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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'~
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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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Figure 2 The relationship between water discharge and water level of water in the stream (rating curve) at

Mae Thang subwatershed, Phrae province; (a) Forest subwatershed and (b) Agricultural 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 (%)
2. mstszfuSananinhiael funusiaes wis e sty e l¥nadnsaldin
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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
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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

98




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

a d
4. MAIATZHVOYA
A < Y g’/ o Y
N153IATIEHYYaNINNANIAIY
o
T15Un5H R 1I95%U 4.1.2 (R Core Team, 2021)
1. NSNaasuVIASaAIaLALIoaad
a J [ v J
(Kruskal-Wallis test) n351z ¥ Yoyanuduius
1 a A d‘ d‘ =4
FLUINFUANFUAZASUUUANNHOURINTUNN
HDATY 113 U HAIINEUNTNADIANIZURA
TuBoumizs Taoldmlsdu Ao sHaNy taz
U A d' ?1}/
a215913 AD ATUUUANUITHEURT DINUY
NATOUNIANINUANAIITEHIITHA Tasld
Dunn-Bonferroni test
a 4 1
2. M13IIATILHINIT0YT0A (Survival
. =Y 9 A a (%
analysis) laeiaulsau Ae viia uazaulsaiu
A aa = Y 9
A9 ATIBATIN (AZUUY 1 18D nal ldae
= Y ) Yaa v A o X
AZUUY 0 UUIEDI NA1 TR & TuNTunn
v Y
Aoyanuiionn) 91n1iu14 Kaplan-Meier and
log rank test NATOUNIAIUUANAIITEH I
1 Aa a a’dal 9 .
wAas¥He N1suAI1zHE 1y Package survival
(Therneau, 2021)

(2

a L4 J
3. ﬂ'li’)l;ﬂ‘i?gﬁﬂﬁﬂﬂigﬂ@ﬂﬂaﬂ

=

(Principal Components Analysis: PCA) | W 9

v o d 1 @ a A

Glﬁ'ﬁﬂﬁfl'ﬂﬂ'J'lﬂJﬁiJWHﬁigﬁ'J'Naﬂ‘ngﬁﬂ‘Viﬂj'ﬁﬂ

A A A= ) .
nazsUaNsNANY1 laaly Package FactoMineR
(Le et al., 2008) 1tae Factoextra (Kassambara and
Mundt, 2020)

a 4 a

4. ﬂ']i')l;ﬂﬁ'ﬁ?‘iﬂ'ﬁﬂﬂﬂ@ﬂﬁf\ﬂéju (Linear

@ Y 4 1 @ a

regression) ANINNFAUNUDISHINANHUS LY
Y A o ST . .

HUINDULIATITOAYIN (survival time) Tagnan

50AFIANUIBDITIUIUTUNAININGUNTNATDY

99

A g ! a Y
Indesay 5o vowwazyiame il uay Fevas
50 §91iFIA0g NAIINIEUNIINARDIAN1IZUA

Tassmualddanlsdufednyazidaniing 3

v Jdao

= o td' 9 1
UANUFTUNUDINUUNU PCA N 1 Ulﬂllﬂ

(3

NHWUS

]
° o Y

A 1 =)
unluaovunuLAIveIns (Leaf area

=), =D

adIu

DNe

9 9 9

ratio) V11U IAeMinanvedd1dY (Stem
dry matter content) 11417 AUF A0t 1M N A
299310 (Root dry matter content) LAz TAY
o 1N8150ATIA MIMIMIUANIATgIUToYA
(Data Standardization) ﬂlﬁ)iﬂsljﬂylaﬁ"mﬂiﬁ’auﬂﬁ

a 4 a -t 9 .
AUATISU ﬂﬁ’;&ﬂﬁwwuiﬂf function Im

a d
HWalasIv1Iu

1% 1% 9 k4
1. ﬂ313»1iﬂlﬂiﬁﬂuﬂ1§ﬂ1!!!ﬁ36116\1ﬂa1]13~1ﬂ1ﬂalﬂ
aNnnigneaany
= Aa aa Y 9
NﬂWiﬁﬂ@nilﬂ?ii’f)ﬂ“b"!l@]ﬂl@x‘]ﬂa']"lﬂ
Y Y I
Iﬂﬂﬂlﬂﬂ”l'ﬁ/lﬂﬁ@Qﬁﬂ”l’ll&tﬁﬁlﬂllﬁ%ﬂglﬂﬁTi’J‘J\l
v
MIvua 113 U W‘U'ﬂiuﬂjﬂﬂTiﬂﬂa@\HL‘UU

