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Abstract: The aim of the study is to address the issues and associated health risks due to consumption of high pollution
parameters in parts of the Orontes River basin, Hama governorate, Syria using the Canadian Water Quality index (CWQ)I), as
an appropriate tool in classifying and studying the impact of spatial and seasonal changes on pollution loads.

In this study, 9 parameters (pH, BODg, NHZ, CL™, PO, Na* Total Hardness, Turbidity, Conductivity)

Were taken from 9 stations along the river, One-Way ANOVA and Pearson correlation coefficient were applied separately

for all parameters, and a Value of p < 0.05 were observed when Appling One-Way ANOVA test on all parameters and
for spatial and seasonal changes.

The CWQI formula was used to calculate a final index value for different spatial and seasonal changes. Water quality in 8
Locations (Al-Rastan Dam Exit, Ghor Al-Asi, Al-Ghashalah Bridge, Al-Rabaa Nowair Bridge, Al-Daheriya Bridge, Arzah
Bridge, Khattab Bridge, Mahradeh Dam Lake) ranges between (33-36) and classified as poor according to the Canadian
Water Quality Index, in Whereas, the value of water quality index in location (Jisr Al-Jinan) was (57), and classified as
marginal. Regarding the seasonal changes: CWQI water quality index values ranged between (33-34) and classified as poor
in all seasons of the year (spring, summer, autumn, winter) and therefore the water of the Orontes River in Hama

Governorate was poor for drinking water, according to all classifications used in this research.
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(Flwall Bpall -0
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A6 0d dal o slmi¥l golsT ANOVA jLas| Loyt "IBM SPSS STATISTICS 25" zeliyy alusiuly
J2l e Lelballp Aeid Laaiel cpladl G)lae IS o obld) degame e Aawslly ulSU el pall
JY1 ae Basmll Slpize op bl Glusd Osw Lol Jolas alaziwly Leds 0.05 (o yisol Lucall
L1 Jalaeg ANOVA HLasl gudas @i .(p = 0.01 And 0.05) ca)lall b 2ueal¥l Hlasl sLac¥l o
Aol ! dal ooy (sidd) ccansdl ccapall (aoydl) culge A @bl deganl badie Sy
alyll 8 G Boaell 8150ll

) adsle

53g> uit] CWQI suiSIl sLll By Jisge plasiuly @olall 4¢ sls B3> luomy agdi Cdgu
(el Jam9) Gilaslly SIS i) s oLl @t Tas B9y copil] Al 5liaS Lol useradd oLl

Slgie Lued s e ey Clusdl 3 Boazradl old) clidge Jollan) gl lucy Lied
3 ozl Lple 5iSI slll 335> Lioge Wslas adass (2009 — 2008 — 2007 — 2006 - 2005)

pH,BODs, NH{f, CL™, PO;, Na*, ) :py <ldse 2aud  Zahy  Led

Baaz=ll adlsll e i3y (Total Hardness, Turbidity, Conductivity
oyl y @l alis Bager wlus 3 A1l Ol pdgell Oilgin dues Bk ddawgdl Jdleddl @il (3) Jgazd!
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858.24

861.90
905.49
943.69
931.01
865.27

4253
37.25
60.29

152.21
64.44
27.38

65.06
64.78
72.25
80.33
81.99
69.79

535 10742
8.57 | 116.96
846 | 119.32
14.88  138.88
14.08 125.43
8.75 | 111.39

2.83
3.73
7.21
11.45
10.99
9.01

19.27
24.89
42.84
73.49
58.62
28.72

7.91
7.74
7.63
7.44
7.44
7.84

obll jur 4
neles &}HW 5
49.@\.44.!‘).4.«_? 6
830y 7
olas yun 8
83ya dwo Ay | 9

1 gyditl! I slek | Wl igiyas -1
(Sl s Ll > Cagipas 141
gyl Giglall el gl Glas¥l Capmstll 14141

Bl @ alall ¢ oo dsb (e Lewld @5 (@) wldgell lall CBlmi¥ly Al wgill @il
Bl ey U3 sgang (Oliml) yum) 4 285kl e ¥l pH 1 d50 Aad iS4 Jouzdl § Anioge Bouxll
Logally ot Suuadl (nzmsyung dboyd 5 Guoy (0 pomdy g3y (o Auelivall Bpall slis (10 Bléaill @
Aanb e Jus Los (7.44 = 7.91) (o pH 150 2eud Cmglys (llas g 3351 yuz) 89 7 candsll § So¥]
Lziall g ylall e slLll 855k e duds sldl (§ 609299 Aal ) wulyd3ll (oo BOD5 yige day sglall ol
Souadll Aegall cals amg/l (19.27 — 73.49)piesdll (o BODs yige daud v gy5 opidd) Lodho ausy
Ul Slzme slie Aflas Ao (o Adyiaill Blasdl cuy lls 399 (3351 uz) 7 285kl G BODs a5l
die Ggiad Aaud 58l jdge Aaud il (DLl ) 4 2Boll @ Lol Aeuall il Amllas O9o Blex
mg/l(27.38 = 152.21) ¢ 8,8a)) dayd gly39 BODs ydige o las) s uisd Udg (831 yuzr) 7 235l

> Gyme dsbo e B gyull Silydigall gyleall Byl Anwgil| wedll milis (4) Joaze!

