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Tumsldannisgadenanaiionuauiinge
N15289ABATIINRABNITAIWIURIATAINETIATNAR
WAZAINATAT (LSfactor)  tiialdluszuuansawine
ARANERS izUUIﬂiLLniNﬁﬁag'sluﬂafgﬂ'ummiﬂﬁm’;m
A1 Lsfactor 1o BeAnmwamanAtAngadeian T
miﬁmsmﬂ%ﬂf:ﬁi’mqﬂﬁzmﬁﬂizmmmim%ﬂmﬁﬂum
A1 LS-factor 91nSAsnzRanszuulUsunsnanislaely
Anfinagaulunniinies doninzenuin defiiad
Uszanae 325 anseilaims SANNEININIEAUINzLa
BILA 160-180 1uAs 52UuUlUSUNSNAISAIWIIAIAN
289 LS-factor 3 381sun szuulusunsufinmmwlne
Remortel et al (2004), NSTC (2001) wuaz Mitasova et al
(1999) TwnsAnwiAseilanAl RMSE  20evi9anais
WaauRBURUAETAAIWINAT L uas S a1ndwszauann
wunilaenssldfuigsnede nan1sdnsnz¥nudnmn
RMSE 21.87% 119.13% uaz 25.32% &1%3uU5284
Remortel et al NSTC Mitasova et al AIH&IAU Lile
Weesuiieunuiafildsnde agrelsfiniunisdnen
megwnlwiuinazsnmfinainnaiedofinanus e

aadad

wanizduduisnanganazldlulszinalne

Abstract

A limitation of using the Universal Soll
Loss Equation (USLE) in soil erosion mapping has
been difficulty in obtaining LS-factor for use in GIS.
With the availability of the GIS program LS values
can be produced. Three methods of computing LS
values from Digital Elevation Model (DEM) were
used with objectives of comparatively estimating the
LS-factors. We produced the LS-factors in the Phu
Wieng areas using three methods available from
Arc GIS. The Phu Wieng area covers an area of
about 325 km2 with elevation 160-800 m. and is
located in Khon Kaen Province Northeast Thailand.
The three methods to be applied in the calculation
of the LS-factors include the program developed by
Remortel et al (2004), NSTC (2001) and Mitasova
et al (1999). Comparison of the three methods was
performed and tested against the manual method
which measures slope length and slope gradient
using the elevation contour lines.

analysis provided the RMSE 21.87, 119.13 and

Comparative

25.32% for the program developed by Remortel et
al, NSTC and Mitasova respectively. However
empirical study in diverse localities and conditions
should be made to confirm the method best suited

for using in Thailand.
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1. AHEIAYIBIUYRI
Twn1sh1w18Us1ngn1sN 1A I BALIAINE D
fowamganduuudianssinannnlasdezulneside
F0YAIINNIINARDY (Empirical Model) 81%5URUUT18
filazgnaldffvseinsnmgoludnuazininiilng
wazfNuiinasududon n13UszgNA I3z UUEISEULNA
pieansilnauiniuadisfeluaniaziagin
TnetannzagedielunisAiwinmnainduassiui g
38nsfiuszAnsamiigaiAaniamiaAinnainduain
ﬂ’]ﬂ‘ﬁLL‘U‘Ufﬁﬂamm’mg{mﬁmaﬂ (Digital Elevation Model
- DEM) %’imﬂuﬁmﬂiﬂmamwgﬁﬂizmﬂ KUUI1ABY
Anngudaazladinasluoynsngasgan3niuA1AINg
w%a‘[moziwmumﬁau (Triangulated Irregular Network)
ﬁﬁoLusiazqmaaﬁhmmga%’mﬁuimwuﬁrTmLax“ﬁuﬁa
Founuse Triangular facets 38TIANMINAIINAIAT
990 DEM  finane3susasignldlunismiuinazlvan
ANAIAT BRI A BLEINa2TIDEM LAEnN%h AN
wUsUTMIBAIAWINAIZBIANNAIAT BN HNAl®ANS
UsenTMAINYENI5209A% dunIsgLAefAnanna
(Universal Soil Loss Equation — USLE) H#adninvianis
nsUszgnaldannislusziuiinidanaeiniung
ANMINUITEAINENILAZAINAIATW LS Factor (Slope
Length and Slope Factor) IﬁlElLﬂW’l:ElEi’lﬂ‘c’niﬂs[%ﬂ'l’i
UsegnAssuUa1SawNARAERS (Remortel et al 2001)
Tneialy field USLE wazasgfivszinmsandeniszas
AuAD AINNETIITDIAIINAAL (Slope lenghth — L) W&
ANAIAYTY (Slope-S) (UudnwUsznauaes LS Factor
Fo.du 1 TJade 1w USLE Feusznauseiladeronan 5
Jade laud Jaderindun (R) Tasesnin (K) Jedesw
niUsznA (LS) Uadeauizagusn (C) uwaziadesn
n1sausn¥an (P) ﬁaﬁwmmmsgmﬁaﬁu (A) =R x K x
LsxCx P dwdunsgudeinlnenieded donae
uilunsiiwans LS Tuszauiuit ievuawiindanis
pasfnfidasninuazfnnaeinlunisAiwindounnsig
funisuszanaAn LS Tulswn nioudasmmaassin 16
31nNN137A5z 8N Fefimanadne daulunisnia
wuudnasszasiuwinaananielnglnmadunisean
wnld38imszeznne saslduseenann vialadainisa
Anwafirnioniosauianls doluidagiulaviinis
USutg9 USLE w3afi3enin Revised USLE (RUSLE) g

