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ABSTRACT

This study aims to analyze the geographical factors influencing forest encroachment by resorts, by using
Geoinformatics technology as the main tool for spatial data processing and analysis. The data sets utilized
include land use, topography, elevation, slope, aspect, distance from roads, forest conservation boundaries,
and resort locations obtained from the Sentinel-2 L2A satellite imagery. The most recent resorts are located
at elevations between 1,000-1,400 meters above sea level, with slopes of less than 30 degrees, and within
500 meters of road networks. Approximately the 60 percent of the total resort area, 110/256 resorts, are in
the reserved or protected forest zones. Results from the Ordinary Least Squares regression model indicated
that the variable “Slope” is the only statistically significant factor at the 0.01 level (p = 0.005694) with a
negative coefficient. This implies that areas with higher slopes are less likely to be encroached upon compared
to flat or gently sloping terrain. Other variables, including Elevation, Accessibility, Aspect, and Scenic View,
were found to be statistically insignificant. Furthermore, the Geographically Weighted Regression (GWR)
analysis showed that the influence of each geographical factor varies spatially. Areas near roads and foothills

exhibited a higher likelihood of forest encroachment compared to steep or high-altitude zones
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3. AATIZNVIFUNUSTINUA (OLS & GWR)

a ¢ o @ 1 v a 491 a o U s
’JLﬂiﬂzﬂﬂ?ﬂﬂﬁuwuﬁizﬁ’l’l\‘iﬂﬂfﬂEJL‘?NWHVIﬂUﬂ’]i‘L!ﬂEﬂU’]/%ﬂE]iVI

1.

OLS (Ordinary Least Squares)
o  AWATIZUAINFUNUSITINUNTZNINFAIUYS 19U Area, Slope, Slope Aspect, Elevation,

Access , Scenic View

o X A
AMUYUYBINUN Slope

Coefficient: -0.033998

Robust_Pr: 0.003209*

Adjusted R-Squared: 0.020118

Joint Wald Statistic: Prob. = 0.002932*
Jarque-Bera: Prob. = 0.000974*
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Slope Aspect lag AMNALANNUGTENINTITETINUNAIMUS Elevation

ﬁﬂm\‘immmm‘ﬁmmﬁuﬁ Slope Aspect
o Coefficient: -0.209133
e Robust_Pr: 0.025258
e Adjusted R-Squared: 0.015964
e Joint Wald Statistic: Prob. = 0.024450
Jarque-Bera: Prob. = 0.000848*

o w

saufuiuiynin wilulivedfgynieada (p>0.01)
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AMIFNTERULWIZIA Elevation
o Coefficient: 0.104869
e Robust_Pr: 0.208241
e Adjusted R-Squared: 0.002773
e Joint Wald Statistic: Prob. = 0.207127
e Jarque-Bera: Prob. = 0.000878*
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A 6 Auduussywinsadudeiuiifaunys Access uag awauduugsswinstladedeiuiion
kU3 Scenic View
msl,%"]ﬁaﬁuﬁ Access
o Coefficient: -0.219972
e Robust Pr: 0.291045
e Adjusted R-Squared: 0.000335
e Joint Wald Statistic: Prob. = 0.290089
e Jarque-Bera: Prob. = 0.000756*
fudsmadndsdiauduius dauiuiuiiungn wiliffed dymeada uazuuusaesesuie
AMNLUTUTILYBY AREA3 TALiies 0.03%

asUldinnsdndaidlafinasenisyngndiegnstanu waziluwuudnassmiiuszdnsnwegalungy

ﬂzLLuuQﬁﬁﬂﬁw‘%ammmammaaﬁuﬁ Scenic View
e Coefficient: 0.520411
e Robust Pr: 0.016258
e Adjusted R-Squared: 0.018994
e Joint Wald Statistic: Prob. = 0.015595
e Jarque-Bera: Prob. = 0.000771*
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2.GWR (Geographically Weighted Regression)
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agUnanIT1ATIE OLS Model Tisvmiifunisasunadwinisonnesidsaesiosfigauuusssum
(Ordinary Least Squares - OLS) Ingfidauusniuae AREA wagdauusaSurufe ACCESS, SLOPE,
ASPECT, ELEVATION, wag SCENIC VIEW

Summary of OLS Results - Model Variables

Warable Coafficient [a] StdError t-Statistic Probability [b] Robust SE Robust t  Robust Pr[b) WVIF [c]
Intercept 5.015900 1.067386 A.G99236 0.000006* 1.004197 4.994938 0.000002* m——————
ACCESS -0.174347 0.206735 -0.843337 0.399801 0.202981 -0.858931 0.391155 1.015247
SLOPE -0.031336 0013359 -2.345596 0.019733* 0.011240 -2.787965 0.005694* 1.031958
ASPECT3 -0.184921 0.090800 -2.036569 0.042695* 0.0B66G6 -2.133713 0.033788* 1.040831
ELEW3 0.152216 0.078566 1.937434 0.053768 0.081156 1.875583 0.061829 1.027899

