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The Daily Characteristics of Point Source Pollution of Irrigation
Water Quality
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Abstract

In order to investigate the daily characteristics of point source pollution on the water
quality and flow rate of irrigation canals, this study uses a continuous 24-hour monitoring
survey to explore it. The Shepi branch of Huludun canal is taken as the survey target. The
water quality survey items include general water quality items: DO, EC, NH3-N, SS. And 7
controlled items, including Cu, Cd, Pb, Zn, Cr, Ni, and pH. These are all regulated by the
irrigation water quality standard, which will be referred to in this study. The results show that

the irrigation water is insufficient DO and high NH;-N. The severe pollution is related to the
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residents' daily routine. In heavy metal items aspects, it is found that the Cd exceeded the
standard at nighttime, which is suspected of wastewater from factories. In addition, Nemerow
index is also used to evaluate the degree of water pollution in this study. At 13:00 and 21:00,
the Nemerow index was 2.638 and 5.246, respectively, which belonged to the pollution and
hazard levels. In the flow rate investigation, it is found that the flow rate in the night time
(0.013~0.024 cms) is more than in the daytime (0.009~0.016 cms). By the influence of
industrial and domestic waste water, the flow rate and the water quality have weak relation
which the R? is only 0.0013. On the other hand, by remove the unnormal data such as the
Nemerow index categorized in the pollution and hazard levels, the R is increased to 0.3468,
which means there are negative moderate correlation between the flow rate and the water

quality.

Keywords: Continuous Monitoring of Water Quality, Nemerow Pollution Index, Flow
Measurement.

- v H

‘Q! t‘,

Frete h F LA g RT RPIF 27 PR T A 27 pRABERLZE ~ 2
ERZEERIHEAF I IR P LA RTORE FRTOREER KT 2 F K
I EBRFERIIERPORT P RBEEIEFRILFARE LI F LR LS R
Pdog SRR Y el A E S RACR G F BN E R RIE > TR 2 R
KRB A P ARFERBPBRES S BT 0 REF TS BT DLE
FIEREEE Een1 (F(R 1 ¢ 0w 2020) BFRWASL2RET? B x uE 2
ABGKRE  RAL 2B CREERR  PHA ATREIZSIERELRHITL T
ﬁg,«ga%ﬂﬁ@égi&%miﬁ’w%\ﬁgﬁ’m%)ﬁ 1EFREL
Bl kA At 44 B £ B - REIAEB FLSLLRITHELE LR
%a&ﬂ%‘&&w\%?mi%ingma PpI A e Ry 29 FRAER L
;S8 LBE & a?ga 738 e~ B3 8S AE o AP L ERF ARG KL~ 2
HERCEAF PR T A Er RO B FL2ZATFONIRF CEERIHR
Joo iEm ERIFRRDAFF R BB E AP L ERT Al Mg
W2 Bk Faakivg B o g R E s W KTER...Z2 > a2 RAL2ZHE
ARG BB it BT Rk iR 2 PR A L2 % 4505 ke R
-+ ﬁﬁ,éﬂauﬂ#&xr? PR LB XL TR AR ER SR FE A LT
e mAFTH ARG LR ‘?v\i,—&}\’?@ FoplivE s %ﬁ”?#ﬁ/é B2 APER
o AR F R ERIEE T 22K o

ud

-434 -



B R L L

AT PSS F AR T R A A RTLIDAER o d A
A A REHRELEF A PEE LR ANE O BRI A S R - > B A
FARFG A RREFTLAZEF - REF L RF I EAFIEF IO RO EER
NAPBRFAARRRE ZIET > F YA S 11422 THERE L AP 2
TRE BBl T ARBARECRET AR RS FE 6] B HE
AT R Hza DA HG ARE ARG ¥ @ AN R R B 2R
Feo X LRGEAFILER O OIERFTR R ALELE H’E%*%/@l ERokmilp
%ﬁgm?&w*%ﬁﬁﬁﬁﬁ%&%’#iﬂfﬁﬁ24%%@3*?5%”ﬁii
B EBRGKHNEE KM SAETHRLE -