FLHwn1slae National Science and Technology Center

10 n1sUszanunsUiaufiauisnisnidadeninaeinazANNAIATWE L UUS1889AITNG LT ILA

(NSTC 2001) ieUszgnaldarnlunisuszifinans

gaein nAawinA L waz S T RUSLE iTuAnfi

819891UA1 L = 72.6 WA Uaz S= 9% AINAIAU
LS-Factor

2BIAINNAIATWAVUAIINAIATY T30 D% 1 Uade

[ a 1 1
WnTad89I0921I19AITNEND

Tw USLE Twn1sasnedudoys LS Factor mhulwnng
UjuRmiwimainuuudnassnnagadoaa e
sauTuTouuaz 3 aiunanenaieismein
#3N15289 Wischmeier et al (1978) \Iwannish
gansuinagranisenanazldiunaly
LS = (1/2 2.13)"(0.0065+0.045 S + 0.0065 S°)

s = % ADIAINNAIATH
115U s > 5%
81150 s 3 - 5%

m=0.5
m = 0.4
m = 0.3
m=0.2
Mc Cool et al (1989) Taviianadaxnnis LS Factor
LS = (1/22.13)" (10.8 Sin & + 0.03) &3V S < 9%
LS = (1/22.13)" (16.8 Sin & - 0.5) &MU S > 9%
m=f/(+f
f = (Sin R / 0.0896) / [3.0 (Sin R)"* + 0.56]
| = Slope length (&.)

d115U s 1 - 3%

115U s < 1%

R = Slpe gradient (29F1)

Remortel et al (2004) Tawmmilusunsa
A15UszN0AN LS-fator 80191 AML (Arc Macro
Language) ‘[m&lﬁlﬁu%’m%ﬁ%“«g’mauﬂﬁﬂm McCool
et al (1997) lmefiuguiia doyailusunay
pean1stdUszNIaAIRaAIAINgILdaaY (Digital
Elevation Model; DEM) 11n151U5Ut3d DEM #ilsan
AaEn1INaungs (Fill  Sink) Wautlzaumain
imRaniazinanonisuszanmainely 910w
A1wINAAN19NsIvaETuazean LENAIWIAN
mwmmﬁugjaﬁqmm AR aIANAILAZA 1IN
IWIAZBINSA ANTIHDIFIRARINIAININAINTS
HLANAITNEIIAITNATATUNIDIAIINAIALNAY LEa
ATBINAIINEIIAIINATAT Y JANIEAIWIN LS-
factor A28N1TUENNINIUIAIINANAAY 1%H08NTT 9%
wazmaud 9% Fuly fannslwnnsiiwinsost

Is — factor = (slope _length _ ftDIV 72.6)"(10.8sin S +0.03)
F115U AIINANALW < 9% WAL
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Is - factor = (slope _length _ ftDIV 72.6)"(16.8sin 5 —0.5)