. . dgluwdl! . _ - .
Ll | B, o Na®™ PO; CL~ NH;
869.67  56.83 36561 6815 887 11362 757  37.00 7.71 Loyl
4812 3879 14.06 871 340 1314 354 1833 0173 alVl
231565 1504.86  197.59 7595 11.54 17262 1251 336.08 0.030 ol
Layall
806.58 = 27.38 33760 5748 535 9791 283 1927 744
Syl
94369  152.21 38489 8199 14.88 138.88 1164 7349 791 | «laall sl

A gyl @l dsll e blaydlg one-way ANOVA l=xs 2-1-1
Lgiall Gyiwe o dmi Al ssaz=ll wlyasll (e One-Way ANOVA Jil=s eyl M5 (e
Jelos 08 5 Jouzdl gy Laiue ozl Zawdll pilsll wie p < 0.05 o J3 o lasll pex
ANOVA
J.iaegcj;ua M.ALL.&.“
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One-Way ANOVA Julexs milis (5) Jguszt|

) F Sladl ggeme go-114
0.009 8.79 33.10 pH
0.000 26.82 4607.04 BODs
0.011 2.96 29.62 NH;
0.000 589.49 53088.03 CL™
0.017 7.09 67.51 PO,
0.000 430.05 17943.76 Na*
0.000 5706.62 585185.29 401 5Ll
0.001 15.98 12087.02 5,5l
0.000 2896.47 3364461.23 EWE]

Soerdl cllally tilawgall g8 Aulm] ABMe 3929 Ggeorty LY Jolae Julos il oyl
Aolmy) WDley ygausally Sol an axaS Goundl Cllall @ud LLsY 35ay ldag (1= 0.93) cazmusSodl!
(r=0.95) i siSIl Byl A8LI G Bugd Aplamy) A8Mey (r= 0.91) wisldly psuaguall Bosla o 4sd
e 55299 pgedgeally Amill ¥y AL oy b)) s92sd U3 sgasg (1= 0.98) agusguall Bsylis
Oyt L Ul milis ybay 6 Jouaely .pH (1=-0.92) yd3ay Slawgall (s 293 A
Ogazy Jolae ol Joloes il (6) Jgoze!!

1.00 pH

1.00  -908-** BODg

100  .747*  -0.54 NH;

100 | 031  .820%* | -839-* CL™

1.00 876" 0.66  .930%* -924-%* PO,

1.00 | .886™*  .916™* 041 | .809**  -849-** Na*t

1.00 0.35 0.02 0.37 -0.63 -0.02 -0.20 A1 Bgluall
1.00 0.04 0.61 743* | 761* 0.56 .884** -.698-* 8, Sl
1.00 0.66 0.46 978*F  848*%*  958** (.31 798**% | - 847-*%* adsidl
**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

5o B3yl ysse b 3-1-1
audl p8lsll s Slaaall deganl slll 5352 (i3 Gl b e w3y slall Wl Cagliat
IS il Basd o Bae gl Bagadl Y Gl @3 s colall 1 o gyl bl Jsb e T
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Location No. F1 F2 F3 (@vve]]
1 44.44 44.44 96.74 33.39 PE
2 44.44 44.44 95.19 3414 Saa8
3 44.44 44.44 90.73 36.28 bpdd
4 44.44 44.44 38.86 57.33 Lo
5 44.44 44.44 91.66 35.83 bpdd
6 44.44 44.44 95.29 34.09 bpid
7 44.44 44.44 97.15 33.19 bAa8
8 44.44 44.44 96.80 33.36 bad
9 44.44 44.44 95.79 33.85 baa8

sleaS aluziadl ol oo 8aa8 Led oLl Cadias O Awgyall adlsll aen of /7/ Joazdl ylay

oo S SlaS Bl oda AL cay U3 smss Aol Led slll B3s> i 4 dall olidialy vyt

Aams o Uslll 3815 slanly oladl e sb e Anspaill flially gall Gpall slos lipaie

Oty Ayl llas 259 ale¥l Anbey Blnady Sllasg 3551 20,8 (G5lxag Blom Anpie G)lae sl Axllas
7 sl 35 T gyol) 8lsll o Eislill Ay sl /2 /S

70.00

60.00
=< 50.00
w
2 40.00
d 30.00
= B CWQ] index
O 20.00

10.00

0.00

1 2 3 4 5 6 7 8 9
Location No.

