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Amarin Tangsuksun 2011: Highway Flood Monitoring and Annual Budget Prediction
System. Master of Engineering (Civil Engineering), Major Field: Civil Engineering,
Department of Civil Engineering. Thesis Advisor:

Assistant Professor Suphawut Malaikrisanachalee, Ph.D. 85 pages.

Recently, the severity of flood impacts is becoming more intensified and causing more
damages to national highways. The Department of Highways currently experiences difficulties in
monitoring flood inundation on national highways as well as preparing annual budget for
highway repairs from flood damages. This study aims to develop an online GIS-based system for
reporting and closely monitoring flood inundation on national highways to support decision
makings of the Department of Highways officials to undertake proper actions for the impending
flood problems. Furthermore, the flood inundation data reported to the system are used to forecast
future annual budget requirement for flood repairing activities though the regression analysis and

successive estimating techniques.
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ms1ah 15 agUduuuvesaumsnanesnynuezMInadeUiod 1A AI0a1 F-test

g

Model Summary

Change Statistics

Adjusted Std. Error

R R
Model R R of the F
Square Square dft df2 Sig. F Change
Square Estimate Change
Change
1 0.530°  0.281 0.221 460.792 0.281 4.682 1 12 0.051
2 0.739°  0.546 0.463 382.478 0.265 6.417 1 11 0.028
3 0.818° 0.67 0.57 342.148 0.124 3.746 1 10 0.082
4 0879°  0.773 0.672 298.746 0.104 4.117 1 9 0.073

a. Predictors: (Constant), R APR

b. Predictors: (Constant), R APR, R_SEP

c. Predictors: (Constant), R_ APR, R_SEP,R MAY

d. Predictors: (Constant), R_APR, R_SEP, R MAY, R JUL

e. Dependent Variable: NF

~ 1 Ao a Y] a A 9 9 1 a g}
MINM5 NN 15 nuniaulsdase 4 Aulsigridendnanms taun Ysuanielu
Y Y
grauseRouuyIey (R_APR) UsmaniWuazausiedeounueiou (R_SEP), Ysunaninu
Y
FOALAUTIOADUNBNAN (R_MAY) nazilsmanhwuazausodounsngian (R_JUL)
' aa . Y1 o a A o Y =~ v o Jdou o
MmananagoU F (Sig. F < 0.10) d3ildndunlssaszminddanuduiusiudiuau
J
gmsaignnae TaoliardulszansavduiuioanouFanyga (R) My 0.879 Taniwa
[ a o a [ ~ vy .
apmsesuienulslsiuuesiaumsinagnniosell 1dseeas 67.20 (Adjusted R2 =

0.672)



68

M9 16 Nﬁﬂﬁ%mi’lgﬁ ANOVA

Model Sum of Squares df Mean Square F Sig.
Regression 994144.936 1 994144.936 4.682 .051°
1 Residual 2547950.279 12 212329.19
Total 3542095.214 13
Regression 1932914.371 2 966457.186 6.606 013
2 Residual 1609180.843 11 146289.168
Total 3542095.214 13
Regression 2371443.228 3 790481.076 6.752 .009°
3 Residual 1170651.986 10 117065.199
Total 3542095.214 13
Regression 2738855.214 4 684713.804 7.672 .006°
4 Residual 803240 9 89248.889
Total 3542095.214 13

