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ABSTRACT

The study is aimed to apply Geolnformatics technology for monitoring land use change
between 1990-2001 and 2001-2012, and CA-Markov model was employed for predicting land
use in 2023. The overall accuracy assessment of image classification was 92.00% and the Kappa
statistics was +,A%4Y,

The results of land use change between 1990-2001 shown that the area of perennial,
urban, water bodies and other arca were increased as 4.95%, 2.29%, 0.07%, 0.+3% and 0.09%,
respectively.In the meantime forest area was decreased 0.85% to be crop land orchard and
perennial, respectively. While the land use change between 2001-2012 found that the orchard
and perennial were still increased as 2.50% and 0.75%, respectively. The mostly forest area was
changed 0.11% to be orchard, perennial and other area. The prediction of future land use pattern
in 2023 based on transformation matrix between 2001-2012 found 7 land use classes as the forest
area orchard perennial crop land urban water bodies and other area for 79.22% , 7.44%, 7.12%,

5.50%, 0.34%, +,YY% and 0.11%, respectively.
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Table 1 Land Use Classification of Khao Soi Dao Wildlife Sanctuary, Chanthaburi Province in
1990, 2001 and 2012.

Area: km? (%)

Land use Classified in 1990 in 2001 in 2012
Forest Area (FOR) 597.31 (80.19%) 590.97 (79.34%) 590.15 (79.23%)
Perennial (PER) 4.07 (0.55%) 21.11 (2.83%) 39.75 (5.34%)
Orchard (ORD) 10.33 (1.39%) 47.18 (6.33%) 52.76 (7.08%)
Crop Land (CRL) 127.58 (17.13%) 78.58 (10.55%) 56.12 (7.54%)
Urban (URB)) 0.34 (0.05%) 0.86 (0.12%) 0.84 (0.11%)
Water Bodies (WTB) 1.75 (0.23%) 1.98 (0.27%) 1.98 (0.27%)
Other Area (OTH) 3.45 (0.46%) 4.15 (0.56%) 3.23 (0.43%)
Total Area 744.83 (100%)
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Figure 1 The Existing Land use of Khao Soi Dao Wildlife Sanctuary, Chanthaburi Province in 1990,

2001 and 2012.
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Table 2 Classification Accuracy report of Land Use using Landsat-TM Band 4:5:3 by visual

interpretation.

. Reference Sample Number of Producers Users
LU Classified .

Total Points Total Correct Accuracy (%) Accuracy (%)

Forest Area 47 47 47 100.00 100.00
Perennial 29 28 27 93.10 96.43
Orchard 30 22 21 70.00 95.45
Crop Land 26 30 25 96.15 83.33
Urban 3 3 3 100.00 100.00
Water Bodies 7 7 100.00 100.00
Other Area 8 13 8 100.00 61.54
Total 150 150 138 - -

E4
Tae MANUYNADINIHUA = 92.00% LAz

A1 Overall Kappa Statistics = 0.8993
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1ag Figure 2

Table 3 Land Use Change in Khao Soi Dao Wildlife Sanctuary, Chanthaburi Province between

1990-2001 and between 2001-2012.

Area: km? (%)

Land Use Classified between 1990-2001 between 2001-2012
Forest Area -6.34 (-0.85%) -0.82 (-0.11%)
Perennial 17.04 (2.29%) 18.64 (2.50%)
Orchard 36.85 (4.95%) 5.58 (0.75%)
Crop Land -49.00 (-6.58%) -22.45 (-3.02%)
Urban 0.52 (0.07%) -0.02 (-0.00%)
Water Bodies 0.23 (0.03%) 0.00 (0.00%)
Other Area 0.7 (0.09%) -0.92 (-0.12%)
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Figure 2 Comparison of Land Use Change Map in Khao Soi Dao Wildlife Sanctuary, Chantha-
buri Province between 1990-2001 and between 2001-2012.
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Table 4 Transition probability matrix of Land Use Change between 1990-2001.