5okl 231501 s L] By (ks (2) IS
(edl Jgund) SGlopll aaddl s oLl Al> cayims 1-2
gyl Eiglall sly sl Slas¥! Capagall 1412

2okl § alall s e Jsb e Loulid @8 @1 clidpell @liall Calmidlly dasgill ol
e Aed oK 8 Joumdl § dxisge (sliddl ccanymdl ccapall (an)l) Bl Jgund sl ey Baaxll
iy golall ¢ oo el Gyzll oo e byl aBys J) 2l 35209 (8.18) hpall Juad § (el pH
(7.32) cinysddl Jiad 3 oY) Aasilly . £luall Capnll Siligle 58155 5505 JWlly eyl e @ lilgdl 3
dadlze § (lud) o Sllgs w28 day Syl 3 Oloyall Jaae 80L5 crun Sligll) 51855 (alass! ] 23 sga9
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3 BODs yia3l sgmall dagall caly ((17.47—98.22) mg/l (wiasdll (s BODs yi3e daid o )5 . paes
Azllas Oguy Blazdl pe Ble> Al iall Cpiall slis dxllas dame 4d cuiad adge 3 cUdy canyidl biad
&=l Jsb (e mall piall sl (i Slipais 92 e Jads aay NHY Liga¥l (e 38155 3929 0
A Sguadll Aagall cialy (1,68 — 17.18) mg/l cnnesdll ( Liged 2S5 Aeid zols @l oo eyl
gl ayiall (e 88 AueS 929 i A3 (Gloyl de ya) 1 adsll e lldg canysell Jund 3 Ligadl
Ol Juae 33L5 can sliadl ad 8 Lol agally Jo¥1 so Il Alams pdge die a1 cao, ] 2l

Ol de Sblgy b aay Sl 3815 (alazily golall j e §

A e Jobo (e A gyull Slpdgell gyleall Bl ymmi¥ly Alawgil | pall mili (8) Jouzd!

PO, CL- NH; BOD;

869.67 5692 | 36561 6814 887 11361 756 @ 37.0125 7.75 Lol
89.84 43.16 30.88  11.48 | 3.82 | 2033 4.26 20.38 0.21 8l
8072.51 1863.37 953.73 13199 1464 41344 1821 41544 0.04 el

72500 = 1723 30367 4943 442 8767 168 @ 1747 | 732 (Gpaall deall
1017.74 22236 43422 8926 1745 199.83 1718 9822 818  aluall deall
A gyl ol dsll e LLslg one-way ANOVA (=5 2-2-2
Lgiall Gyiwe o dmi dwlully ssaz=ll wlyisll (e One-Way ANOVA =i eyl M5 (e
Jelos 08 9 Jouzdl mamgny Laius ozl Zawdll palsll wie p < 0.05 g J3 o oliasll pe
ANOVA

One-Way ANOVA Julexs zilis (9) gzt

0.007 4.770 1.128 pH
0.026 1.397 12856.157 BOD:
0.023 1512 558.354 NH;
0.014 4.128 10433.244 CL™
0.049 0.620 484.265 PO,
0.000 8.128 2621.900 Na*
0.000 24135 10231.089 4N Boluall
0.008 0.265 63635.187 3,(Sall
0.000 24.793 84990.799 EWERL

(r=0.9) 2l3llly pyasgiall (o Lsd Apnlmyl e 2529 Gy bLs¥l Jolae Jalos @il el
Jeles o yebay 10 Jgazmlly (1= 0.81) camaSol GileasSoudl calladly 58all (gdise o Aolmy) 38Mey
gyt bLIYI
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Oy Jalae oLadl Jelons gl (10) Jgase!

L e . 8oludll " _ _ .
wal | peu D700 Nat PO CLT NHJ

1 -.818-** BOD5

1 J03* [ -531-% NH;
1 0.311 | .643%F - 553-%* CL~
1 A47% 529%F  778%% | _751.%* PO,
1 588%F  747%F | 465%F  GQ7FF | _739.%* Nat
1 562*%%  .0.010 .457*% 0.008 0228 = -413-* 2 sgleall
1 0.069 | .428%%  G15% | 440%* 459%F  810** | -558-%* 5,8l
1 0305 .759%% 896**  358% 739%%  361% = 566*%*% = -37-¥ FE R

**_ Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

tg s Bagzdl Jasge wlus 3-2-2
Jyemd (LS| e patl) Aegal oLl 5352 (35 s @b oo U3y oLl Ao iyl 3
Rash o piie JS) el Bogmll Yo Gl 05 s caolall ¢ s puapall sladl Jsb e il
Al Jyimd o Jund ST il
B B5lies) YLl s sl Bl Caglass dad S 3 olill Sl Eas ke dyns @
:dW 11/ izl cons @lidl Cayiiaty Liady «(Baddy dpu> Ugida
o ok plasindl ol e Aedl Jguad S| o oLl Baga oilyd 0ud (1) Jgazd

Jead]l F1 F2 F3 cwaQl

el 44.44 44.44 96.79 33.37 bad
ool 44.44 44.44 93.47 34.97 589
el 44.44 44.44 95.97 33.76 bad
¢ Lad! 44.44 44.44 95.90 33.80 spad

sleaS plaidl) Ao e ¢l Bpa8 ol Al Jouaall § oldl Basa oF /11/ Jguzdl (e Lasdly

e oLl ! gLl oy I3 a5 oSy (CWQU 5uS01 oLl Bog sl Tady gpitdl el cyil)

/3/ S8l ybasg e pall sladl Jsbo e Zamgarll wladll oo Buelivally Luslall Slaypaill s> golall
A1 Jodll 389 Alimall wlpaall 339 Siglall Azys (ol A
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