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Komsan Kiriwongwattana 2007: Application of CLUE-S model for Land Use and Land Cover
Changes Projection at Mae Yod Watershed, Maechaem district, Chiang Mai Province.

Master of Science (Watershed and Environment Management), Major Field: Watershed and
Environment Management, Department of Conservation. Thesis Advisor: Assistant Professor

Wanchai Arunpraparat, D.Agr. 99 pages.

A study on land use and land cover changes (LULCC) projection was carried out at Mae Yod
Watershed, Maechaem district, Chiang Mai province, northern Thailand by useing LULCC dala that
interpreted from satellite images, Landsat 5 TM from 1989 to 1997 . The objectives are to apply a model to
predict LULCC and to verify the results of the projection. Beside, the model was used to predict LULCC
based on different management scenarios. The CLUE-S model which based on logistic regression (LR)
technique was applied in two cases including 1) using the LR equation of 1988 to predict LULCC from 1989
o 1997 (Case I) and 2) using the LR equation of each year to predict LULCC of the subsequent year (Case
1), for instant, LR equation of 1988 was applied to predict LULCC of 1989 and LR equation of 1989 was
applied to predict LULCC of 1990 and so on. To verify the results from the model, LULCC interpreted from

satellite images were employed. The results of the study can be summarized as follows.

According to Case I, the highest overall accuracy of LULCC projection, which is about 94 percent,
was found in 1989. Consequently, the overall accuracy is decrease year by year. Until 1997, the accuracy is
about 64 percent. However, the overall accuracy of Case II is higher than that found in Casc I. It ranges
between 87 to 97 percent. Considering the accuracy of each type of LULCC projection, it was found that the
accuracy of predicting forest area is the highest while the lowest is urban area. This probably because of
forest has larger area than agricultural and urban area respectively. The projection of LULCC according to
different management scenarios including 1) based on LULCC evolution, 2) demand of agricultural area is
increase 15 percent from normal trend and 3) forest area in watershed class 1 is intensively protected, has
been carried out. It was found that predicted LULCC from the model of each scenario is reasonable both in

amount and in distribution particularly the restriction area.
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2.2.4 Tn39a51aMamM 3o (political structure)
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1UU$1899 CLUE #93%01A3A0 Conversion of Land Use and its Effect modeling
<3| o {
framework (Veldkamp and Fresco, 1996; Verburg et al., 1999) Wunuusiaesnaiaaz
4 ] v l v
Wannduiemstaesmsdsuntasmsldnaunazdalnaguan Tagldauniasalsu
% o 4 s)d'a v Aaa A 1 ~ ﬁ}d'Q 1 I
wazaNuduwusveIms lsnauuazileseniansnadenisnlasuuilainmslenau sauny
uuvus1aveana’ina (dynamic  model) voamsilasuutlasgluuumsldnaunazdlnaguau
dy 9 o dy Y d? A Y o = [ a [ dy =&
WesduuuuIaesignWeannvwie lsiinisanu luszauunmnauaz ssAuMANY &9
o J a J a
i liszgndldlumsanulusavemwinnais Uszmaeniaes Uszmedu nazusnams
A AAa & 1o = dy A ' 2
¥ lulszmadulainge Faadrulvyinmsanurlununvuialvy s1eazdeauazaiy
Y v oA Y a 4 . & = o A Y 1
gnavsvenaansi laeglugivesnsalua (pixe) Felinnuazidoad ualosnindoyadiu
Trginldlunsanuimadasundaimsldnauuazdanaguavedlugdvesunuiingo
' ~ Yy a o = A
MWa1eINA1 AN tazuaaagluuums lsnauludnyas jivatemasy (polygon) azHio
1 4 Y [
A1319N39 (pixel) FadoyadnyuzmzauiumsimsAnyiszauginiauaziuivuig
< ' dy A 3’ A v @ [ [ 9 A o n Y
@n 1y Auiquih vieszaudania fludu luvazinuniaes cLUE lildgneenuuuin