From 1990 in 2001

to 2001

in 1990 FOR PER ORD CRP URB WTB OTH Total
FOR 0.9894 0.0018 0.0023 0.0060 0.0000 0.0001 0.0004 1.0000
PER 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000
ORD 0.0000 0.0155 0.9342 0.0000 0.0000 0.0000 0.0503 1.0000
CRP 0.0000 0.1236 0.2797 0.5815 0.0038 0.0006 0.0108 1.0000
URB 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
WTB 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 1.0000

OTH 0.0000  0.0174  0.1362  0.2319  0.0000  0.0232  0.5449 1.0000
Total 0.7934  0.0283 0.0633 0.1055  0.0012  0.0027  0.0056 1.0000




NSANTIUAAAST 37 (2) : 138-150 (2561) 145
Table 5 Transition probability matrix of Land Use Change between 2001-2012.
From 2001 in 2012

to 2012

in 2001 FOR PER ORD CRP URB WTB OTH Total
FOR 0.9986 0.0004 0.0006 0.0000 0.0000 0.0000 0.0004 1.0000
PER 0.0000 0.9654 0.0346 0.0000 0.0000 0.0000 0.0000 1.0000
ORD 0.0000 0.0354 0.9114 0.0532 0.0000 0.0000 0.0000 1.0000
CRP 0.0000 0.2130 0.1045 0.6820 0.0000 0.0000 0.0005 1.0000
URB 0.0000 0.0000 0.0000 0.0233 0.9767 0.0000 0.0000 1.0000
WTB 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 1.0000
OTH 0.0000 0.1807 0.1133 0.0000 0.0000 0.0000 0.7060 1.0000
Total 0.7923 0.0534 0.0708 0.0753 0.0011 0.0027 0.0043 1.0000

a

A ¢ ¢ ) da
4. ﬂ15'J!ﬂ'51$°ﬁﬂ]ﬂﬂ1§mﬂ151‘ﬁﬂigiﬂ°vuﬂﬂu
Y o
MUV V1a09 CA-Markov
4 Aa o
41 msmamsainsldlse Tewinauil
) a Y
.71 2555 TA8n131Wa91n Table 4 T13A5123A e
AFZUIUNTHVV1809 CA-Markov 15 suiieuny
Joyai ldninmssmundeyaniwarniion Landsat
MuTliRediu (Table 6) H&ITAR VAT NFVDINT
H 1 =1 d 4 PPN § =
wlasuuilas wu Tnunmslealsy Teminaund
ANVADANZDINTINUTBEAZ 92.26 M UATZINY
° Aq Y f A A A A
MINALDVIIa0IN A AN 1o NITaN YN
' & o § A P
Thfundnud wunth ldnamsaamsaianas
& v ANy w Aa ' A
U uaaaN Yilavemeuenninanemsulasunilas
M3 ldse Teaninausz e wa. 2533-2544 17 18
1 A A o s
HALANANNINETDIUMTANEIUITI A9 INTaIUAT Dl

ﬂy A Slddy ~ 1 Y
GUENWH‘VHJWM]JJNWH‘VIFINNLMﬂ@lNaﬂa\iiﬂﬂ!fWﬁWfﬂ

mniadenieusn “Aan” MilowsusEiIgll w.a.
9 o Y] s a

2533-2544 1AM IAMAMI VI3 1152 Tewrinau

a1 2555 vzdoansany aruluseumsnlasuula

M3 195 Teminauasaszriang) w.e. 2544-2555

;2 T v

wu wunthlfasavsudu waaainlusevili

flasemeuendinaiinanonslasuuiasnsldy
saa Y o qya A A

sz Teaninau Tasmnszquinlimansyngniunth

F4 Fa v

NI M3vUssnumMstesiuauauinyiun
¥ Y

T e Bifdszansam vazdue daiu
P Jaa Y} 9

m3ynawny M3 llse TeminauluewanTudnant

St udoalimI s UALUIMLEZNIATAITMS

1 ¥ v A 9

Hostiu o Timssnununih 1813 wiounsiluy

1 N o § o P

anmwihiden Insulinduauanmmieda)se Tean

Aom3oyiniae 1y



146

Thai J. For. 37 (2) : 138-150 (2018)

Table 6 Comparison of Land Use in 2012 derived from Image Classification and CA-Markov Model.

