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Multiple Regression Time Series Model of Monthly Runoff for Pattani Basin

Chuthamat Ls@ll{sal:mkit1

Abstract

The monthly runoff for Pattani basin was modeled by using multiple linear
regression (MLR model) analyses. The lag time of monthly runoff and rainfall were considered as

the independent variables. For developing the efficient MLR model to forecast the monthly runoff

that had more benefit for water resources management or risk analysis.

The results show that the slightly high accuracy MLR model was
Y, =1.618 +0.325Y,_, +0145Y,_, +0.002449Rb, +0.001719Rp, with 0.472 of R2 .
0.765 of RMSE, 0.524 of MAE, 0.06 and 1.04 of the average and the standard deviation of
relative error, respectively. The forecasted monthly runoff was almost less than the real data. The
average monthly mean was less than the actual data about 15.78 per cent. Although, the average
monthly standard deviation had the same trend but different of the percentage was higher around

42.64 percent with a year consider.

Keywords: Monthly Runoff Pattani Basin Time Series Regression Model
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2.2.2 Box-Cox Transformation
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=< Sa vy a L I P a L4 A £ I v o
msned lgdeyadSuanimiazdoyalsuairusvduesuiludeyasynsunaniil

:u 1 5 4 ) . 1
ANANYAZUANA199IAYaYaMSIAABUE (Transport)  N15ANAZNBY (Sediment) 31519
(Shape) HAZMIAIUNIUMNS W a (Flow Resistance) #19lunsAnYIUD4 Sinnakaudan et al.

(2006)
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as = o @ =} s = F \g @
7% Stepwise 19U Tadadendulsoaszidnluaunisonnosnseay 1 awls

]
o

a a a = @ w o do ow L 1 3
Tagisunndusdaseiianduiusnudulsammngalidosge lunaaznsizsins
1 = d 4 7 kY ad o o :i.
Ysznmmmnaiiiies B; (e j=0, .., m) Awithdwmesiosiiga laovzld bj unu
E
" 1 = o (Y e v o o = '
MUszanmvesmmnimesivaniu  uaziimsasnasudsdinyuosdaulsdaszaine

anualssinveassnaveanImiaines Var(b;) TAuNISNATOY t-Test 1150 F-Test

12 v o

uagdannm R?2  mindulsdaseda lvuainnaeuudrn lildvdagiuaulsaiunie

[

QY w iy 1 0 1 A d
Hufunlsin T 18 Ida R? vesaumsoaneuiiuiszgninoennindums

]
=

J Y Aé 1 )
wals1ngiuileldveyayai 1 Ferasnaivesdeyade U a.a.1997-2001 Uszana

U L

AMI51Aes 1A3UIULYDY MLR Model flMiNgay AIauNs 4.1

Y, =1.618+0.325Y,_, +0.145Y,_, +0.002449Rb, +0.001719Rp,

=)

1 o 4 i & 1 9
wrudeatudie 199eyagah 2 Ferrwnarvesdeyane U a./.2002-2007 Uszum

AM5Aes 193 1uDDYD MLR Model fiiMiNg ey AANNTS 4.2

Ky = 2.035+0.395Y

_, +0.003863Rb, e 4.2)

s A

; ek
Wolddoyayah 3 ¥9¥29a1vesdoyano U a.¢.1997-2007 Yszum

Q q

Anilnes 151 uu1ves MLR Model itvanzay AANAT 4.3

Y, =1.883 +0.409Y,, +0.002924Rb, +0.001357Rb _,

I o ar ¥
oM 915901711UUYeI MLR Model 91ATUMS 4.1 69 4.3 u0zA1313 4.3 dunn 14
1 ' = o 9/ 3 = 9 Yo o = oo
Numsdszmnammsiimesvesyadoyans 3 ga daudneg ldimududsoassimnu
1 Y= . A w a ¥ 3 :1.‘] ad a o
NAYA LANIS 199D Stepwise 1AanAusdaszd luaumsaanssiuulIsnshyievan
Y a o VY o . . : g 4 o e
Pyandausdasziianuduiusiues (Collinearity) FaminlFiinsduss lAuyusaeiiil
kY E
Faulsdasedndiou FuiuzUuuUuee MLR Model voadayausazgaiefiiiuaudulsdase

uanaan 1a



38

A1519 4.3 A1U5Z0IMUBINITIIRD5 DS MLR Model ¥03%294030 3 %@

Estimated Parameters of MLR Model

Variables Series 1 Series 2 Series 3
(Year 1997-2001) (Y ear 2002-2007) (Year 1997-2007)