A

A Y = o A A A 3 v o = Y o ° =
wolslunsanuilusea ugmmﬂmawummmaﬂiﬂﬂmq gauiude lawannuuusiaoatl
d' = sld'a dyl
WaAnYINS lsNauLazd ﬂﬂﬂamuiuwummmamm Senuuudraesiifanidulmals
CLUE-S (the Conversion of Land Use and its Effects at Small regional extent) LUV

@ dgl A o A 9/d|Q [ a 'd ~ 09/’ ~
CLUE-S  #isiuvuiiostasenislasuuiasnislesnau lago1den1siasiznnianaan
MINTAUNUINAUMIINA0VVHDUNETA (dynamic) veamsiasunlasmslsnauuazas

v ¥ Y v
Unaguaunlinansznudaiuuazfulunuil (Verburg er al. 2002; Verburg and Veldkamp,

2003)



17
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Lend use change sequence
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"\___/,/

i wmm""’“

mwin 2 mssmuadgwumslasunlasgluuoms Ignaunaz dalnaquan

131: Verburg et al. (2002)
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Land use fype specific seflings CLUE-s allocation procedure

Conversion Competative
elasticity Allowed strzngth
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h 4
Calculation of

|s the total

Land use {t) —» land use area equal Land use (t+1)

change to the demand?
Grid cell specific settings +
'-G_fa;'_‘l?t” Spatial Regional
SU'E L: Iy policies demand

fﬂ‘W‘n3 UHUAINTTINOIUYIEIUAHUAR LTINS 19 ‘17] uuazﬁqﬂﬂﬂquﬁuimmufﬁmm
CLUE-S

131: Verburg et al. (2002)
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/*remove 1x1 grid
docell
if (%igrd% (-1, -1) == %igrd% (0, -1) & ~
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%igrd% (-1, -1) == %igrd% (1, 1) & ~
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&sv ogrd = mj2
/*remove 2x2 grid
docell
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MINWNUINT 3 duszansaumsonnss lavadn (Logistic Regression) 5511191999

199 (X)) fumsldiaunasdalnagudu (v,) u?nmv%uﬁﬁjm‘imﬁmm

1 w.e1. 2531

ade wguﬁﬂﬂﬂ(Yl) ﬁuﬁmymnsu(YZ) ﬁuﬁqmu(ﬂ)
fitmeduaiacx,) 0.003818 -0.003812 -0.002971
FTAVANNG (11AT) (X,) 0.000840 -0.000767 -0.004286
ANHULNNTIAUINGUX,) -0.029852 0.025565 0.210409
Wsmnardumassed ) (x,) -0.001084 0.001096 -0.000078
28THNDNDUY (11AT) (X,) 0.000041 -0.000040 -
anwaadu (woidud) (x,) 0.033027 -0.031848 -0.083361
anyuzNNlgnane(x,) 0.185832 -0.166810 -
szusvhanndnih (wes) (X,) 0.000014 -0.000013 -0.000104
53851’;1\1%1]’15]2“"]11«! (tun9) (Xg) - - -
Funmamgmiix,) -0.474154 0.465831 0.367356
Constant 1784782 -1.978823 -1.164330
ROC 0.723 0.718 0.923
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ade ﬁuﬁﬂf’lﬂ(Yl) v'%uﬁmymniu(Yz) v'%uﬁfqmu(n)

Armeduana(x,) 0.003203 -0.003243 -0.004272
FZAUANNG (W) (X,) 0.001336 -0.001283 0.463719
ANHULNNTIUINGUX,) -0.055030 0.047934 -0.002533
Uimnarhumdeed ) (x,) -0.000870 0.000898 -0.000089
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Funmamgmiix,) -0.448084 0.430981 0.602509
Constant 0.204019 -0.390517 0.486716
ROC 0.736 0.731 0.924
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FTAVANUG (11AT) (X,) 0.002396 -0.002320 -0.004610
ANHUTNNEIAINGUX,) -0.036491 0.029217 0377262
Wsmnarunassed) @) (x,) -0.001030 0.001063 -0.002666
FLELHNNNOUU (1AT) (X,) 0.000047 -0.000046 -0.000100
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i%ﬂ%‘l’h\iﬂ”lﬂ‘]éll“]ﬂ! (tua9) (Xg) - - -