a. Predictors: (Constant), R_APR

b. Predictors: (Constant), R APR, R_SEP

c. Predictors: (Constant), R APR, R_SEP, R MAY

d. Predictors: (Constant), R APR,R_ SEP, R MAY,R JUL

e. Dependent Variable: NF

{ a J @ { 1 o J @
1NMINN 16 wadasizranuulsdsivluduun 4 wun VIUIUNANTTUINNNY

o a

v o dAa v W a ' @ a
ﬁﬂ')"mﬁiJWH‘ﬁLG]f\‘lltgfluﬁ3\'1ﬂ‘Uﬁ'JLL‘]_]iﬂﬁigﬂﬂNﬁUﬂﬁTﬂﬂJWNﬁﬂﬂ (sig <0.10)
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Standardized
Unstandardized Coefficients
Model Coefficients t Sig.
B Std. Error Beta
(Constant) -4484.049 1242.917 -3.608 .006
R_APR 4.586 2.049 403 2.239 .052
R_SEP 11.263 2.855 .664 3.946 .003
R MAY 5.803 2.159 527 2.688 .025
R JUL 6.690 3.297 343 2.029 .073

N9 17 nudSinanisa ausedeufuno (R_SEP) fludutlsiid
answagagalumaneinsel mm?ﬁaﬂ?mmﬁywNuﬁmmmﬁauﬂiﬂgmm (R JUL) 151w
1‘?1Nuazammﬁaquymﬂu (R_MAY) waslSanihruazaus e ey (R_ARP)
MUEIPY AAdANAADY t (Sig < 0.10) naasdulsoaszunazdmmsarhunldlumsiue

o J 1Y 4
faumgmsaignaseld

4 a d a
M135199 18 LL@‘T@NNE]ﬂ1iﬁlﬂi?$ﬂﬂ1i!ﬂﬂﬂﬂluﬁ1 Multicollinearity

Collinearity Statistics

Model
Tolerance VIF
APR 0.776 1.288
SEP 0.891 1.122
MAY 0.656 1.523

JUL 0.882 1.133
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1 I a s a [ @ a
3NN 18 10umMsinszrnamsnailynl Multicollinearity 5eWINAMTDATE
a [ % 4 1 % a { A [ a QJ
MIUATIZHANNTUNUT T2 I3 a52 HonwilenINMINNTaNNMaul T2 ans
[ % L4 v A (% {
anduiusuda danasanldan tedemsnlasunasvesnunals1lsau (Variance Inflation:
ti! 9 ] a 1 A A U 9J ] ; 1 = A P/
VIF) #39zd04 ligaiunil 10 v5eW159191nA1 Tolerance A4 11@1N710.20 F9vzde Id

liirfadl fU¥1 Multicollinearity

a L4 2 <3| do L4 o 2 Y
mﬂwamiamﬁwmmsmﬂmmﬂufmmﬁwmmmmmumqmmqmﬂmﬁwﬂ”lﬂ

€

Lo
=

NF = 4.586R_ARP + 5.803R_ MAY + 6.69R JUL + 11.263R_SEP —4484.049 (12)

fe NF = Swiumamsaignnfomanisaiinaiy
R ARP = Usmani sz auedounoy

R MAY = ﬂ?mmifwduﬁzﬁmmﬁaquymﬂm
RJUL = ﬂ?u1m1§1ﬂuﬁzﬁm1mﬁauﬂiﬂgmu

Y
R SEP = dSumanhduazausiomounueiau

4 = ax 1 A
3.2 fﬂiﬂW]ﬂTiﬂN“Uﬂi$N1mﬂ31hlﬁﬂﬁ181ﬂﬂ’l‘ﬁﬂﬁﬂigllei1ﬂ1!L1J°]JG]E]!,‘L!EN

(Successive Estimating)

1 A 3 an A 9 9y o
mstsznasnmuuaeiies sl lumsdszunusnmlagldnanmng
aa A& 99 Y Y 1o v v a v 1
ana e ldawsadszmnaa ldedugndsuivdwaz 14dnaniosas TasazAasimnua
A hinueuluglvessudisauuumaigiu e liaeandesnunanmsdnedu 4ide1a
a J 9 o = 2 = ] [
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anuaziy ARaY (V) ANVSAVHNINTFIU(UIN)

