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Abstract

Due to rapid growth of Nakhon Ratchasima province. Land use and Land cover change (LULC) change takes
place in surrounding end point of Motorway of Nakhon Ratchasima municipality and its vicinity, various types of
environmental impacts occur in the area. Main objectives of the study are to assess built-up growth rate and mapping
from transition matrix of satellite image during 2013-2016. Results of the built-up growth prediction of land cover in

2021 using CA-Markov showed that Motorway road was the strongest predictor variable and the most vulnerable land
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use lost was miscellaneous. Urban and built-up areas had continuously increased while agricultural and forest had
continuously decreased. Urban growth pattern was linear strip development but its pattern was changed to be a
scattered development. The simulated area results in a shorter flow of water in stream order 1 to 2. The direction of
the flow of water away from the main river (Lamtaklong). However, the forecast of urban growth pattern remains
problematic because the model performed with a relatively moderate predictive ability (60 %) at a spatial unit of 1 km.
x 1 km. This application of the CA-Markov model demonstrated an ability to address a range of local planning issue,
but spatial accuracy and variable selection were among the factors that must be further considered for practical

application.

Keywords: Built-Up growth, Motorway-6 (M-6 Bangpain-Nakhon Ratchasima), CA-Markov model, Stream flow,

Geographic Information System (GIS)
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Figure 1 the extent of study area
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Figure 2 end point of Motorway-6 connected by by-pass road (road no.2 or Mittrapap road) and covered with 13

polygons of spatial unit for built-up growth simulation
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End Point in Muang District of Nakhon Ratchasima Province

Satellite image during 2013, 2014 and 2016
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Figure 3 Framework of the study
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Table 1 Result comparison of land cover simulation using CA-Markov with visual interpretation in block 2 of end point
of Motor-6 based satellite image on March (2556/2557)

CA-Markov with visual interpretation CA-Markov with visual interpretation CA-Markov with visual interpretation

Iteration
" (Year 2556-2557) (Year 2557-2558) (Year 2558-2559)

vearR 2557 2558 2559 2557 2558 2559 2557 2558 2559
1 0.99 0.71 0.64 0.84 0.94 0.72 0.98 0.94 0.72
2 0.96 0.70 0.63 0.67 0.75 0.64 0.91 0.75 0.64
4 0.90 0.67 0.61 0.58 0.660 0.60 0.81 0.66 0.60
5 0.86 0.66 0.61 0.53 0.59 0.56 0.74 0.59 0.56
6 0.83 0.64 0.59 0.52 0.58 0.555 0.71 0.58 0.55
7 0.81 0.63 0.58 0.51 0.56 0.55 0.64 0.56 0.55
8 0.78 0.62 0.56 0.49 0.55 0.54 0.62 0.551 0.54
9 0.76 0.60 0.54 0.47 0.53 0.52 0.61 0.53 0.52
10 0.735 0.59 0.53 0.45 0.50 0.495 0.58 0.50 0.49
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Table 2 The average result of R*with land cover simulation using CA-Markov with visual interpretation in block 3 to
13 of end point of Motor-6 based satellite image on March 2556/2557, 2556/2559, and 2557/2559 compared

with image on March 2559

Result of (R?) between

Result of (R?) between Result of (R?) between

Iteration (modeling from image) (modeling from image) (modeling from image)
Year 2556/2557 Year 2556/2559 Year 2557/2559
with with with
(Interpretation) Year 2559 (Interpretation) Year 2559 (Interpretation) Year 2559

1 0.91 0.90 0.89
2 0.87 0.87 0.87
4 0.81 0.81 0.82
5 0.79 0.78 0.79
6 0.77 0.76 0.78
7 0.75 0.74 0.76
8 0.74 0.71 0.74
9 0.72 0.70 0.72
10 0.71 0.68 0.70
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Table 3 Land cover prediction of CA-Markov model using iteration = 1 based image 2557/2559 of block 1 to 13

Block area Prediction of BUGR from CA-Markov model (iteration = 1)
Block number
(sq.km) Built-Up Miscellaneous Road Water body
1 1 0.155 12.505 0.182 0.009
2 1 0.241 12.421 0.180 0.059
3 1 0.099 12.423 0.178 0.050
4 1 0.084 9.541 0.231 0.023
5 1 0.060 9.536 0.080 0.011
6 1 0.102 9.541 0.048 0.022
7 1 0.025 9.536 0.056 0.022
8 1 0.016 9.536 0.042 0.016
9 1 0.064 9.536 0.052 0.021
10 1 0.210 9.540 0.054 0.005
11 1 0.048 9.537 0.047 0.014
12 1 0.193 9.554 0.042 0.045
13 1 0.352 9.781 0.108 0.058

Table 4 Land cover prediction of CA-Markov model using iteration = 2 based image 2557/2559 of block 1 to 13