195U ANNAIATY > 9%

Wam=f/(+f)

f = (Sin R / 0.0896) / [3.0 (Sin B)"*+ 0.56]

slope length  ft = Awe1I289AINAIRTY
(nsenlunm)

R uAmEaIRn (ke luoern)

NSTC
2001) 1avinn1sWawilUsunsHN1SHIAINNSL AN

National Science and Technology Center :

WINAIHFDIAWINNANNITNITFULHEAREING FINT
W lUsunsndmsunial Lsfactor  BesmuUasann
Moore and Wilson (1992) iaz Mitasova (1995) #ann1s
Tunsmmnlaeniluagrenuisees Remortel et
al (2004) Aeld DEM swiA1fiAnienisinazasin (
flow direction) udanA1RANI9N13naZEIIHIMIAD
5285N19N151naz8Rn (flow length) taen1sAIwIAn

L-factor, S-factor wae LS-factor AIANNTS

flowlength )1‘3

L — factor =
22.13

i 0.6
S - factor = (Sm(slope deg DIVDEG))

0.0896
Ls — factor = L — factor xS — factor

Mitasova and Mitas (1999) la#Anw13518a8n1S
guiiefnainanvuaniflaeldszuuaisanine
fFans IneaniznnsuiAn LSfactor  lalananns
AwiselUsunsa GRASS  GIS,  Arcview-Spatial
Analyst L8z ArcGIS 8.1-ArcMap danasisuAe DEM
LAIINIRIWIN RANNNISIRaLATNNSInaRZENARTE
ffU3B289 Remortel et al (2004) F9n13AIWIITB

Mitasova and Mitas (1999) Ae

LS  factor = [[ﬂowacc]x resolutionjo'ﬁ[sin(slope>< 0.01745))1'3

22.1 0.09

o da o av | o o o
%'E]ﬂﬁ]?ﬂ%ﬂﬂﬂ%ﬂ?ﬁ]ﬂﬁﬁ?ﬂﬂ']%ﬁfﬂﬂ AML YNWRIW
Ime Remortel et al (2001) ®1ANWNLA% (Duan etal.

2006) 1FAN¥IN158LARINANE2BIABIINAUNNS
Fan1sugnngfuieniuauaznawlugain (Paima
2006) YIMIN1TUILLAWNITLANININAHADI5 %
(2004)

o

Twn159i1Un 18 Breetzke AN®1N1582819

Wonanezasinluszauiuisuingie s Tagld
lUsunswn SEAGIS

Guimares et al (2003) TeWmuw1 AML Fuanld
Anwiniidonlmisonsazdreianansaasinlugs
wunsud Uszinausndas Taeadrs DEM 210036 60
WA InLEnauAIINgIfilAI nunuigfuszinA
N1R5182% 1:100,000 UsznaiAaelaga Topogird
aaolUsunsn Arclinfo #938n19A1MIMAN LS-factor
ulumnann1szee Wischmeier and Smith (1978)

TMDL (2001) A1w3It4A1 LS-factor laednede

971 Moore and Burch (1986) A4&NNTT

LS = (area/22.13) ** (sin(S)/0.0896)

\fio area = au1afiuf wiiedwanuas

S = AnNAATwdwiUasIdua

(2006) RMSE,

autocorrelation Moran, t-test saelUsunIn SAS 1ie

Xu Yuan Statistic

PIANLANA19ZDIAT LS NA1wInlaan35619

%
@ ar =3

FIhZLAWLAINIIINNITIIVTINNAIIWLNS

o

81A518¥ LS-Factor  lm8ABA1SA19ImINTiNG"?
audin nsianldlulszmalnedifidasiinfiaz
ldiwag1enineznonazdiannuseaunisel wainass
n1snaaasldiiouslannngn uunfindeniszooiin
aneUszinalng 3o Erosview flaglugluvuidoias
1A31A512% LS-Factors Imga1Aani1sUssaAnann
Anwinirawingslaladiwi LS Factor  31n
LdwszAUAINNGIlAEASY 91NNT1SANEYID9
Mongkolsawat et al (2006) Twn158319uuUs a9
Andl iiaUsziAwiuiidesransenisainl il
TUsunsafiamwilae Remortel et al (2001) Fsonde
gun1sfiimnilae Mc Cool et al (1989) 1w
noidandnnienitaiiazfimguanisinetanans
nndoyaidutuanagilaense usnsdnwaitfidels
finnsiimstziideuifisvusadiola sannle
n1sfnvAseRdefiTngussasAiiaiUeulfisunnsly
ssuulUsunss LS-Factors 3 35 nagaududayadi
AT%I04 LS-Factor 910381159AAT S LA L 21NUH
figfuszmalaenss
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2. NUNAn®EI
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4 d