Area: km? (%)

Land Use Classified From Imagery From Model Land Use Difference
Forest Area 590.15 (79.23%) 587.40 (78.86%) -2.75 -0.37%)
Perennial 39.75 (5.34%) 31.59 (4.24%) -8.16 -1.10%
Orchard 52.76 (7.08%) 67.1 (9.01%) 14.34 1.93%
Crop Land 56.12 (7.54%) 52.25 (7.02%) -3.87 -0.52%
Urban 0.84 (0.11%) 0.87 (0.12%) 0.03 0.00%
Water Bodies 1.98 (0.27%) 2.09 (0.28%) 0.11 0.01%
Other Area 3.23 (0.43%) 3.53(0.47%) 0.30 0.04%
Total Area 744.83 (100%) - -

P PPN
42 mymamsaimslglse Teminaudl

o a I Y
WA 2566 1A8N131IWa010 Table 5 11J3A312¥A0
ATZUIUMTUUUFIAD9 CA-Markov 1D UNANIT

P PPN
mamsaims lglsg Teminau 8n 11 3 919

Y

9 v 9 '
nuNluiundnelsznoudis iunth 15 aauwa'ld

YN Y A 1A §
Ideudu dv'ls wu

ue urani magiugua i
iHeNTTI 590.04 55.45 53.04 40.98 2.50 1.98
uaz 0.84 n3.0u. viseaaiuesaz 79.22 7.44 7.12

5.50 0.34 0.27 az3esaz 0.11 MWaAL (Figure 3)

Land use Map in 2023

Khao Soi Dao Wildlife Sanctuary, Chanthaburi Province
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Figure 3 Predicted Land Use Map in 2023 derived from CA-Markov Model, Khao Soi Dao

WLS, Chanthaburi Province.
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Table 7 Land Use Change between 2012-2023 between Land Use in 2012 derived from Image & from
CA-Markov Model; in Khao Soi Dao Wildlife Sanctuary, Chanthaburi Province.

Land Use Classified in 2012 in 2023 Land Use Change
Forest Area 590.15 (79.23%) 590.04 (79.22%) -0.11 (-0.01%)
Perennial 39.75 (5.34%) 53.04 (7.12%) 13.29 (1.78%)
Orchard 52.76 (7.08%) 55.45 (7.44%) 2.69 (0.36%)
Crop Land 56.12 (7.54%) 40.98 (5.50%) -15.14 (-2.03%)
Urban 0.84 (0.11%) 0.84 (0.11%) 0.00 (0.00%)
Water Bodies 1.98 (0.27%) 1.98 (0.27%) 0.00 (0.00%)
Other Area 3.23 (0.43%) 2.50 (0.34%) -0.73 (-0.10%)
Total Area 744.83 (100%) -

o
43 msmams3aiuun Tums 19se Towd
nauasnuiugdafhnaesa deuuuiiae
CA-Markov 9Ing1udoyamslasuniasszying
= =
1 .7, 2533-2544 1Az U W.A. 2544-2555 HAN13AA
L4 {a
m3ain3 195z Teanin@udl w.et. 2566 (Table 8 and
. A = = ' '
Figure 4) tanfJoumaunanisnianisaiazny
dy A 9= Y ' ' A 3
Wunh lituua Tduezanasedeaoiiiondos
Jruuanslasunilasing vl wea. 2544-2555

A o d' Y 1 |
ldanmanlasunlasanasiiosniigiull we.

=& Y2 11~
2533-2544 Gauaaaliiviunegail we. 2544-2555
A o P v o A Ao Y
msusmssamsmumsoysnitesiunuiiah i
d' 9 = a a 1 ]
Wasmsnwuanazilszansmmannninluig
1 1 <3 9 PPN
usn uaed1a lsfaumsnaumuns 14l Teninauy
o o o
TueaaiutnaninswludeadimsmuuanuInia
a g Y 9 1 dy
yaziiuuInsmMsmstesnufiduarauinniii
1 F v v 9
iomsaausnuiuni 1l wdounailuyanin
' 4 o 4 o P
PudeuInsuldaduiuanimiedalss Temine
@ Eal
mseysnae

Table 8 Comparison of Prediction Land Use in 2023 based on 1990-2001 and 2001 by

CA-Markov.

Prediction in 2023 FOR PER

ORD CRP URB WTB OTH

Based on 1990-2001 0.7767 0.0554
Based on 2001-2012 0.7911 0.0719

0.1084  0.0503 0.0019  0.0032  0.0041
0.0746  0.0553 0.0011 0.0027  0.0035
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Figure 4 Trend of Land Use in 2023 by using CA-Markov Model.
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