T_\;;»Jﬂ\;l-ﬁ,
>~ Atl-1-4-1-8

@1$pf%ﬁaﬁ&§fl(ﬂﬁ$”ﬂga )5 1-1-4-2-2)

(Z)BFARFABEE AT T R FHRPIIED

P RIBAKRE 2 R R EHRPIE D RARE A £302021 & 11 0 242 Bw g%
POREREE S 20 FEFRORTARES By BY RFEKTRRIE D A X EFRP
10 e g4 O3 > AFTHFAPKRPIZIALF 1 55DO) TEREC) % F
(NH3-N)2 R % F148 47 (SS)% 4 38 > F 4158 P RiPI2 78 P B3 © phdk E(pH) ~ 4% (Cu) ~ 4%
(Cd) ~ 45(Pb) ~ £:(Zn) ~ 2.45(Cr) ~ 4(Ni) ~ M (As)% A (Hg)E 9 I8 > P p & i@ %K

435 -



?ﬁé.ﬁ-m dod 1 %57 o
A1 BT AE EE AR L RET B

7T 7 7T 7
SR P ¥ g ;\g 1;‘5 FHE P ¥ g ;; ;B
¥ 7 B (EC) uS/cm 750 O |#4(Cr) mg/L 0.1 O
% % F 48 (SS) mg/L 100 O BN mg/L 0.2 O
% § (NH5-N) mg/L 3.0 O 4 (Cu) mg/L 0.2 O
4k F % (SAR) (meq/L)"? 6.0 —  |&(2n) mg/L 2.0 O
7 4B 4k (RSC) meq/L 25 —  |&&(Cd) mg/L 0.01 O
F ®W(Cl) mg/L 175 —  |&5(Pb) mg/L 0.1 O
Frfis #(SO,%) mg/L 200 —  |#(As) mg/L 0.05 —
7 % (DO) mg/L >3.0 O & (Hg) mg/L 0.002 —
Egps oo A mg/L 5.0 — &4 kA mg/L 6.0-9.0 O
’ 4p #(pH i) o
W g mg/L 5.0 -

BRI R AL e R FRER T WE RN LB SRR

® fﬁifi(l);\ £ '1(2);\ EE o d BEETG T oA B RPN E R g Al
PFiERppEEEe HA E n Bl e o d QN MAdER e 20 E ¢ T 2(3)
FNE M) AE e B e PlE- B F R A 5P 9 2 (Mid-Section method) 2 T 3547
% ;% (Mean-Section method) » #-% & ¥7m 2. T 3275 E 40(5) ;8 H B+ T e fF4o(6)5¢ - 2
TR ZRNE B Y TG 2 EEr ’Ji'u”rm d 5372 A3 e 2 (de
Bl2) &3 8 T 5 A AR AR T 100 2 T Ehe(7) 0 & 3 B M Ae(8):
.ﬁé%ﬁ§°%€ﬂ%mkw 07 2 B AT ARSI T 30%T G
ZREF R L3RR Z BE(ME 2 X 5 2012) 0 F)P 287 7 3R P 20U

=

Q = Uy " A ettt ettt ettt esaaesneenaeens (2)
Q = a1V1 +A3V0; F A3V3 F = F ApVp ceeeeeieieee e 3)
Q=1 Qa3 o Qoo 4)

ERVECEE VI ER £ L2 F R RS S LN R R A SR
i hTdoyniE o0 5K ERG A BB > o LF i B e o v LR i)

o ik o

Vaui = Vj eeeeerreeenreeesreeesiseeeassseeassseeesssseeasseeasssesesssseessseeessseseassseesnssaesasseeeanseeesssseeansseens (5)
a = bi ' di .................................................................................................................... (6)
Vimean ”i+;’i+1 ............................................................................................................. (7)

-436 -



(di+di+1)bj

Qinean = It (8)

FF D Viean BT UG E 0T ET 5 T DR 0 dyean BT SOET G JE 03 BT A o
‘:] ,} %fl"- ‘r":'lrl 2 /FJ {—— ‘Q Kg(a - 1§ % I’*ﬁ_m Kgim% f" ’ Iﬁdig_/” 2 / J LIE El E

a
BRI i il K 8 4 (A5 K 75 e Bt () - S0 K B A ()2 B P < 2
ARFRIE ST ERA e AR UTERAE Iigbt"y’glf}’/ﬁxﬁ Iig_q)fﬁifgﬁt»l%? °