WHNANYIATBUARNUE IHADIGNEUUNIANF LI 8
fiitofinsounqu 325 mywilawns fiazign 16° 32 3~
16" 52° 12'N uazaasigm 102° 5 20™-102° 23 8" E
FnwaziuiiusznousieiuiignaduaswainiAnnugs
Uszann 160 &. uaHQINAUNTI8ANGIRIUR 200 X, -
800 #. uilufiusnagenldinandugnetwuvisailug
2534 nslafiaulsznaulmetufies Uduuds Aals
w1311 Undgn TuRuiigizniwidmlnggoneanini
uazAfulug dmfisulwguenddnvosinisnldlumg
ww wazluusimszunenimdaenfinsugnitalsdw
dnlendauazdos lunssdinenfiniidnu Usznausae
vhefingnzie waeims wanes s Wudiulngnse

LN 90%

o & da 1 a o
AMNN 1 WUNANWA : Qﬂﬁlfl%LL'ﬂﬁﬂflmﬂnﬂﬂ

N385 19UUUE1889AIINGITILAY
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3. 35msAnE

3.1 szuulUsunsumiwin LSfactor  7ild1n
NSANEN

Elumﬁﬁnwﬂuﬂ%\ﬁﬁmﬁmqﬂixﬂaﬁﬁa'vdizuz
WS BUBUIBNSAIWINNT LS-Factor 31ns2UU
Tusunsuiifiog Aazd3delsmaanismsfwimm Ls-
Factor 31 3 38 uazns 3 38 lawmwiszuulsunsad
RAWIni LS-Factor Fafsneazid emmafinaninnudal
ROWA B9%
LS—Factor1 szuulUsunsufiwmmlng Remortel et al
(2004)
LS — Factor2 szuulusunsafinamilag NSTC (2001)
LS — Factor3 szuulusunsufisamwilag Mitasova et al
(1999)

3.2 FWAIWANTIATIH LS-Factor
Aupaun1TIATIN LS — Factor Usznaulusiae 1)

N8 9LUUINABIAING 9L F91aY (Digital  Elevation
Model — DEM) 2) n15A%4304 LS — Factor @z 3) 113
NAFDUNANITILATIZH (Validation of analysis result) 519

waAS TN 2

uFUAINGS

(Topographic Map)

wddoya
v 5

wWuduAnngoderay

3D Elevation

v

ATWIUTAN
LS Factor HUUINABIANNGILTLAY (DEM)
} ' ' !
LS — Factor LS — Factor 2 LS — Factor 3 LS - Factor
v
RMSE Test
Validation
AN 2 ARROUNISANY SYITUAD
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1) NFETWHUUIIABIAING T8

oy aduiwAEgINLEARUZNA 1:50,000
nNsuuEuiMNg dndena 3D uazds19 DEM eszuu
Tusunsn Arcinfo (LR Topogrid) iAnuaziEen 20x20
LHAS LAZUSZHIMAIAIING 969835 Triangulated  Imegular
Network (TIN)

2) AW LS-Factor

9N DEM  fileivinanA waoiAn LSFactor 358 Tetun
LS-Factor1 — Remortel et al 2004) LS-Factor2 (NSTC 2001)
GRID
a7 LS-Factor 3 (Mitasova et al 1999) ILA3127iA28 Spatial