FUAUANGUIAX, ) -0.435631 0.406473 0.514462

Constant -0.561186 0.189140 1.969715

ROC 0.747 0.740 0.916




4 o a o a A J %]
MINNUINT 6 dulszansaumsonnss lavdadn (Logistic Regression) 5511191099

] b

86

199 (X)) fums ¥ iauuazdelnaguan (v) u?nmv’ﬁ’yuﬁtjuﬁummm
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namedmacx,) 0.002418 -0.002457 0.001217
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S2ETHIINNTY (1AT) (X,) -0.000007 0.000006 0.000015
Funuamgniix,) -0.466531 0.407815 0.577533
Constant -4.064062 3.054353 2.145151
ROC 0.802 0.749 0.908
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namedmacx,) 0.002461 -0.002457 -0.001713
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szuzvenIndni (uas) (X,) -0.000028 0.000029 0.000141
FEUZHNVINGNBY (109) (X,) -0.000007 0.000006 0.000005
ei?yu@mmwdnﬁw(xw) -0.456027 0.407815 0.380141
Constant -3.626462 3.054353 6.278397
ROC 0.788 0.751 0.944
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1 w.e1. 2536
a8 ﬁuﬁﬂf’lﬁ(Y,) ﬁuﬁmymnm(Yl) ﬁuﬁqmu(Ys)

frmeduana(x,) 0.002644 -0.002395 -0.001874
FTAVANUGY (1AT) (X,) 0.004323 -0.003522 -0.008869
ﬁﬂymzmaﬁiﬁ%m(XS) -0.028485 -0.023455 0.405136
Ysmnarundesed) @) (x,) -0.000911 0.000811 -0.001848
T2E3H19INOUY (1AT) (X,) 0.000042 -0.000039 -0.000047
avwaadu (esidud) (x,) 0.014222 -0.012524 -0.027881
anyuzNlgianex,) 0.415190 0.129569
szuzvenInd N (uas) (X,) -0.000029 0.000013 0.000123
2oZHINYNBY (11AT) (X,) -0.000005 0.000005
%uﬂqmthjlllfW(Xm) -0.451142 0.260116 0.372596
Constant -3.977381 1364648 5.764530
ROC 0.782 0.745 0.938
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Q

1 w.et. 2537
a8 v&wwuﬁﬂﬂﬁ(Yl) ﬁuﬁmymniu(Yz) ﬁuﬁ&guw(Ya)

namedumacx,) 0.003015 -0.002784 -0.001874
FEAUANNY (1AT) (X,) 0.003158 -0.002470 -0.009106
ANYAUEMITIAINGIX,) 0.037507 -0.085467 0.408607
Ysmnarumaesed) @) (x,) -0.000958 0.000876 -0.001924
ILILHNNNOUU (119A7) (X,) 0.000038 -0.000036 -0.000046
anaadu (esidud) (x,) 0.015791 -0.014614 -0.026714
anyaznNlginane(x,) 0.450847 0.125067

szusvhanndnh (was) (X,) -0.000014 0.000127
FLUEHNINYNBY (10A3) (X,) -0.000004 0.000004

Gf?uﬂmmWEjiJ‘LfW(Xm) -0.436271 0.264647 0.367136
Constant -3.572408 0.894564 6.009940

ROC 0.744 0.707 0.941
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1 w.e1. 2538
e v&;uﬁﬂﬂﬁ(Y,) ﬁu‘fimymmu(Yz) ﬁuuﬁyuw(YS)

namedaIncx,) 0.003152 -0.002902 -0.001962
izﬁ‘ummqq (97) (X)) 0.003229 -0.002519 -0.008942
5ﬂym$wwﬁ'stﬁ3wm(x3) 0.042030 -0.089923 0.392418
Ysmnarumassed) @) (x,) -0.000986 0.000908 -0.001940
FTHLHNNOUU (119A37) (X,) 0.000037 -0.000034 -0.000046
avwaadu (esidud) (x,) 0.014022 -0.012570 -0.029444
anyuzMlgiane(x,) 0.457427 0.124052

szuzvienndni (uas) (X -0.000026 0.000012 0.000117
FTESHNVINEUYY (10AT) (X,) -0.000004 0.000004

ei?yu@mmwdnﬁw(xw) -0.415254 0.242924 0.343324
Constant -3.619274 0.874630 6.149867