L Fb 4«bz»Fb3»Fb44*b5 +b6 »Fb 4 n+14 + A

B2 Ti58rG % T LW

(). 7 Bedp ™ ¥

KRR R AP T P Ry B RRS A R B P R
e PHAAAD Y HET LFE A FI A Mﬁﬁ”zié(Ammar, 2017 ~ % %% > 2018 ~
FIIRELE 0 1995) 0 TR 5 TS RA TR A AL FHE A (L OH R R
TR TR ERRG TR AN (N ARG F B Mi}i(gl o 2021) 0
B35 49~

P?+P{
P, = % ............................................................................................................ (9)
C.
(8 .
P = T (10)
_ Cmax _ G G G G
P_phax = . = max (CSl Coy Cog? ™ G e (11)

PP P AP R P AL F A P r N HA S R G
Ay ARE Cy h EAALPFHREE n 2 XTF AP RE C 25442
Bt 234 REE -

3T P R e P S SR GER RS RARR 0 e

RIpEES PG AR ;%zwgﬁ;/;&, EV oS5 BE L SN G RLE B(P<0T)

%2 EB(07=P<1.0) > &X % 5(1.0=P<2.0)~ 7% % % 5Q0=P,<3.0)% f T % &
(3.0<P,) » #-4-¥tp fﬂ.?aa‘ﬁ ﬂt»‘f* S e

- 437 -



Z ~BERaiw

L2 T RAT221 #8Y 17p = 108F42 K p = 9giEF
'ﬁwj\;ﬁr.r%ff& BAIE P dod 2901 0 A AR i RIFF S kA S G
S RKEL B8 1T P I PFSISPEFESI9FFZ X p O pF-Ra 525 FIRW AR
o RS E G A 0.008~0.024 cms » & B o) 5 0.008 cms B 4 3¢ T 12 pF o

BB E A 212 R RS 5 0.024cms FAER 1 PBF o

SEEPAREAPFAF &2 F A FRBCBEALRFTAREL § 755 3mg/l)2
PEEA W 5 11 PES13 52 21 pF > 2 A % 5 3.46 (mg/L)~10.56 (mg/L)% 4.11 (mg/L) »
ii KA T AR E SRR S < 3mg/L) 5 10 P 13~18 P2 20~23 pF >t #h A

BEEIED YR ARV M EAE P IR 17T P 21 FFRG T & BaAE
HEA % 0.0639 mg/L (zww B 4R E 5 0.0] mg/L)~ 4245176 1 » H i F 4
PR R EAFRG ARER L

122 AETREKFERMS S

T PR _ WUREE )
DO EC 4% SS | pH & & & 8B  ar 4
10:00 1.85 319.1 2.30 1.89 7.48 ND ND ND 0.015 0.013 ND
11:00 3.49 2939 3.46 21.78 7.05 ND ND ND 0.008 ND ND
12:00 3.23 226.8 2.32 5.50 6.98 ND ND ND 0.047 ND ND
13:00 2.80 211.7 10.56 1.96 7.13 ND ND ND 0.049 ND ND
14:00 241 174.6 2.24 1.94 7.04 ND ND ND 0.012 ND ND
15:00 2.60 161.2 1.65 0.00 7.05 ND ND ND 0.016 ND ND
16:00 2.59 3654 1.75 5.56 6.83 ND ND ND 0.049 ND ND

817 17:00 2.52  260.0 1.82  3.67| 6.96 ND ND ND 0.015 ND ND
18:00 2,62 179.2 1.94 381 7.02 ND ND ND 0.016 ND ND
19:00 3.20 212.6 145 1296/ 6.81 ND ND ND 0.075 ND ND
20:00 2.76  154.8 .32 3.88] 6.76 ND ND ND 0.005 ND ND
21:00 2.55 2655 411 53.01 6.55 ND 0.0639 ND 0.039 ND ND
22:00 2.81 154.1 1.81 1.96] 6.55 ND ND ND 0.009 ND ND
23:00 2.99 146.7 1.99 374 6.64 ND ND ND 0.013 ND ND
00:00 3.06 137.6 1.55 5.83] 6.85 ND ND ND 0.026 ND ND
01:00 337 1455 1.44  9.26] 6.93 ND ND ND 0.058 ND ND
02:00 3.28 146.8 1.11 1.90] 6.92 ND ND ND 0.018 ND ND
03:00 3.67 1332 0091 4.00 6.99 ND ND ND 0.026 ND ND
8/18 04:00 3.85 131.7 0.70  0.00] 6.94 ND ND ND 0.028 ND ND