NIFII B TILAT12% AI8AMLI Arc/info BiaeiModule

Analyst — ARCMAP wafiaslsiSUA® LS-Factor Misanauuy

USRI lanMsnasdouanefiAneeas L
3)  MSUSELRBHANITIATIZA

ASRIWI LSFactor  MosnaiangiAsIzian

DEM l@nmasaunu LS-Factor (Ref) lmeidnwiss LS-Factor

(Ref) :nMsgaivui 30 Aaee souamdlwng 3

A Euadtydnual A
1-3 suwiauiTe
0 aws a0 s sz ssom

AINN 3 UNWILFRIFIUNUINTINN1TF N8

a6 end o 1

LS-Factor (Ref) fld81980t14385mA1 S Tuwnndi 1:50,000
uazAwInmAn L Twiudida iiolddn s uaz L udads
AWtk LS-Factor (Ref) InefiS2as Wischmeier et al (1978)
£ 'ﬁy%ﬁLﬁﬁl’Jﬁ'%%vLﬁ LS-Factor1 LS-Factor2 LS-Factor3
Wwaz LS-Factor (Ref) A1f la5ul#v1n1931m512% Root Mean
Square Error (RMSE) 92¥1179 LS-Factor ﬁy’ﬂa’m"jg v LS-
Factor (Ref) A1 RMSE azuamsfionnauysusiwaesionis

ATWINAN LS Factor MMa1#38NU LS-Factor (Ref)

HANISANY

4.1 WUUFIRBIANHFITILAY
Tuwwilangdespsounqaiiion 1,174 nana. &

FHUATNGY HIUG 156.86 (AT 1 838.97 LuAIS HILARS

AWENTR NN 4 FeRANNFIARFDINULEUIZAU
ATNGIZDIUNUA)RUIZNA 1:50,000

NN 4 NMINATNRR AN DEM

4.2 A1Y89 LS-Factor
WHWTWERITUYEY LS-Factor  7leannIs
Arwasnosnaialasuwnin 6 4 laud 0-5 5-10
10-20 20-30 30-100 uaz >100 lAeudRIsINAY
FurnImNaIATY (8061 HauAATHATNT 5 uaziile

1I0ULha T Lhue Az LS-Factor! Waz LS-Factor3

L o

[N

fidndmzasindluunazsulndldseiwae HAn LS-
Factor 526U 0-5 Amilwiilafi 9156% uas 90.19%
#1119V LS-Factor! uaz LS-Factor3 su&16AU &3t LS-
Factor3 HA1 LS-Factor 5$AU 0-5 Waz 5-10 5INA
Uszanod 86% UaTIzAU 10-20 13.43% (AT 6 )
M3AIIR LS-Factor 119sn83 8 AuwImonas3 s A wan
funndnein Aldszyinisla Eniefianaianain
vsalaignias usislamanzaniuiiazlddmsuswin
nemsasAniigniasdalaifinnsfine deansaziinns
nAaadlwAEwINE B

MNA 5 La@e LS Factor T uinAnsn

MsEsENANE1TRdeyass ezl nauasasamNAg R ansuieUssinalne
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LS Factor 1

91.565%

LSfactor
0-5
®5-10
m10-20
=20-30
30-100
>100

LS Factor 2
LSfactor
0-5
®5-10
m10-20
20-30
30-100
=>100

47.088%

1320%/ |

1.352% 7.701% 13.436%

LS_Factor 3
LSfactor
0-5
®5-10

90.193%

m10-20
20-30
30-100

=>100

0.116%

1.429% 3.740%
1.407% 3.116%

o 4 de
AMNN 6 N1INTLINYYBDY LS FaCtOFi%W%'ﬂﬂﬂUq

A15797 1 AMNENNWEITWIN9 LS-Factor §1u

@

o

9615797 1 LA uaRIAINE NS A289 LS-Factor
7i9an35 LS-Factor 1 AN289 LS-Factor 05 5-10 10-
20 20-30 uaz 30-100 azUsIngluAuAAfANNG1R
7 0-2 B9FN LAKN11 90%

d9wln38 LS-Factor2 A1 LS-Factor 0-5 wulu
Auififianuand 0-2 a9rn Uszann 84% uaziile
LS-Factor 1findw dndauzasiufifiusingluai Ls-
Factor 928A8IAINEIAU A1 LS-Factor 0-30 2215104
Tufiuiifnfimnaiadn 0-2 agan mn'ﬁqﬂ A1 LS-
Factor 30-100 asUsnglui uiiAaa1adu 10-20

