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An Application of Geoinformatics for Land Use Change Investigation

in the Upper Ping River Basin
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ABSTRACT

Land use change is one of the main factors affecting the hydrological characteristics of the river
basin, especially on flood magnitude and flood frequency that highly affect human disasters. The
Upper Ping river basin, which located in Northern Thailand, was mainly covered by natural forests and
was gradually changed into more agricultural areas by population growth, was chosen for the
investigation on land use changes on the temporal scale during the last two decades by applying the
techniques of Geoinformatics (RS, GIS, and GPS). Nine satellite imageries of LANDSAT-5TM in the dry
season (January or February) of 1988, 1993, 1994, 1995, 1996, 2000, 2001, 2002, and 2005 were
provided by the Geo-Informatics and Space Technology Development Agency (GISTDA) and were
used to identify land use changes during the mentioned periods. A supervised classification technique
and the ground truth investigations were used to distinguish four types of land uses comprising the
forest area, agricultural area, urban area, and the water body. The results have shown that the forest
areas tend to reduce at the rate per year of around 0.61% (155 sqg.km per year) of the overall areas
while the agricultural and urban areas were on an opposite trend at the rates per year of around 0.53%
and 0.20% (134 and 50 sqg.km per year), respectively. Even though the forest area had been reducing,
the land use of the basin in 2005 was still dominated by the forest area of around 76.78% (19,477
sg.km) compared to the agriculture and urban areas of 18.27% and 4.68% (4,634 and 1,188 sg.km),
respectively.
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(Japan Association of Remote Sensing, 2006)
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Table 1 Details of LANDSAT-5TM images acquired in this study

Year Collecting date Band
1988 Feb, 23 1,2,3,4,56,7
1993 Feb, 22 34,5
1994 Feb, 9 1,2,3,4,5,6,7
1995 Jan, 11 3,4,5
1996 Jan, 30 3,4,5
2000 Jan, 25 34,5
2001 Jan, 27 34,5
2002 Feb, 23 34,5
2005 Feb, 7 1,2,3,4,5,6,7

LANDSAT-TM Image

- Radiometric Correction
PRE-PROCESSING - Geometric Correction

- Image Enhancement

PROCESSING - Techniques for land use classification

(Unsupervised, Supervised, etc.)

- Mapping A
POST-PROCESSING apping Accuracy

- Land use Classification

Figure 2 The processes of the digital analysis of LANDSAT-TM by computer program
(Chalayonavin, 1998)
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Figure 3 Map of the locations of ground truth
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Lﬂ@ﬂuuﬂ@dﬂﬁﬂﬂjﬂ?ﬂﬁ‘ﬂu%ﬁulﬁl‘ﬂll‘ﬂ ANTGTR
ﬁ‘ﬂLLUUﬂ’]?l‘Hﬂﬁ‘yIH‘HuV}ﬂuV}\‘i 5 gluniy Al ‘Emﬂ
@ﬂwmvmmmmmﬂLLummmﬂmﬂivaummu
wansli Table 2

Table 2 Details of Land use class and training area

Training Area Land use class

1. Decidous forest 1. Forest Area
2. Evergreen forest

3. Forest plantation

N

. Highland agriculture 2. Disturbed Forest Area

[@)]

. Disturbed forest

»

. Highland paddy fields

7. Paddy fields 8. Longan 3. Agriculture Area

8. Maize 10. Vegetable
11. Soybean 12. Tobacco
13. Potato 14. Pasture
15. Garlic 16. Shallot
17. Lychee

18. Crushing plant 19. Urban 4. Urban Area

20. Golf club 21. Road

22. Reservoir 5. Water body

23. River

24. Radiometric error* 6. Other Area

Remark: * is null class from 23 training areas
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Table 3 Land use classification results

Land use class

Percentage of each land use class

1988 1993 1994 1995 1996 2000 2001 2002 2005
1. Forest 88.37 85.28 81.94 81.68 81.30 86.45 77.06 74.70 75.48
2. Disturbed forest 1.43 3.85 4.91 7.54 6.57 2.50 7.65 9.94 1.30
3. Agriculture 8.77 9.84 11.34 8.33 9.40 8.51 12.79 11.37 18.27
4. Urban 1.1 1.02 1.67 1.90 1.85 2.08 1.85 2.97 4.68
5. Water bodies 0.28 0.00 0.05 0.51 0.65 0.42 0.65 0.60 0.28
6. Other 0.05 0.00 0.09 0.05 0.23 0.05 0.00 0.42 0.00
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Figure 4 Histogram of annual land use derived from LANDSAT-5TM