32.693% 106,292.57 94,048.24
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A )Y wm) MNAIGIY
e W)
0 Tidene 588 3.2576% 0 0
1 HINE13A 452 2.5042%  1,225,386.43 1,568,725.85
2 lnanediga 160 0.8864% 838,081.25 2,574,178.40
3 AUNNIIA 954 5.2853% 958,053.39 1,258,929.22
4 mmzmm‘fﬁwqﬂ 95 0.5263% 641,798.91 706,551.45
5 ABATWIUTIIA 452 2.5042% 548,500.60 755,922.30
6 futlaviumaszaneth 74 0.4100% 111,390.00 163,367.06
7 Auvdamaalad 1,297  7.1856% 670,974.90 957,443.43
8 Aunalagd 562 3.1136% 704,582.22 1,041,330.48
9 Aunananuiduma 1376 7.6233%  1,056,345.25 1,189,005.92
10 N9 94 0.5208%  2,605,124.29 4,072,078.79
11 Howdendga 377 2.0886% 359,075.74 463,297.02
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16 funassa, nemaendiia 34 0.1884% 256,550.00 402,614.43
17 Anudemuoun 3,337 18.4875%  1,034,443.72 1,700,121.53
39U 18,050 100.00%
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1 o a . . : g

mmmLmﬂ1ﬂmu‘uumaamquummﬂaﬂ (General Circulation Models, GCMs) gy
a { a Jd a
Foyanndmaialumsanyimsnlasunlasanmgiiomenlslumamseilsum
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MINNHINT 1 51002DIAVDIA51N amphoe

Table Name
Feature Class

Description

amphoe
Polygon Feature

Joyasuno

79

Codes Description
prov_code NUYAVIINIA
amphoe t Fosuneniw Ine
amphoe e %E}E‘iuﬂamméﬁﬂay
amp_code NUAUBUND
the geom il oya GIS

minwmnﬁ 2 'i"lflﬁglaflﬂ"llﬂ\iﬁmiﬁ centerline
Table Name centerline

Table Type Line Feature

Description %’agaﬂmauﬁﬁmmmwmq

Codes Description
route _code Route Code :

DIVISION CODE+ROUTE_ID+ CS_ID+

SUBCS _ID (xx+xxx+xxx+xx)

district_code

NUURQVLYNNITNN

route_id YRV TIYNN
cs_id HUBLAUADUAIUAY
subcs_id NYAUADUAIVANYDY
km_start Alawasisudu
km_end ﬁiﬁm@]ﬁé‘ufﬁ
description Fonanann
NUIUAY

num_of lane

road class

1521DNVIN1IHAN




MIINUINN 2 (1D)

80

Codes Description
. 9 Aa
pave width AITUNINUDININI
shoulderwidth ﬂ'JﬁJf‘l'aJlN"’U’fNulﬁdﬂN
pave_type code UsznnueInIngg
surface class_desc FUAVDININ
the geom Yoa GIS

u

ASNUINT 3 510820UAVDIAT damage

Table Name : damage
Table Type : Data Table
.. 9 = =
Description : VDYAIYASIDYAN UL YVINY
Codes Description
dam id NUPIAYVOIANUITIT 1Y
dam desc id THAVOIANUITIT Y
dam extent VOUIAVDIANUITITI Y
dam unit NULUBIANNTINY
Aq 9 '
unit time sezan 1 lumsseow
dam_pix1 sUmmANuFeel
dam_pix2 sUamaNFee2
dam_pix3 JUamaNFere3
A 9o ¥ A gy 9
mb Gﬁagmmnmauﬂ'lwmga
o A Ao Y A gy g
md wmzaznamumnmauﬂ"lwaga

retire AUz U9INT 19911




MS1INUINN 4 518821D8AVDINT I detour

81

Table Name : detour
Table Type : Data Table
.. Y = Y] ~
Description : mauﬁmwazmamﬁuwmam
Codes Description
fe id mnmaéumqmquﬂﬂﬁﬂ
e FeazBeAduMaan
A 9o ¥ A gy 9
mb Fofuindmsoun ludoya
o A S0 Y A gy 9
md Tuiuaznamindmioud ludoya
Y
retire ADIULVDINT 1HIU

