .000**
7. Land ownership - 2.138 - .076 - 3.097 - .016%*
8. Land use pattern - 2.132 - .062 - 3.849 - .002%%*
9. Participation in National Park  .831 - - 407 1.162 - - 246
10. Perception of forest laws - - .048 392 - - 139 .013*

information

Note: Significance with; * p < 0.05, ** p <0.01, *** p <0.001
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