v
A v AaAA

19 ¥ ¥ a Y Y o A Aa
llllhl‘ﬁu'] uﬂaﬂmmau 4 FUA NYIUBIND

e

Y

1aun wza1 109 (4. xvlocarpa) 33 (B. ceiba) 8uHiU
(C. tabularis) UWazNZNON (S. pinnata) 1ABNTTOA
Finveaunazsiiane 3euaz 81,57, 28 uag 19
ANEIAY PITABUAUBIVDINAT I e uITauAa

I 1 1
183y 3 wuu 1dun 1) WymevauoInanlIY

Yy v a A '
unauae laeiimsnasuudasveslutazaends

<3 A A <3 Y

590157 Ny seevavednieluandeslu
[ dd’ [ g}/ =
71a1411 4 Y9INITNADDY LATHAIIIAUUINT

A A @ 4 ]
asuulasfounnddard sy nszun

(I. malayana) 2) N¥umslasuutasvesluedis



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

A5 uaz NV A NN AU INITATBN
F30'18 U5z a8 (4-10 FUA1H) 19U T
(B. ceiba) Wenon (S. pinnata) Bag LNWNI
(0. indicum) 1oz 3) f¥AlFiia1lunas

Afzelia xylocarpa

Frequency(%)

d‘ 1 gﬂ 1 9
tasundasveslunaasTuegras 9
Y Y
1953 32A 104 (4. xvlocarpa) (Figure 1) 91at liwy

Y v 3
mwwmmnm‘lﬁ“lmgﬂmmmmuuﬂwm

Careya arborea

_

Frequency(%)

40 '|:|.!T|E{-|:.!£ty]" 80 90 10

Time{day)

0 B0 B0 100

<) Chukrasia tabularis Gmelina arborea
o 100 =7 S
= al
G 8
[ ;
j -
L
’ ;:r.nelt&;lav;).
Phyllanthus emblica
PEIE e A S © e
Time (day)
@Score (0] §Score 3 .._Score 4 -Score 5
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Figure 2 Survival of seedlings in the drought experiment; 4. xylocarpa (Ax), B. ceiba (Bc), C. arborea (Ca),

C. tabularis (Ct), G. arborea (Ga), I. malayana (Im), O. indicum (O1), P. emblica (Pe) and S. pinnata (Sp).
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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.),
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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 BIOl11 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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Figure 2 Relative predictive power of different environmental variables based on the jackknife of regularized

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.) in natural area of the Nawamin Queen Teak forest

FMTUTTAVANWNNIETNTIAIY
[ [ o 1 ) o A
Tnalumseysndunasiugnssuanludu
AlA (In-situ gene conservation) 119 9 17u' 1451
' Y o A A 4. [
MsguanpuINAeInIniunaIulvgedly
1 o o
119y 5nY (Khaosaard, 1992) luoda
A Y ° Yo ) a
ieanlannisi lddnesnanthsssuna
A o a o 4 o
duduliauazniinszatenuiveslidn
a 1 < ¥
FITUHIANTA INTVAIDYIITIAGY UONINT
L&I A 19 ad o A Y
wunthdnsssuyangnyngniiiaie el

3 A @ o Aa ' Y A A
Lﬂuﬂ 8917y LaziNUeE1NI19VIN Nunth

U

o ada 1R 1 <
ANTITUFIANNUDY INAAAIDYIITIALID

121

Taganizluuan19aoual19UedddInia
wigodaou AU lHYWUIEAUANNINNIZ T

108 1AYTZAUANUHNZ AN DI

agl

[

msnadounUUTIaes dmiugadeya

(7

Y v
ﬁﬂ‘ﬁiiﬂ%WIiUﬁM“ﬁ%ﬂﬂ’Jﬂlm FoNDU VDY

"l

Ze

U o

~ [ 4 9 o
uﬂiﬂﬁ\iﬂ']'if)uﬁﬂﬂllﬂa\iwu‘ﬁﬂﬁiilhlilﬁﬂ”l

=D,

Y

1Y Lﬂ' o A t:'d Y o a
HIUDIUTIINNISITTIHATT “VliJlliJﬁﬂ‘ﬁiiiJ“Iﬂﬁ
2 [ a = 1
"Uuﬂigfl]'lﬂ'ﬁ]g!ﬂuﬂilﬁmﬂ?'lﬂ FIWUI

anuasolunisviviena@ey A1 AUC



NsansdsetineInethldidesIneg 7(1): 111-124 (2566)