Block area Prediction of BUGR from CA-Markov model (iteration = 2)
Block number
(sq.km) Built-Up Miscellaneous Road Water body
1 1 0.155 6.739 0.182 0.009
2 1 0.242 6.657 0.180 0.059
3 1 0.101 9.856 0.178 0.050
4 1 0.085 6.976 0.231 0.023
5 1 0.060 6.971 0.080 0.009
6 1 0.103 6.975 0.048 0.021
7 1 0.025 6.970 0.056 0.020
8 1 0.016 6.970 0.042 0.013
9 1 0.217 6.981 0.052 0.020
10 1 0.369 9.393 0.053 0.005
11 1 0.172 2.376 0.047 0.014
12 1 0.228 2.393 0.042 0.044
13 1 0.359 2.608 0.108 0.059




310 Patiwat Littidej et al.

J Sci Technol MSU

Table 5 Land cover prediction of CA-Markov model using iteration = 3 based image 2557/2559 of block 1 to 13

Block area Prediction of BUGR from CA-Markov model (iteration = 3)
Block number
(s9.km) Built-Up Miscellaneous Road Water body
1 1 0.283 3.646 0.182 0.009
2 1 0.314 3.655 0.181 0.059
3 1 0.143 12.028 0.178 0.052
4 1 0.120 8.296 0.231 0.023
5 1 0.084 8.293 0.080 0.009
6 1 0.126 8.296 0.048 0.021
7 1 0.031 8.292 0.056 0.019
8 1 0.017 8.292 0.042 0.013
9 1 0.216 8.298 0.052 0.020
10 1 0.348 8.328 0.053 0.005
11 1 0.122 5.603 0.047 0.014
12 1 0.197 5.618 0.042 0.044
13 1 0.355 5.839 0.109 0.056

wamimymwﬁuﬂﬂqauauﬂ W.¢.2564 WU

[ 1
A aa

NNunFagnainaanm 1.96 AN LaLNGT N
Waleaa 12.74 a1398latuas Awnill 0.67 @139
- ¥ o4, - P
AlALUAT URTANUALREINT 0.42 aN3INLaLNaT NUNFS
ﬂgjma"s”nLﬁuﬁuamo@iaLﬁaaLLa:ﬁﬁﬂmemmmnﬁuiu
atlndnuyafuganainasiag WazENHaaN WATNLWINL
D dd e 4o X de .
oM TaNNUDWULALILEN I AUALDALWAARARIDENS
LA Ce X A o da we o
gatfasdnlnaiduiuinaneasfinmsounanliuan
dl a ' 3 v s a 6 1 :;ll dlu
W BLAS BRI TN UIARITURZDIA TN TE &N UALN
LLa:Lmdaﬁnﬁmsm’ﬁwuﬂaaﬁiaﬂmﬂlunﬂ 9 30UMT
. Y oa u . 9 u
frnaudn sasdunmwiltlunsin il s auauianns

R FBIavd1nSultinaasnisiveavo L dwinaIusasle

Figure 6 umysasssduidumsinazasirluszdu 1
Way 2 °ummﬁmaam'ﬂmmaoﬁwmm:é’ummgdLﬂ’fm
tvannswdaniwnisttusslosunduainainaney
anevt W.a.2559 Larn1II18aINT aaILERINT
W.7.2564 9918899 INITAUANNFITIAVAGWIIUAN
MIMAUATELINGIA 5 G9uaadly Figure 5 WATHANNT
FaInalauuuladidumsivavestinuaadls Table 6
X A i Aa - 2 X o X 4
I@ﬂwuﬂgﬂﬂwummgumLamwmu 2 a7y WWwnun
P ° o ¢ o s A Aa o
funudrassrimianamaniudrinesdunuislgnasng
Tud) w.a. 2564 ganadafian19NT navasilaunulas
li'lwaasginazaas uasrildfilamarviandslunuiivne

a X
ACADINNINDY



Vol 38. No 3, May-June 2019 An Analysis of Build-Up Growth Impacts to Water Stream Line of Motorway-6 Project 311

End Point in Muang District of Nakhon Ratchasima Province

frusseu 1 3 | J fwusmseusd

Figure 4 the major land cover class of Year (2564) based on CA-Markov model using iteration = 1, 2, and 3 and
image 2557/2559
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Figure 5 the land cover of Year (2564) based on CA-Markov model using iteration = 5 and image 2557/2559
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NS

Figure 7 Stream flow generated from stream order 1 and 2 of Year (2564) based on DEM derived from land cover
simulation 2557/2559 with iteration = 5
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Table 6 Comparison of stream order Year 2559/2564 in term of stream length and number of stream line

Stream order Year (2559) Stream order Year (2564)

Order 1 and 2
(Length KM./no.

Block number

Order 1 and 2
(Length KM./no.

stream line) stream line)
1 62/36 59/34
2 63/38 25/18
3 62/37 23/17
4 63/38 24/19
5 64/39 29/28
6 65/42 30/29
7 64/92 63/91
8 63/34 63/34
9 65/98 65/98
10 67/102 67/101
11 60/35 42/27
12 71/45 24/17
13 73/46 21/15
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