05:00 3.74 1313 0.55 1.75]  6.94 ND ND ND 0.026 ND ND
06:00 390 1304 0.72  3.60] 6.96 ND ND ND 0.041 ND ND
07:00 393 1364 1.30  5.56] 6.98 ND ND ND 0.086 ND ND
08:00 3.64 1414 210 0.00f 7.01 ND ND ND 0.082 ND ND
09:00 3.69 317.0 234 4727 834 ND ND ND 0.102 ND ND

KRR | >3 <750 <3 <100 69 00l 0.1 2 0.1 02

R A TAERT T AEE -
32 4% H = pH#&H > EC 5 pmho/cm25°C > -kif 5°C > H4R3IE P 5% mg/L -

¥o-£ K ’Fﬁ'iﬁ ZAVARS)| uz:}fgw%‘r:ﬁ PRz 478 % ?«;H:E PRz 7T HIEP A WE
BEFHEP M Ripdcs g4 P M R4pdic DREJIT AL ATHRRIZ 11 BHP

-438 -



PEAFMP FRp B A oA 3 0 SR AP FRERN ST 17 P S
10 7% 5 1179 Bt B % 13 P55 2,638 Bpvis 4 % i 21 PRI 5 5246 ot p 3 %
oo Hiepo APERP S LA 2% 08 87 ISPARAIS LIRS L RS BE
P36 87 170 105 1382 B EXA R I3 TP P % Rdpdics 3508
fgg&’mﬁi2IEW%g*§&’g“ﬁﬂ*%%££§&1%%§a:%ﬂ
SRR S R R LR RS EEE RN L S s K
I P F\f“%#ﬂ&iﬂm B a2 B AR T HARIBARE A0 N
Bip i ¥ SR 6585 MRt AT Hk e

23 AP ERPBIZ LT R

T P R P By i SHAPN B Rl B APIP P R
10:00 0.010 1.179 1.382
11:00 0.013
12:00 0.008
13:00 001 | 2638
14:00 0.009
15:00 0.009
16:00 0.011
817 17:00 0.009
18:00 0.010
19:00 0.018
20:00 0.021
21:00 0.018
22:00 0.014
23:00 0.014
00:00 0.011
01:00 0.024
02:00 0.013
03:00 0.015
04:00 0.017
8/18 05:00 0.015
06:00 0.016
07:00 0.017
08:00 0.016
09:00 0.016

AR EA KL E B P RE FOER SR AR (T HAcF 3w
iv‘%.%ﬁfn‘ﬁ%? 10 pF~ 12 pF 2 2] pF» ﬁnrg.aigﬁ.ﬁ\%‘m y H RIS SR, v F R

P2 4 FRD T FORRG M - REBRETRD A REIETIET £FO2F
RGFLSRE 23U E E- HAAREMRELFETLAE > VR RLHRFES
PERREE R R F AP EIRRLERIELAFS KA AR LB A AR
25 FORRPERM BT RFAFEFRFARRPHEN > » HAFTLF M-

BT D RS R ML RRIT AR LR ALT A R 21
P RE & BHEAIR0.0639 mg/l) » AZEHRFE 6 B2 5 0 F a2 ALt R R
w2 ERARRKG M TR 24 ) FREE R ST FAER I P Rl

-439 -



FHAARALE P E S RS ER R 4T o AT S loﬁ*ﬁ*fﬂﬁi
FREER)BFLALEREF I REER) 2L AT E(ELRERE) 2B
A REETE SR

Brk s Lo 3 N J\?rr_k@ Hopg % > j&.}]\*}q?&;}’ﬁﬁt s %EEE‘L“-@I%\I
%%QSWw’A%@nﬁﬁ&@&*Ji7w%%&Rﬁmmm;mﬁ$h7%ﬂ’
5 @ %p\fﬂvg;}ﬁ@:a%iau LENY 1 &%ﬁ%*f P EATR AW 0 RPN G R’ V4t