ROC 0.742 0.704 0.938
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Ysmnarumassed) @) (x,) -0.000953 0.000876 -0.001852
FTHLHNNOUU (119A37) (X,) 0.000037 -0.000034 -0.000045
avwaadu (esidud) (x,) 0.014332 -0.012874 -0.030173
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Gi?uﬂmmwdmfw(xw) -0.430700 0.258499 0.342089
Constant -3.619458 0.781745 5.984913
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Ysmnarumassed) @) (x,) -0.000749 0.000673 -0.001997
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aanogladdanlingd USUNUN

b

quiuvieea 1 w.A. 2532

msl¥nauuazasiln
- X Ay 2 4 % 4
AQUAY W'l WHNDHATNT TN NUNYUBY
wunth'ld 96.54 338 0.08
NUNAYATATTY 27.32 72.18 0.50
Wy 2591 35.77 38.32

3 . . 4 YA a A a 9
M319WUINT 14 Confusion Matrix 91NMIAIAMIAMI Isnautaz dlnaguan Tasldauns
9

a a a1 A a 49}
aanod laddanling) VINUNUNIUY

Do

WVEDA 1 WA, 2533

mslnaunazasiln
A X duww & 4 & 4
ﬂ@&lﬂu W‘H"ﬂ‘]h"lﬂ»l NHNDHAINITN WNTI‘I;N‘U‘H
wunthlst 91.83 8.04 0.12
NUNNHAITNT TN 40.45 58.55 1.00
TITLena 36.39 33.98 29.63

4 4 {a a a
M3198U N7 15 Confusion Matrix 11INM13A1IANIAINS I¥NAULazdlnaguanTasldaunis
a a A A a lﬂy d‘ J 09’ 1 =
aanogladaanilingd usnuNunguiueen 1 w.e. 2534

mslanautazasiln
- X dvwy & 4 & 4
AQUAN wuithld WHNNBATNTTN WHNYNBY
XA ayngy
wunlad 85.15 14.72 0.13
& 4
NUHNDHAINITIN 46.28 52.22 1.50
& 4
Wiy 20.11 65.88 14.01
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XA ayngy
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& 4
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aanoy lavaaniline) uTnauNuiguihiveon 1 w.a. 2536
msl¥naumazasln
- X duwy & 4 & 4
ﬂq&lﬂu ‘W‘L!‘Vﬁ.]ﬂN NHNDHAINITIUN ‘W‘M‘VI‘I;N‘UH
wunthlst 83.07 16.41 0.52
2 4
NHNDHAINIIN 46.53 46.40 7.07
2 4
WUy 41.67 49.29 9.03

4 4 {a a a
M319MU 207 18 Confusion Matrix 11INM13A1IANIAINS I¥NAuLazdlnaguanTasldaunis
a a A A a lﬂy d‘ J 09’ 1 =
aanosladaanilingd uSnuNUNguNiveea I w.a. 2537

mslinaunazasiln

Q X Auuy & 4 & 4
ﬂ@Nﬂu ‘W‘M‘Vﬁ.lﬂil NHNDHAINITN WNTI‘I;N‘UH
wWunih'ls 77.35 2224 0.41
& 4
NWHNNHAINIIY 44.19 50.03 5.78
5 4
‘wumngu 34.63 56.81 8.57