SCE3 0.423309 0.200504 2.020534 0.044343* 0.214223 1.976020 0.049201* 1.032182

AN 7 ANTHNHNAANSAINISOANDY

$ Ay v °

duuszavslanuuuidiassiiedn Weiela 1Ueda1nA1 Koenker (BP) Statistic = 0.447301 @9 laidl
Hod1An9ana (p > 0.01) Astun1sRasapdAyvoIduUTeaNsIImasTEAI9INARaLY Probability

o <

(@slvinalnaiAeiu Robust Pr) Tunsdndu Tngmadugiiveddile ¥in Koenker (BP) lififfudnAty A

g Uudeldr Robust Probability eeslsinau anuafinaniluni319dedie Robust Pr fduey 3
\@aNNa13afUSN Robust Pr dadansiednsy (%)

o SLOPE Jusuuseduneiiesmaifieadisl Wedidynisansas (p = 0.005694 < 0.01) Inafian

Y

Suuseansiduau (-0.031336) MneAun WieA1 SLOPE Wiiudy 1 wuae A1 AREA3 avanad

Uszunay 0.031336 %Y

'
o w aada [y

o Fuuseu 18U ACCESS, ASPECT3, ELEVA Wy SCE3 LifiledAgymeaianszau o = 0.01 (A
Robust_Pr = 0.033788)

VIF (Variance Inflation Factor): @1 VIF visvsneglusssiusiunn (drgeqn = 1.040831) dsAnninnasi

Y 9

(%
¥ |

7.5 98139070 waned sty Multicollinearity niaaudNRUST 9oUsE NINSAILUT5 U



OLS Diagnostics
Input Features: Data Dependent Variable: AREA3
Number of Observations: 267 Akaike's Information Criterion (AICc) [d]: 1295.824010
Multiple R-Squared [d]: 0070487 Adjusted R-Sguared [d]: 0.052680
Joint F-Statistic [e]: 3.958414 Prob(=F}, (5,261) degrees of freedom: 0.001774*
Joint Wald Statistic [e]: 20.774785 Probi=chi-squared), (5) degrees of freedom: 0.000893%
Koenker (BP) Statistic [f]: 4.748787 Prob(=chisquared), (5] degrees of freedom: 0.447301
Jargue-Bera Statistic [gl: 10356759 Prob(=chisguared), (2] degreas of freedom: 0.005637*

A 8 M159ETUNANITITIRBUUYTIARINITaNRRERIasaRtaENgALUUUNG

NsnagauNITANULUSUTINLA (Non-stationarity / Heteroskedasticity)

A" Koenker (BP) Statistic 1éien Prob(> X?) = 0.447301 3¢ laififedfun19add (p = 0.01)kan1sMageU

Hguduianudunusiuwuudnaesuanseenuidainuaiiaus (Consistent) naenyiataya 9 Ll

J1duresenud Robust Probability %50 Wald Statistic lunissinautodfguesuudians

NSNAFRUNISHINLIIUARYBIEIWMAS (Residual Normality)
A1 Jarque-Bera Statistic laA1 Prob(> X2) = 0.005637 94 ddsd1Agyn19adf (p < 0.01)
NaaNS U U @A evesLUUdnaes llain1suanuaswuudnd (Non-normally Distributed) n1s

azdinauuRgIuldmalinisaianisalvewuuiastend dead (Bias)

NTIATIERNTIN (Graphical Analysis)

1) NMsuaNUAsUeIiLUazANENARLS (Variable Distributions and Relationships)
o FAlALNTULEAINITNTLANYAIVDIAMUSUAALH
o WHUNINNTL18 (Scatter Plot) WaARIANUAUNUSTEHINALUTES U8R U AREA3 lagnuin

SLOPE way ASPECT3 fuuildudsauidntios vauedl ELEV3 wag SCE3 Suwaildudsuindnties



Variable Distributions and Relationships
ACCESS SLOPE ASPECT3 ELEV3 SCE3 AREA3

AREA3
IEEY T
-.-Z---
eseshsssss
ssnses

\
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2) FalonIuveduivaoninsgIu (Histogram of Standardized Residuals)

o NIMULUTBUWIBUNISNTLBVDIAIUMAD (L¥I9EL19) NULAULAIUNRA (LEUEERE)

o S o !

o ANuWUZVRITAlALNSURTANUILAZ INUAULEWTAIUNR Y19 TALRN HUSUIINITHANLIIVDIAIY

v

wideldiluln® 39 aenrdssiunanIsagey Jarque-Bera NiltldnAey

Histogram of Standardized Residuals

0.45

o o o o
N N w W
o w [=] u
: :

Probability

©
i
o

Std. Residuals

Ideally the histogram of your residuals would match the normal curve, indicated above in blue. If the histogram looks
very different from the normal curve, you may have a biased model. If this bias is significant it will also be
represented by a statistically significant Jarque-Bera p-value (*).
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3) uNunMEIwFBLTIBUAUA1YIWIY (Residual vs. Predicted Plot)
& 13 ' | d = YR = ° o 1%
o WNUNNILARWIUILAYIEIUMARNIN ST U UTUAT AREA3 Aiuuudnaesinuela
o WNLUUIROLMINTAN ItayandsnsrAtedkuvdulalifinguiutle 9
1 [ v sa =2 14 ) ! = & o o w !
o 9glaNMN HaaNsNUTINUaRTlAsEsINTaRUYBINgUn (Pattern) FuludyyiadAnyi
WUUd1ae9913 gnseuliignies (Misspecified Model) wag A3stAsUN1SUTUUTY W MsLiiud
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