3034680 B L RGE A B REEA KSR RLBE R ANEE A2 LKLl
L#h%%ﬂ?Tm#*L?¥ R RJAPMR G TR A H P A R R
Mo REARARRAE AR T RN LR R - XM

12 ¢ o
—o— 4 §
o So - ER AR E
6
3
O 1 1 1 1
8/17 9:00 8/17 15:00 8/17 21:00 8/18 3:00 8/18 9:00
B3 2% ER2ZFRRI
6 PMiF Rk
4 -
. R
0 1 1 1 1
8/17 9:00 8/17 15:00 8/17 21:00 8/18 3:00 8/18 9:00
B4 P Rt des R
O M R SIS 5E
©)
4 + =1.0334 -26.14x
O y - . e
. R2=0.3206
O e 0)
= -16.57x (@)
. y = 1.0367¢1657 o Be..q..
R2=0.0013 G '-O .............
................. O
@Q}'%@Qjﬁ....@-...@ ..................
0 L L J O 1 1 J
0.00 0.01 0.02 0.03  0.00 0.01 0.02 0.03
/£ (cms) & (cms)

® 5 p\ﬁi‘ga‘pﬂﬁz PO B 6 %%“ffﬂﬁfﬁil]\’l“’gﬁfiﬁ% pIna "

- 440 -



o~ B ER

AFPLUH RPN FIRRALLAAFTRE I RS D24 ) FRFT R B
mé%%ﬁﬁﬁiﬂﬁzai%&$1ﬁ¢a@m$¢¢?’fﬂ%@ﬁ&?iém&

- TMGARE S TN RIERZIEAFA VL FITL AT ER  EL
I AEBRAAFERFERS BT T FH AL R ';§i~£ﬁ£’(ﬁ“)iﬁﬁ
ME BT AL RERZIERMG 1&*??@"*:@1#@\]\ FHk e O RE ?1‘,&?&?%1
vﬁm&ﬁ20%42%~éﬁm#£L?@@’Tifﬁﬁﬁ B A RIRBE
AEEE o MR- BEEFTLE R IR EHEE PR FL AP 2 J\%‘rﬁ??
RPN TP NEFBEART AR AEF L FARE (T R E R LA A
BZ R NBTIEIEN ORFILE S B2 ST kdy 0 BEF TP IRITL  E MR R
AR e P VAR G EE RRAF AN 2 TP L 22 R

54 < e
1. Ammar, S.D, 2017,” Using of Nemerow’s Pollution Index(NPI) for Water Quality

Assessment of Some Barsrah Marshes, South of Iraq”, Journal of Babylon University/
Engineering Sciences, No. 5, Vol. 25, P.1708-1720.

2. FRREREFEF 201 2FAELBEBALEREF AT ZDEATH(FS5H)
EPA-105-GA02-03-A262 o

3. MEL SHRBANIF A FBER S BIFE 20127 R ERERBIY LRREE H 4
w101 & B R ¥ 1 B E o

4. BEI ARG 20210 110 £ & BIEH T H A AR R EKIS 2SR D
B2 PEIRAELY ST

5. Fling -~ EE R 1995 BT TR -E Y BB F W A B ¥ 2R ¥
41 5% 14 -

6. PR BRFEF 2018 2RNELEFFLERLF 242 DA E(F5Y )
EPA-105-GA02-03-A262 -

7 kit 20050 £ ABEMEAAH I BB SHLFETEL CF
P.557-560 ©

8. MEH > 1993 & 4 FH P £y i

9. Mm¥= ‘Fﬁ“a}éa‘lzﬁ/’% 2007,%#155%,}{%?
KAl it g e

10. Frei B £4 R ¢ 020060 2L FEFT > H BT Ko

My TER R EL265 P8-10 -
e ook iRz X R MR

441 -



	圖1 本研究區域及採樣監測點(葫蘆墩圳社皮分線小給1-1-4-2-2)



