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Abstract

The lower Chao Phraya River is a vital source of water for agriculture, domestic usage, and industrial usage. Currently, this
part of the river faces a problem of saltwater intrusion. Occasionally, the salinity of water from the river exceeds the standard
for producing tap water set by the Metropolitan Waterworks Authority (MWA). The standard is that the salinity must not exceed
0.25 ¢/l at Sam-Lae raw water pumping station, Pathumthani. Sam-Lae raw water pumping station is a key station to transmit
water for tap water production in the areas Bangkok and vicinity. Salinity intrusion affected the raw water management of the
MWA, particularly from December to May every year. This paper aims to analyze the time series of salinity and the other
related variables to forecast as a preliminary approach for early warning. This study uses salinity data at Sam-Lae pumping
station (MWA) as a target variable. Predictive variables consist of salinity at other measurement stations of the MWA, water
level data from the Royal Irrigation Department (RID) and Hydro-Informatics Institute (Public Organization), water level
forecasted data from Hydrographic Department Royal Thai Navy. The data sets were analyzed using multiple linear regression
(MLR). The time series data are in the period of 2014-2020. (Training period 80%, Validation period 20%). The case study was
divided into 2 cases, high water level and low water level. The results showed that MLR gave the best result of the high and
low water level case are EI=0.902, RMSE=0.006 g¢/| and EI=0.809, RMSE=0.038 ¢/ respectively for 24-hour in advance salinity
forecast. The result facilitates a development of an early warning alarm for salinity which will be useful for raw water
production.

Keywords: Time series analysis, salinity in river, early warning, Chao Phraya River Basin
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S1; = f(81t_45, CPY005;_155) (10)

S1; = f(814_72,CPY005,_155) (11)
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Lag time iW3123198¥n1snennsaldi 48 Flua CPY005 &adl
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anvuzynINEAmUsENOU FuUs BB 93U 2 sxdanald
11 Correlation wa4 S1 ffu BB fdnwaeduas ffigaiing 6
Haluedounds usildeagneinsalil 48 Falus aungilihi Lag
time VanifindulU8n 24 Faluans Correlation fidalasd
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nswensalanmiham 48 uaz 72 $aludlng MLRA
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S$1; = f(S1t-48 CPY005;_154, BB;_g, (8)
S5RID;_¢p)

S$1; = f(81¢_72,CPY005;_14,BB;_g, 9)
S5RID;_g4)

AN19199 4 UsEAVSAMUUUTIa0IweenITNeInsainIsLALYes

@01l S1 avanth 48 ks

LUUIN@DY R? El RMSE  MAPE
MLR1 HWL 0.8219 0.8209 0.0078 0.0502
MLR4 LWL 0.5349 0.5552 0.0577 0.1063
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(a) Residual from MLR1 and S1

0.6 1
0.4 1
0.2 1
0.0 1
—0.2 1

Residuals (g/1)

—0.41

0.00 0.25 0.50 0.75 1.00 1.25 1.50
salinity S1 (g/l)

BZY E‘\D TH= |_|mn

Residuals (g/1)

(b) Residual from MLR1 and CPY005
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an1il S1 avauth 72 Falas

LUUI1a99 R? El RMSE  MAPE
MLR1 HWL 0.7481 0.7480 0.0093  0.0600
MLR4 LWL 0.4428 0.4312 0.0607 0.1139

PF9INNINSITUUUTIa89 MLRL way MLRA vi1nng
Regression analysis Tunsginensalanudud 24 d2luuda
. A ‘. - ) a4 .
FMnsiesgiaasude (Residual analysis) 8na5s wuinlu
n3alsgAung CPY005 gandn 5.6 mMSL faus S1, CPY005,

finsnszanefives Residual fivewas dausuds S1 lunsdl
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(b) Residual from MLR1 and CPY005
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(b) Residual from MLR4 and CPY005

0.5 1 p e
(4] (o)
001 o Cortali e 0 Bt bl
03 o !m 1 :
—0.51
T T T |° T T
4.6 4.8 5.0 5.2 5.4 5.6
Water level CPY005 (m MSL)
(d) Residual from MLR4 and S5RID
0.5 °
o
- “A&mem&w .
M L s s
—0.51 m

~0.250.00 0.25 0.50 0.75 1.00 1.25 1.50
Water level S5RID

U7 9 uana Residual wuudnaas MLR4 seul1fl CPY005 #indn 5.6 mMSL dwsunennsalninufs 24 F3la

sEAULNT CPY005 #n31 5.6 mMSL agiiuindunisnszany

wuuduguan dwansdhuguil 9 msfinulududelufenisuile

du o

Taeld Weight linear regression (WLS) 743
Residual ¥8¢auts S1 uilarfianaindosas @3soay

U

nsAnulutusiely
5. @y

nuan1sAnwIlasuauisaauladn wanwenis
UIMsTanisunvesmisnuiiiieates Nandll CPY005 n1n
asadnnisinfiuiiivsinashduuiismeiiass v
11N 5.6 mMSL azdsuavilinnuhuiiaandguinaudiua
a 1 U1 a A 3 i & a
fiAngegaag 0.20 niusedns dednuAnsyluinusiund
gousuld (nawaliiseds 0.25 n$u/dns wazanIgIuNISHAR

UszdliiAy 0.50 n¥w/das) fiasanldangui 7

=

nNansAny nulssinuddnlunisnensalaiaam
\Enveauiith Ao Aiszduthadsnalieanudaiangdutag
gauds fawiaziinsudawenlumalunisneinsaluagiansen
Residual n3dlisedutini CPY005 gann 5.6 mMSL wuudnaes
IAnAuAaIALAA DU B8NT1 (RMSE=0.006, MAPE=0.034)
nnsERduLuUTEILUUTI (RMSE=0.044, MAPE=0.068)
Tuhuesdnfudmuiuuusassuunsdsesuihil cPvoos
An71 5.6 mMSL 89l AanuAaInLAd aud andn
(RMSE=0.038, MAPE=0.067) LUUT1a8938 A UL 157y
(RMSE=0.044, MAPE=0.068) Wuusaesnensalaaanfuia
aosnsdifanuusziuthguasihi fudsnaiigndndonin
THlunuudnaes fid1 P>| t | Weendt 0.05 e uansinduys
P )

VIﬂﬂﬂ@Lé‘aﬂuﬂ%‘lmmuﬁwaaﬂﬁu’mﬁuav“

U

o

dudAgyneans

\iofiansann Residual mnﬁﬂw 8 hay 1J 9 @1 Error N5z

WRE-10-7



5
mvszgRmAmnisulesuieni asii 26

Juit 23-25 fiquasu 2564, nsuUszuUuUUesulat

WmﬁEEE The 26" National Convention on Civil Engineering
BEYOND THE LIMIT

za -

23-25 June 2021, Online Conference

Forecasted and observed salinity time series with forecast lead times 24 hr using Multiple linear regression
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Forecasted and observed salinity time series with forecast lead times 48 hr using Multiple linear regression
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Forecasted and observed salinity time series with forecast lead times 72 hr using Multiple linear regression
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