F4
=

ANNINY 0.917 Wunmunzandinuivlddn
4 1
535NA TUNUATIHIAUNgoaoU WL A
muzdudesNga ANIMNIZANAT AN
muzawiunae tazaNwINzaNgs Aa
< ¥ A A
Wuiesaz 62.12, 19.80, 9.59 11ag 8.49 VOINUN
9
navua dmsudunethauzd suneihe sune
ioigosdon uagdunoyueIn wuluszay
ANnumNzaugaazaNumnzantulaig
. o o
Fadrwrsod lddszgnaldlunisanaunu
F
damsnannlgniluy lddnsssuana dms
£ H i '
wannTuduiiemaulszyins Tidnlu
A 4 =
nuinzauge 59 Taudamsnamuns

9 ] =

9 v
Hoanununnylddnldosatalszansnw

A A

ds@l A dy Yo A A
UINVY LUDIINNY llulllﬁﬂllﬁﬂﬂ/‘llﬁﬂll

¥ v
A A

Inswasnnmsyngniunluefauazfagiiv

i liszanns lidn liannsofieziluda 14

ﬁﬂﬁ’msmmwuﬂgﬂﬁwﬂuﬁuﬁmmzfmqa

sedelilszanns Iddn luiuiguitudued
"

9 H
HUsedansniw i?ﬂﬂﬁﬂ?i@uﬁiﬂ‘HWﬁuﬂ

v Y = a A
’(,’f'liJ'liﬂ'J'NllNu%ﬂﬂWihlﬂf]EJWQ?J’]JSZ’(?W]ﬁﬂWW

afanssuilszma

YA v [ 4
AUZHIVGVDVO AW 1ATINITOUTNY
urasiugnssu lidnuazWanaun1ndia
a 1 1 SQ‘ 1 30’ 4

5185 usaquiiives-quiilie ou

A o [ v

HIDIUIDINNILTIFAT dandauidosaon Nln
ANNOYATIZHADIUNMIANEIITY @111
msdanisi 'l vazarv3vunyasiald
a @ 159 U a = a A 4
PUIING1AUL II-UNT Raunseinesa Nl
s < ) = Ao ¥
ANVBYIAIITHOIAANINIANYIIT8 T UATY

2 < @
U%ULﬁiﬁlﬁﬂJuﬁm

1PNA1301999

Anderson, R. P., D. Lew, A. T. Peterson. 2003.
Evaluating predictive models of species
distributions:  criteria for selecting
optimal models. Ecological Modelling.
162(3):211-232.

Brooks, R.P. 1997. Improving habitat suitability
index models. Wildlife Society Bulletin.
25(1): 163-167.

Dormann, F., C. M. McPherson, J. B. Araujo, M.
Bivand, R. Bolliger, J. Carl, G. G.
Davies, R. Hirzel, A. Jetz, K. W. Daniel,
et al. 2007. Methods to account for

spatial autocorrelation in the analysis of

species distributional data: a review.
Ecography. 30(5):609-628.

Fielding, A.H. & J. F. Bell. 2007. A review of
methods for assessment of prediction
errors in conservation presence/absence
models. Environment Conservation.
24: 38-49.

Hijmans, R.J., S. E. Cameron, J. L. Parra, P. G.
Jones & A. Jarvis. 2005. A very high
resolution interpolated climate surface
for global land areas. International
Journal of Climatology. 25: 1965-2198.

IPCC. 2007. Contribution of Working Groups
I, II, IIT to the Fourth Assessment
Report of the Intergovernmental

Climate

Panel on Climate Change.

Change 2007. Synthesis Report, Geneva.