INeA2AIIAY T 6 21TUT 3 2551 67

1988 1993
2000 2001 2002

<>

10 0 10 20
———

Kilometers

Land ues classification legend
I Agriculture area

I Forestarsa

[ Disturbed Forestarea
[ urban

Il Water hodias

[ ] Other area

Figure 5 Annual land use derived from LANDSAT-5TM

dglnauasiauauue

walulaginiansauind (Geoinformatics)
1maﬂmm1°ﬂumimmmmm ZATINABUNNT
Lﬂ@ﬁul,l,ﬂmmﬂmﬂiﬂmummusl,u@umﬂqm'auuu
Tnedayanintnaa1aiiean LANDSAT-5TM Farine
1m1wm<1i ZNINUABUNNIIANTINNA IR US LAY
m@ummﬁummuummm@umﬂqmwuu RUIU 9
T Aa T A.A. 1988 1993 1994 1995 1996 2000
2001 2002 uay 2005 A¥QNILATITHA283S
Supervised  Classification  398fLN1941394
NIARUIN (Ground Truth) L‘Wfamuuﬂ%mmﬂm
ﬂiv‘ﬂmumuluumvﬂ Lmyaﬂmmmqqmum@
Lﬂ@ﬂuuﬂmmﬂmﬂiw‘[mummusl,uLLmyﬂmmyuu
mmummmmﬁ (Geographlc
System mmimwmﬁ wuwﬂﬂmmumﬂqmuuu
qn17undasa (fluctuate) ’Luum‘iummm Tned
fansnisanadlaeiade 0.61 Wefidudmell (155
miwﬂimummﬂ 1umqn@unuﬂmmqmmu
m@qwuwLm:rmmmLL@kummum@ﬂu@mﬁ
wAg 0.53 uaz 0.20 1efiFudsadl (134 uag 50
AT lamssetl) AuaAL

Information

Lme\ﬂumiﬁﬂHﬂﬂ%ﬁ fagunsndne
Tudeaneesnindasuudasnislduss Taninauiu
paudnHuzieNIzeeInIsiiagnnitlundazgs
mmmm@ummmuuuwmmmmmmm@ﬂ
saldld Tmm?ﬂivqﬂmﬁlmLLummmgwmmmm
AAawls (Parameter) YRILUUANABIH
mﬁmﬁuﬁuﬁ‘ﬁuﬂﬂiLﬂalf;luuﬂmmﬂ%ﬂiz‘ﬁmﬁﬁﬁu
Fegrunrnin ldAmeziuuaniaaan (Scenario) lu
mmm:mmummmmmi@mﬂﬂwimumﬂmu
mﬂmﬂﬂaﬂuuﬂmmﬂmﬂiw‘imummuvl,mmvl,ﬂ

1aN&198194
Chalayonnavin, V. 1998. Application of Remote
Sensing and GIS for planning and

management of Huai Nongkop-Huai
Nongbon watershed basin Changwat
Ph.D.
Department of Forestry, Kasetsart

University, Bangkok, Thailand. 204 p.

Kanchanaburi. Dissertation,



68

IneasAunILAY U9 6 81717 3 2551

Dale, V.H. 1997. The Relationship between Land-

use Change and Climate Change. Ecol.
App. 7(3): 753-769.

Japan Association of Remote Sensing. 2006.

Remote Sensing Tutorials. Available
source
http://www.profc.udec.cl/~gabriel/tutorial
es/rsnote/contents.htm,  February 22,
2006.

NINAUATHANINAILIAREN. 2005. N19A1394

doyaainszazing (remote sensing). 11
! q A
http://Wwvv.deqp.go.tlh/Remote_Sensing/
html/use.html 1la5uR 20 fenes 2548,

AT UIYLAZABNUN N LNHATANART. 2008.

Tm\‘imwmm‘wmmmma‘mummu
LAY ﬁMﬂ’]WM’]@Eﬂ\‘]E}QﬂuﬁJ@\‘iﬂﬁ‘vW}ﬂVL‘V]F;I
(Thailand Sustainable Flood and Water
Quality Management Research Unit
Project). mmmmmﬁ’ﬁ?uﬁm%@ﬁ 4 a1iy
6 AAUNAIIRINTTARTIN 3. 541 U,

BUTA FAUGITIU. 2001, nsdszensssuy

mmumqummmummimm%vmiﬂ@
‘Lum?ﬁﬂmmaﬂimmmmﬂﬁ@ﬂuuﬂm
s ldse T Ause 3N Dty
@jumifmwm Faudondeslnd. Inantinug
USyoynIn. NUNANUNRULNHATAIART,
NUNNC

Received 10 September 2008
Accepted 28 December 2008