95

3 . . 4 YA a A a 9
M319WUINA 19 Confusion Matrix 91NNIIMANTAINT IsNaAULazalnaquan Tagldauns

aanog laddanlingd USUNUN

v

quiivieen 1 w.A. 2538

a

mslrnaunazasiln

- X Anuy & 4 R
ﬂQNWH ‘W‘L!‘Vl‘l.]ﬂll NHNDHAINITN ‘W“H‘VI‘I;N‘UH
X ayngy
wunlad 76.68 22.88 0.44
& 4
NHNDHAINITIN 44.63 49.36 6.01
& 4
WH‘V]"I;N‘HH 35.65 55.72 8.63
= . . s yda 2 - .
MIINNNUINN 20 Confusion Matrix fl]”IﬂﬂTiﬂTﬂﬂWiﬂ!ﬂTii%%ﬂuuﬁ%ﬁﬂﬂﬂﬂquﬂuiﬂﬂi%ﬁﬂﬂTﬁ
=) a A A =) tﬂy d' 1 09’ 1 =
ﬂﬂﬂ@ﬂiafﬂﬁﬁ‘ﬂﬂmﬂ'} YVIIUNU QﬂJU']LL?Jﬁ‘(’J@?I 1J NW.f. 2539
msl¥navuazasin
- X Ay 2 4 & 4
ﬂq&lﬂ‘u ‘wu‘nﬂﬂu NHNDHAINITN ‘Wu‘ﬂ‘lj‘N‘U‘M
wunth’lst 75.30 2427 0.43
& 4
NHUHNDHAINIIN 43 95 50.21 5.84
& 4
NNy 34.40 57.13 8.48

v
a

aimsl¥naunazdalnaguau Tasldauns

v v

Nnaviwuvieen 1 w.a. 2540

M51INUINT 21 Confusion Matrix 910N1IAIANIT
=) a A1 A =) dy
ﬂﬂﬂ@ﬂiﬁ%ﬁ@]ﬂﬂlﬂﬂﬂ YILIUNU |

msl¥naunazasln
A X Auww & 4 % 4
ﬂ%!llﬂu W‘H‘n‘l]ﬂ?»l NHNDHAINITN W‘wmgmu
wunih’lst 72.39 27.22 0.40
NUNNHATNTIN 41.44 53.16 5.40
WUy 30.52 60.99 8.49
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3 . . 4 YA a a a 9
M319WUINA 22 Confusion Matrix 91NNIMANTAINT IsNAULazalnaquan Tagldauns
9

a a a0 A a dy d' 1 o ) =
aanos lavaantlasll VnaNUNqUILiEon T w.a. 2532

msl¥nauuazasiln

A X Ay & 4 & 4
AQUAY Wit NUNNHATNITN NUNYNFY
wunihlsd 96.54 3.38 0.08
& 4
NWHNDNHAINIIN 27.32 72.18 0.50
& 4
Wy 25.91 35.77 38.32

3 . . 4 YA a a a 9
M319WUINT 23 Confusion Matrix 91NMIAIAMIAMT Isnautazdlnaguan Tasldauns

=) a A L= =) dy d' 1 g’ 1 =
aaneglavaanilaell USawuNaLTwiviesn 3 w.e. 2533

Q

msl¥nauuazasiln

a & dnuy % 4 % 4
AQuAY W'l NHNABATNTIN WHNYNYY
wWunih'ls 94.39 5.56 0.05
5 4
NWHNNHAINIIY 27.32 71.76 0.92
5 4
Wungawu 46.72 4.83 48.46

4 4 {a a a
M319MU N7 24 Confusion Matrix 1INM13A1IANIAINS I¥NAULaz A naguanTasldaunis
a a A1 A a dy d’ J g‘ | =
anneglavaanilaell FnaNUNgIILiEen 1] w.a. 2534

mslnautazasiln

- & dvuy & 4 R

ﬂ'@‘Nﬂ‘H ‘W‘M‘Vl‘llﬂil NHNDHAINITIN ‘W‘H‘VI‘];N‘B”I—!
XA ayngy
wunlad 92.04 7.93 0.03
& 4
NHNDHAINIIN 24.70 74.37 0.93
& 4
Wiy 16.88 29.79 53.33
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3 . . 4 YA a a a 9
M319WUINA 25 Confusion Matrix 21NNIMANTAINT IsNaAULazalnaquan Tagldauns
9

a a a0 A a dy d' 1 o ) =
aanos lavaantlaell UaNUNgUIIiEsn 1] w.e. 2535

msl¥nauuazasiln

naNAY Nuith NuFinuasnIsu Nufgamy
TN 97.86 2.06 0.08
ﬁuﬁmwansm 2.39 90.84 6.76
wzuﬁﬂgu‘nu 45.02 27.84 27.14