122



NsansdsetineInethldidesIneg 7(1): 111-124 (2566)

Jaryan, V., A. Datta, S. K. Uniyal, A. Kumar, R.
C. Gupta, R. D. Singh. 2013. Modelling
potential  distribution of  Sapium

sebiferum — an invasive tree species in

Western Himalaya. Current Science
105(9):1282-1288.

Kamyo, T. & L. Asanok. 2020. Modeling habitat
suitability of Dipterocarpus alatus

(Dipterocarpaceae) using MaxEnt along

the Chao Phraya River in Central

Thailand. Forest Science and
Technology. 16(1): 1-7.

Kamyo, T., S. Pattanakiat, L. Asanok, K.

Samanmit, A.  Cherpaiboon, 8.

Thinkamphaeng & D. Marod. 2021.

Predicting the Natural Suitability of Teak

( Tectona grandis L.f.) at Mae Yom

National Park, Phrae Province, Thailand

Using Logistic Regression Model.

Environmental Science and
Management. 24-2: 48-53.

Khanum R., A. S. Mumtaz & S. Kumar. 2013.
Predicting impacts of climate change on
medicinal asclepiads of Pakistan using
Maxent modeling. Acta Oecologica. 49:
23-31.

Khaosaard, A. 1992. Teak origin test (part 2)
yield and quality of wood. /n Seminar

50 years Huay Tak Teak plantation.

Kasetsart University. (in Thai)

123

Land Development Department. 2019. The
Royal-Initiated Teak gene conservation
area and people development in
Khong-Pai watershed, Mae Hong Son
province. Available source.
http://www.ldd.go.th/web_kingproject/Pr
oject/Queen/6-034.pdf, January 4, 2022.
(in Thai)

Moonsan, S. 1992. Import and Export Teak of
Thailand. /n Seminar 50 years Huay
Tak Teak plantation. Kasetsart
University. (in Thai)

Phillips, S.& M. Dudk. 2008. Modeling of species

with Maxent:

distributions new

extensions and a comprehensive
evaluation. Ecography. 31(2): 161-175.

Phillips, S., R. R. Anderson & R. Schapire. 2006.
Maximum entropy modeling of species
geographic distributions.  Ecological
Modelling. 190(3-4): 231-259.

Pomoim, N. 2017. Crinum thaianum J. Schulze
Endemic Aquatic plants in Thailand.
Department of National Parks, Wildlife

and Plant Conservation. (in Thai)

Royal Forest Department. 2013. Thai Teak
Knowledge. Available source. http: /
forprod.  forest. go. th/ forprod/

KM/PDF/teak. pdf, January 4, 2022. (in

Thai)



Scheldeman, X.& M. Zonneveld. 2010. Training

Manual on Spatial Analysis of Plant
Diversity and Distribution.

Biodiversity International, Rome.

Swanti, S., A. Kusum, B. Dhruval & K. Rajkanti.

2018. Modeling habitat suitability of
Perilla frutescens with MaxEnt in
Uttarakhand A conservation approach.
Journal of Applied Research on
Medicinal and Aromatic Plants 10: 99-

105.

Swets J. A. 1988. Measuring the accuracy of

diagnostic systems. Science 240: 1285-

1293.

NsansdsetineInethldidesIneg 7(1): 111-124 (2566)

124

Xu, N., F. Meng, G. Zhou, Y. Li, B. Wang & N.

Lu. 2020. Assessing the suitable
cultivation areas for  Scutellaria
baicalensis in China using the Maxent
model and multiple linear regression.

Biochemical Systematics and Ecology.

90: 104052.

Yackulic, C. B., R. Chandler, E. F. Zipkin, J. A.

Royle, J. D. Nichols, E. H. Campbell
Grant & S. Veran. 2013. Presence only
modelling using MAXENT: when can
we trust the inferences? Methods in

Ecology and Evolution. 4: 236-243.