Constant 1.61800 2.03500 1.88300

3 0.32500 0.39500 0.40900
Y, 0.14500 = 2

RD, 0.00245 0.00386 0.002924
Rb,_, ; = =

Ry, = = 0.001357
g - o -
Rp, -0.00172 = =
Rp,—, - - -

4.3 NINTIVABVAINURNIZANVDILUVIADY (Diagnostic Checking)

M1IATIIAOUANUIMIN TVUBINUUTIa0uleonu 3 dau Ao mInageu
anuiusaszuneAIARIANABY (Test of Independence) n1sasIvdeuANUiiuYnRvoIAT
ARIAAABY (Test of Normality) uarnisiadszdninmvesuuuiiaosnnmeadanie
(Goodness-of-Fit Statistics) 152n0UA8 51ARFBIVBIAURALYOIMIAAIAAADURIAITB
(Root Mean Square Error) Fi’lmfd;ﬂﬂjﬂ\‘iﬁ”lﬂ’J’lllﬂmmﬂﬁﬂut‘“r’nyﬁnf(Mean Absolute Error,

MSE) duiszansinlszansnin (Coefficient of Efficiency) #1 Relative Error Lazal

[ a = Y > o - 2
auilszansnisanaule (Coefficient of Determination, R )

Ed 1
msfnmihiaenasasuanuudaszyesdinaiamdou Tasn1sfinisainin
1w @ o ' y = . o o
MOANTUTUNUTUBIAAIAAADY n (e,) UASIT Durbin & Watson Test  GIMTUAS
o3| = 3 4 ey @ a a
nagouanuiulndvesdinaranionld3s Kolmogorov-Smimov uazindsz@nsainues

E aa v o 3 o o
MLR Model Tﬂﬂi‘ﬂﬂ?ﬁﬂﬂﬂﬁ“’[ AannaINILa Il unun



39

21991319 4.4 1391871 MLR Model 1 59 MLR Model 3 fifaatamnaouniiudase
1w ¥ 1w al & v w d a " 4
aofu IHoennamdulseAnianduwus (Correlation) AN 0 1AL -0.004 FINUIAIY
Taaatandeudiulng lifianuduiusdume  uaz) Dubin-Watson  UB3ULAAL

o a1 1 s o r é 1
uuusraesiiauiiy 1.933 2286 uag 2.056 Muddy Feeglunmaine Uszuio 2.0

g a a 1 4
1319 4.4 Wﬁﬂ'l'?!_Wﬂﬁf]ﬂﬂ'l'lllL‘]J‘LJ'E—]ffi5Llﬁ$‘ﬂ'Z]'\Nl'ﬂuﬂﬂﬂﬂ]ﬁﬂﬂ?ﬂaqﬂlﬂﬁﬂu‘ﬂﬂq MLR Model

Test of Independence Test of Normality
Model Kolmogorov-Smirmov
Correlation sig. nsig. Durbin-Watson sig. nsig. sig. nsig.
N Do n
MLR Model 1 0.000 v . 1.933 Voo 0931 031 vV -
MLR Model 2 0.000 v oo 2.286 v 0.892 0.403 v -
MLR Model 3 -0.004 v - 2,056 viooo 102 0243 v -

aa v

foNa1sandiadainlse@nEaI1nuos MLR  Model  11A1914 4.5 Wy
1 4 P ] v ow 1 1w ' 2 e
AnaIANADY MLR Model 1 31A1 RMSE 111111 0.765 A1 MAE 11101 0.524 A1 R™ iMnu
0.472 AURTEUBY Relative Error 110U 0.06 UazaIuiDeuVUNIATTIUVDL Relative Error
v w & Yy oa A = o & AN 9 ¥y
Wiy 1.04 Fetesngadlofsnfugluuudug  Aviulsaunsaagdldinsldgdoya
= as v a d o P
il a0, 1997-2001 Sfnonnluyszanamnisiimesi ld MLR Model 1 {lugduuud

= 6w 7w = G\ A Yo A - er
Wfll’]zﬁll“ﬂqﬂﬁ’]ﬂi‘U'Wfﬂﬂﬁm‘Uﬂuﬁﬂﬂfu’]mﬂ’lﬂ’ﬁ’lﬂmﬂuiﬂﬂﬂﬂﬂ’luﬁlﬂuﬂﬂﬁ'luﬂa ‘1.'