4 4 {a a a
M319MU N7 26 Confusion Matrix 1INM13AIANMIAINS IFNAULAz A naguanTaeldaunis
v Y

=) a A 1 A =) d’l = o ) =
aaneglavaanilaell USaWLNaNTuLiesa 1 w.A. 2536

q

mslinaunazasiln

A & duuy & 4 & 4
ﬂﬁqllﬂ‘l»! ‘W‘M‘ﬂﬂﬂ&l NHNUDHAINITN WHTI“]!N‘UH
wunih’lst 97.93 2.05 0.02
NUNNHATNTIN 5.94 93.65 0.41
& 4
WUy 2.46 2.38 95.16

3 . . J Yy a a a 9
M319WUINT 27 Confusion Matrix 91NMIAIAMIAMI Isnautazdlnaguan Tasldauns

=) a A L= =) dy d' 1 g’ 1 =
aaneglavaanilaell USnaUNaLImiviesa T w.e. 2537

Q

msl¥nauuazasiln

- 5 v & 4 & 4

AQuAY W'l WHNDHATNITN WHNYNBY
X ayngy
wWunih'lsl 90.03 9.96 0.01
4
NWHNNHAINIIY 20.52 79.40 0.09
5 4
Wuilguwy 0.05 1.82 98.13
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aimsl¥naunazdalnaguauTasldaums

ﬂﬁNN‘M]ﬂﬁ 28 Confusion Matrix 31DN1IAIANIT
=) a A 1T A a 49’ d'
aaneglavaanilaell USANUN

9

quiuivieon 1 w.a. 2538

msl¥nauuazan
- X duuy 4 % 4
AguAY wunthlsd NUNMAHATNTIN WunyuY
wunthlsf 98.15 1.84 0.01
NUNMAHAINT TN 333 96.26 0.41
WUy 4.61 0.94 94.45

aimsl¥naunazdlnaguau Tasldauns

i Y

Nnanviuuveen 1 WA, 2539

M319HUINA 29 Confusion Matrix 91NNIIANANIT
2
aanos ladaanilaeil USwNUNG

mslinaunazasiln

A & dnuy & 4 % 4
ﬂﬁqllﬂ‘l»! ‘W‘M‘ﬂﬂﬂﬂl NHNUDHAINITIN WNTI‘I;N“U‘M
wWunih'ls 96.86 3.13 0.01
5 4
NUADHATNITN 5.83 93.99 0.18
5 4
Wungawy 0.90 1.68 97.43

aimsl¥naunazdalnaguau Tasldauns

' F
A 1 o

autuvieen 1) W.A. 2540

M1319WUINA 30 Confusion Matrix 91NNITANANT
Y
aanos ladaanilaeil USwNUNG

msl¥navuazasin
- & Anuy & 4 R

ﬂﬂqilﬂ‘l»! ‘W‘H‘VI‘]h"lN NHNDHAINIIN ‘W‘H‘VI‘];N‘BH
A ayngy
wunhlad 94.09 5.89 0.03
2 4
NHNDHAINITN 9.23 90.46 0.31
WungusY 0.90 4.15 94.95
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1J‘i$ﬁlﬂ1iﬁﬂﬂ1 HazMINNY

di [ ax LAY
¥ —UWANA WIWANEAU A5 AINU
[ A =) d' a (%] d' w
M aeu Y na JUN 18 TUNAN 2524

4 A -
AOUNNA ANITUYT

A a 4 a v Aa
5 3am s p1.9UMans ur1INeIaeAalng (W.a. 2546)
{ Y] @ 4

numsanenlasy NUNALID115IVIUIAUAAY (Remote sensing and

o w = 3 a o A
GIS) VDNTTUNNIUNITYAUANHULNIBIA ‘]JiZi]T]J W.f.

2546
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