NsansdetinainethlfidesIneg 7(1): 125-140 (2566)

a Jd v Y
[ HNUBAHURDD ]

aa

niaundnaymssuingrinathlfvesdsyrvudemslilsylaminau

“luwqu‘nmmmamﬁgwmm

=

a o 4 o a J a o *
N3@ Wunzens' nguan wamTuema’ 0a3d e1ntule’ uazdyans ale’

o @ @ R4 o a k4 S
iuéfuﬂuu: 31 UNIIAUN 2566 ﬂUUL!fg]jhl"ll: 28 NUATNUTD 2566 FUAIWUN: 7 UUIAY 2566

UNAALD
a v ?Al/ dyd v
M33teAseiiTaglszasd imefAnuszduinuaduazszdumssudngrineth lffeadums
S a f o o o
191)5e Tominau Tuiufignouuvsnagrmiu nazidiednunTsofiinadevirunduazmssudnguine
1 { s a y { ] a ] a
thldvelszmvunldlss Teminauluiungneuisnaguuiu Taeldszifeuisivadalsuuas
o 7 g 4 A 3 9 IR oAA A o a 1 a ]
vpudumwalilunsese lumanuveyannngualediandensesnmauluwagneuuramaguuug
1 o wAa ] a o a 4 1 Aaa
AUNINTT 64 UNANTEINFUYAAGNIUUNITIA WAL 2562 T1UIU 315 318 1AL AATIZHNA IABAITDA
awv 1 1 @ 1 1 13 = 1 2 A = o =
HaN13398M U NauAlIedIU Ing ey Ho1gsznang 41-50 1 UmsAnmIszAUYszaufnwN
=S o ) 9 A Y- 1 = :) 1 dy A o A
Uszneverdwilsshaiu siwldimdeveniiFeudemoudinii 10,000 1IN ATEUATEINUNTIAY
1 = [ v Y td' [ v FY 1Y =\ [ Y a
5.1-10 15 Ysgmauliszaumssuivnasnonunguineh lifluszaulinan Tssauiaundde
1 Y 1 o v 9 N Y % v 9 o
ngrueih ldegluszavun szaunissuingrueih ldeglussdulunais Taseduery szau
= = Y v A Ay A [ o (. dy A Yy @
MsAny1 913 318 lddensaGon vinaiuiinenses uazdnvazmaiils Tewiluiui danaldliseau
v Y 1 9 1 Y] 1 v Y d' [y 1 Y A 1Y [ o o [
m3ssuingrneth liuanaady tagnunmssuivnasnernunguineth i Tanuduiusiuseay

[ ¥ o o [

o Y 1 9}d' ~ v [l A Aa g’/ dy I
ﬂ']'i'i‘llqﬁjﬂ;]?ill']ﬂﬂ']llll nicAUUYaIAYN 0.05 eIV U0E198919IU2 ﬂﬂﬁQmmﬂuuuamﬂumnw

Y ~ 9

Lmumsﬂﬁﬂ’amumw%’mum@‘wmmmwmnmmu Hazd IR o nnevouiie ldanuiuazai

=

L%'ﬂimg]wmﬂﬂ1"l,ﬁjufiﬂimﬂ%umaa@ﬂtymmmﬂ';;ﬂwum‘wmuummmuamﬂmda”lﬂ

]

]
(3 JAAa

fmdng - siruad, M35u3, nguueth 1, msldalse Teminau, gnerunrenaguuiu

1 a [ 1 Y a @ IS 1 a = a
an3nmssansthld uninedouni1s - uns maunszifesa
2 a I Y a @ 5 Y 1 a = a
adsunyasthld uninedouni1s - uns maunszifesa
Yenunivuna TuTaggaamnssuth I wrnimenden1s - uns maunsziesa
a @ 4 a [ Il J a = a
‘e Insgemaas wnImendou1s - uns maunsziiesa

*RSUAAYOUUNANN: E-mail: punchaporn2525@gmail.com

9

125



NsansdetinainethlfidesIneg 7(1): 125-140 (2566)

[ ORIGINAL ARTICLE ]

People’s Attitude and Perception of Forest Laws Regarding Land Use Policy

in Phu Pha Man National Park
Keerhati Panthasarn', Kritsada Phongkaranyaphatz, Itsaree HowpinjaiS, and Punchaporn Kamyo“

Received: 31 January 2023 Revised: 28 February 2023 Accepted: 7 March 2023

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. msIRzHivoya uiTeRiRetes AREAIUNITE15199 0y A
52108U75398139U5 U1 (Quantitative mAm uuvaeunuuyailu 4 4w fe

research method) 1F VU T WA 1WAl (Interview a1 FoyaanmiAsgnaasdany
Schedule) 15l w3 a0 lun1s35e Fudlunny dauft 2 masudinmstedungrine
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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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