MSINUINN 5 518a21D8AVDINT 1 division

Table Name : division
Table Type : Data Table
Description : FoyawanusuRao DY IdNINNI1HAIN
Codes Description
district_code TUYDUUYNMTNN
district name Fouuren1Ini
division_code NGV ANINNIINA

division name ¥odninnarag
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MINHHINT 6 51978 YAUVDINTTN flood event

Table Name
Feature Class

Description

flood event
Line Feature

4 [
%ﬂuﬁﬁlﬂﬁ]ﬂ'ﬁm@.ﬂﬂﬂﬂ

82

Codes Description
Ed
fe_id WineurgMsanimoy
route_code Route Code :
DIVISION_CODE+ROUTE_ID+ CS_ID+
SUBCS_ID (XX+XXX+XXX+XX)
route_id NUYLAVTIYN
cs_id HUBLAUADUAIUAY
subes_id NUBIAVABUAILANEDY
a A 9
km_start N lamasuay
v
km_end Alawasauga
date s Juiiiamignisel
v I
date_e fuiduaamanisal
dam_id FUAVOINNUT Y
cetv_ip vuoay IP address ndna cctv
Codes Description
o A a &K 9
budget8100 WilsznanunduANgaN WAL 0IAY
' 9 dgl v
budget8101 wlszmnanuesnsiu lddiosdu
status aouzamilagivveaurgmssl
the geom 4 oya GIS
A 9o ¥ A gy 9
mb Foduindmsoun ludoya
! S o Y A gy 9
md Tuiuaznaimindmioud ludoya

retire

Aoz 19




MINNUINT 7 51002108AVBIA5 N flood data

&3

Table Name flood data

Table Type Data Table

Description ¥ au‘,m‘; MW
Codes Description
fe id wmmammqmmﬁwim
ddate Suitihmads
ttime natiimmIde

flood height

2
FLAVANNGIVDN (BUALAT)

traffic_stat

o
ADIUNITUVING

pix_pathl sUamaNuFere]
pix_path2 JUMmANUFs82
video_path amaeu Tnnaasnnudoie
A 9o ¥ A 9y 9
mb Foduindmsoun ludoya
ha Fuiwaznaniudnsoud ludoya
Y
et SORTELIREA G AR
a .
MAITNNNUINN 8 i"lflﬁglaflﬂ"lli’]\wnﬁﬁ province
Table Name province
Feature Class Polygon Feature
.. Y [ o
Description VDHYAINIA
Codes Description
prov_code HUYAVIINIA
3 o o
province t Fodanianulne
province e FOIINIANHIOINYY

division_code

N UF NN AN

the geom

9

vaya GIS




MS1NUINN 9 LIEAAI518AZIDIAVDINT I river

84

Table Name : River
Feature Class Line Feature
Description eﬁ'ay’aum{w
Codes Description
river id yineauL
river_name "ld'fmujﬁ%
the geom 4 oya GIS
ﬂ1’i1<‘lN‘L!'Jﬂ‘ﬁ 10 !,Lﬁﬂ\‘]ﬁﬂamaﬂﬂ"llﬂﬁﬁﬁ”lﬂ tumbon
Table Name : tumbon
Feature Class Polygon Feature
Description f’ffayasﬁma
Codes Description
v - N Faduanwlne
tumbon_e Fofwanusangy
amp_code HAYAVOUND
the _geom % oya GIS
msnwmnﬁ 11 Ll,ﬁ'ﬂ\‘liﬁlaglaﬂﬁlellﬂ\iﬁ'ﬁw village
Table Name : village
Feature Class Polygon Feature
Description Foyanyiu
Codes Description
ban name %ﬂﬁﬁﬁ}m
The geom Yoya GIS

U
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