89FN WAz 5-10 89AN HINTFA AIANNAIATAHBNIN

100 2zwuluNwAANAIATH 10-30 a9rn Fod
a1u3na3Uls97 LS-Factor g9 WioANHAAT UG
Tneranzlui niiauaIns 10-20 a9d1 HIAH
AATANAUNINNTT 20 89FN LS-Factor 915HaRAS
LS-Factor3 WURA" LS-Factor 0-5 U51n4lw
AURAINAIATY 0-2 B9FN LNNT1 80% A1ZD LS-
Factor SIANENWHS AUM S NEwIasRNaAT LA

Taitfin 30 a9en (157971 1)

ad =] l:i s
18 AUNWNLBIAINHINATN

LS-Factor1
ANAATU (RIAN)

LS factor 0-2 2-5 5-10 10-20 20-30 30-100 >100
0-5 99.9642% 0.0167% 0.0109% 0.0068% 0.0010% 0.0003% 0.0000%
5-10 99.9931% 0.0053% 0.0009% 0.0005% 0.0002% 0.0000% 0.0000%
10-20 99.9619% 0.0348% 0.0028% 0.0006% 0.0000% 0.0000% 0.0000%
20-30 99.8211% 0.1759% 0.0026% 0.0004% 0.0000% 0.0000% 0.0000%
30-100 88.7144% 10.8304% 0.4405% 0.0127% 0.0019% 0.0000% 0.0000%
>100 1.7461% 21.4975% 34.2392% 30.0578% 11.0151% 1.4443% 0.0000%

LS-Factor2
ANNAATU (RIAN)

LS factor 0-2 2-5 5-10 10-20 20-30 30-100 >100
0-5 84.0241% 6.6437% 5.7286% 3.1001% 0.4581% 0.0454% 0.0000%
5-10 71.8560% 10.3180% 8.8951% 7.4182% 1.3550% 0.1577% 0.0000%
10-20 62.5720% 11.2519% 12.4500% 10.7040% 2.6911% 0.3309% 0.0000%
20-30 44 .5577% 12.6046% 18.9416% 17.1922% 5.9672% 0.7368% 0.0000%
30-100 15.2616% 10.5341% 26.5584% 29.4441% 15.9157% 2.2860% 0.0000%
>100 1.2492% 2.3209% 16.3209% 44.2548% 31.6687% 4.1855% 0.0000%
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A15971 1 (A8) ANNANRUEIERIN0 LS-Factor sa38 Auiufizasauaindm
LS-Factor3
ANNAIATU (B9AN)
LS factor 0-2 25 5-10 10-20 20-30 30-100 >100

0-5 82.9934% 8.4665% 6.2919% 2.1204% 0.1173% 0.0106% 0.0000%
5-10 6.0545% 8.1810% 43.0292%  39.0870% 3.5057% 0.1426% 0.0000%
10-20 3.4355% 3.8904% 24.7008%  51.5993% 15.4823% 0.8918% 0.0000%
20-30 2.4362% 2.5643% 12.0480%  47.0779% 32.4265% 3.4472% 0.0000%
30-100 1.8057% 3.2774% 10.6124%  30.2827% 45.1309% 8.8908% 0.0000%
>100 1.7797% 11.0752%  29.3426%  31.6664%  20.4442% 5.6920% 0.0000%

4.3 mMsUSLLAURANISILATIZH

nan1siiAszhiUseuLiauncatnialaeld
RMSE wWu3i1 RMSE 289 LS-Factor1 LS-Factor2 was
LS-Factor3 #A1 21.877 119.130 was 25.328%
AINETAU FeuanemInuUsUsIna0enea1NSELie
1WS8uLfisunU LS-Factor (Ref) Wu11 LS-Factor1 Wag
LS-Factor3 laifimnunnansaeafivedAn a1  LS-
Factor2 #A318wAnaA1kaswlsUsIwlUan LS-Factor
(Ref) A9udnIAT LS-Factor Twm151991 2 Femuamann
MIAAT L uaz S anuewinfussimATiAIune
LR EINWIIETNEE $1%9% 30 AwfiArad 1A NAnE?
NILBIUAZE19897 U LS-Factor iR wimilneis
Wischmeier et al (1978) Fauddfinsznsronuns
drdgarnsnilalunisussifinvAindenisaefnuas