A1319 4.5 ManaInlszanininued MLR Model

Relative Error

Model RMSE MAE R2 s i i
Mean S.D
MLR Model 1 0.765 0.524 0.472 0.06 1.04
MLR Model 2 0.796 0.569 0.342 0.06 1.14

MLR Model 3 0.782 0.540 0.467 0.06 1.09




40

2 g 1 v
ns1lugll 4.11 waz 4.12 FuiluaA Average Monthly Mean 11a2f1 Average
sy
i = o " a o o =]
Monthly Standard Deviation ¥83%0ya5u181111%1195 3402910 MLR Model 1 @AY (1Y
(ELERAER Average Monthly Mean 310 MLR Model 1 z%'m”lw-gg'ﬁfiw‘hﬂiwiwm-i’fmgaﬁa
=1 9 Y 1 & a9 e 1 1 =] 9w d o 4 1 ]
wndes sndualufeugaiauiimdindiediaiuldda Tasdszina 50 wesidua  diudn
Average Standard Deviation 370 MLR Model 1 lasamnsaudiuua Idusuidornunsiu
1 Jd o 1 = 1 VoA
Average Monthly Mean 1131 4.11 usnJesiduaanuuandissziiinnndi lnommizediealu

wougman dmTuswaziteavesdoyauaalumsg 4.6

600

Z Historical Data
500 VLR Model |

400 -

300 -

Mean

200

100 -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Time (month)

Y
51/ 4.11 379 Average Monthly Mean Y0s90ya1/5u1a14111939 1AZ910 MLR Model 1

700 - ~.

' N Historical Duta |
60
B MLR Model |

500
o

300

Standard Deviation

200

100 -

Jaih Feb Mar Apr May Jun Jul Aug Sep Ot Nov Dee

Time (month)

v
51/ 4.12 379 Average Monthly Standard Deviation ¥83%03a1/511m1i1M193 9

11a%911 MLR Model 1
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M1319 4.6 JayatTuanhimsedoun 1dan MLR Model 1

Discharge (million cubic meter/month)

41

a Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1997 6.82 41.31 44.71 48.42 3176 58.65 4451 45.77 69.64 48.70 78.65 312,13

1998 88.03 55.89 41.61 21.60 25.20 35.04 36.10 62.56 79.85 9048 109.85 213.03

1999 12412 6245  79.67 122.82 8888 63.88 6694 8469 9339 123.03 23425 1146.22

2000 220,30  93.85 8790 9884 9682 8945 76.17 87.08  97.61 55.65 73436 29573

2001 77.72 82.56 79.14 43.36 37.53 2431 47.39 38.76 6227 13697 108.72  205.78

2002 68.11 8876 5115 5564 63.28 4947 3472 19.83  18.64 18.54  108.68  169.38

2003 46.05 42.64 24.08 39.39 56.85 50.80 90.91 39.87 45.94 36.85 40.05 68.00

2004 60.23 35.85 40.18 51.50 51.73 30.55 53.48 49.16 78.01 94,16 13824 90.32

2005 72.24 64.78 64.40 58.09 178.68  105.60 81.66  109.95 55.14 10675 23825 137249

2006 94.24 74.91 51.87 69.49 119.05 145.05 100.38 81.19 12395 11148 96.40  102.64

2007 16283  59.79 7297 6226 138.10 10473 111.19 137.82 152.58 166.87 14575 436.89  Average

Mean 92,79 63.89 57.97 61.04 81.26 68.87 67.59 68.79 79.73 89.05 184.84 40L.15 109.82

S.D 58.36 19.54 20.18 28.18 48.40 37.80 26.46 35.06 36.95 4559 191.90 440.79 82.44
% Errorof Mean  27.66  24.50  21.76  27.97 740  11.98 770 -425 -1407 5735 1108 10.26 15.78
;/::—En'or of S.D 42.62 61.94 42,12 6412 3031 43.38 66.38 37.87 3 2;:?5 7 784;7(;7 hlrl.éﬁ " 2788 . :2‘64 N
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