gansunuNaby a1 NiA1 LS-Factor2 si19nuisam

'
add

Lﬁaamn‘ﬂé’nmw%agmﬁﬁﬂmmﬁmﬂr“fmﬁaw] LS-
Factor! Wae LS-Factor3 898mWaNnN1SAI%INID 28
Wischmeier et al A1ufinanI81uaa 89w LS-Factor2 16
IIANIINARBILBATATBININNUUAINATBUT1%I%
10,000 WUAILAINIAMHTNRWEHIFS19FHA51N1S
F‘i'IWJEuLLazmm:ﬂNﬁuﬁ%m%mm arid Wag semi arid
(NSTC  2001)
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mJm‘nmaauﬁmaumquﬁuﬁwmnﬁma Twdasdunin  and Mitas (1999) twsnznosesialiAnzes LS-
gelaifinan1snaaasuasafifin1sA1wIMNNIAT LS-Factor  Factor InatAeanwiasiA1 RMSE ﬁaﬂﬁqm Wil
Tudszinamsazldszuulusunsafinamwilag Remortel 81989/ LS-Factor 7ildgne89anannisldannis
et al (2004) w3aszuvlUsunsuiiwmuilae Mitasova an 289 Wischmeier et al (1978)

A1919N 2 LERIAT LS factor 3 35 1USBULiBunU LS_factor (Ref) uazA1 RMSE

ID LS_Factor 1 LS_Factor 2 LS_Factor 3 LS_Factor (REF)

1 38.627 184.988 46.371 39.58

2 36.15 113.693 52.747 64.97

3 27.364 103.168 34.170 41.18

4 26.744 100.050 38.380 40.52

5 44797 193.311 65.876 54.56

6 42.129 208.600 85.367 49.01

7 34.685 83.347 45.216 62.31

8 46.71 198.865 85.237 58.01

9 39.917 175.388 64.562 41.76
10 35.233 121.512 50.509 39.31
11 33.687 90.716 46.640 72.27
12 42.537 150.905 62.724 68.42
13 28.904 163.055 49.064 2414
14 44.521 198.411 62.119 66.23
15 26.266 79.049 36.474 42.43
16 32.568 188.800 39.509 25.63
17 37.746 186.984 60.949 42.53
18 23.18 41.485 29.634 52.26
19 49.307 222.942 68.565 55.13
20 48.174 265.094 82.247 59.84
21 56.533 311.068 133.650 58.06
22 45.855 195.614 66.878 59.58
23 44.05 115.699 48.446 78.27
24 32.078 201.696 41.002 25.42
26 29.959 48.932 42.188 18.02
25 21.614 152.032 27.070 90.63
27 33.532 78.905 42.438 31.90
28 34.78 126.128 46.905 45.19
29 17.364 55.489 22.203 42.59
30 14.237 41.965 19.462 46.35

RMSE 21.877 119.130 25.328
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Abstract

The Land and Building Tax and asset
information to be collected by a local government
unit are currently undertaken on paper and difficult
to manage. With advent of geoinformatics
technology, effective management can be made
with less time consuming. This study aims to
develop GIS-based program for collection support
of land and building taxes.

The study area, Kumbong, Tambon
administrative organization, covers an area of about
87 sz and is located in Amphoe Banphue
Udonthani province.

The methodology to be used in this
study included an analysis of the current tax
collection procedures, establishment and designing
of database for taxes and creation of the application
program with Microsoft Visual Basic and MapObject
components. The database of land and building tax
collection comprise spatial layers of building and

land parcels and their associated attributes. The
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attributes consist of tax payment land, land deed,

owner, tax payment building and other related
information. Both spatial and attribute database are
linked by a common key field which contains look up
tables of building_id and land_id for building and land
taxes respectively.

The program capability is able to record, edit,
query and print the data of land and buildings and their
tax payments as well. The data could be retrieved by
owner code. In addition, yearly rental and building tax
could be systematically evaluated. A tax evaluation form

and building tax summary report could be printed.
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	3) Navigation maps (soundings in metres) for the areas of concern on a 1:60,000 scale, produced in 2005 by the Hydrographic Department, the Royal Thai Navy.
	2.2 Methods
	For each factor, the weighted hazard ranking was obtained by multiplying its weight by the ranking value for the corresponding class. The total estimated hazard, obtained by adding the weighted tsunami rankings of all factors, was classified into three categories: low, moderate and high (Table 3).
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