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Dr. Kinan Jamal RAEE*
ABSTRACT

This study aims to evaluate the hydrochemical characteristics of the
water in Lake 16 Tishreen Dam, located in the coastal basin northeast of
Latakia Governorate in the Syrian Arab Republic. The analysis was based
on ten water samples distributed across the study area to cover the various
geological settings and the diversity of human activities (agricultural,
touristic) present in the region.

Samples were collected during two different periods representing wet and
dry conditions. Chemical analyses were conducted to determine the
concentrations of major ions (bicarbonate, sulfate, chloride, sodium,
potassium, calcium, and magnesium) to understand the nature of the water
and identify the sources of these constituents. The classification of water
types was performed using specialized hydrochemical analysis software
(AquaChem), with the processed results plotted on several diagrams
(Piper, Stiff, Schoeller).

The results showed that the water is characterized by a bicarbonate—
calcium type. The geological influence of carbonate rocks in the region
was found to be the most significant factor in determining the water
properties and its chemical composition. The findings also indicated a
homogeneity in water quality, emphasizing the need for regular monitoring
to ensure sustainability amid current challenges such as climate change and
increasing human activity.

Keywords: 16 Tishreen Dam, Hydrochemistry, Cations, Anions,
AquaChem.
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" o | k- | ca® | Mg | Hoo | so |
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ppm 1‘(‘)'0 265 2030 | 15.24 | 236.37 | 59.50 3‘:3'0
p1 | epm | 060 | %0 | 146 | 125 | 387 | 123 | 095
epm | 17.9 | 1.9 15.7
b M9 1YY (4316 | 36.96 | 6379 | 2040 |
pom | 59| 30 | 37.06 | 1610 | 25925 | 57.50 | °3°
p2 | epm | 069 | % | 185 | 132 | 425 | 119 | 1.00
epm | 176 | 1.9 155
P | MO 1LY 14693 33.48 | 6590 | 1857 | 1
opm 12'1 350 47.80 | 14.83 | 202.06 | 54.00 351'3
p3 | epm | 074 | %0 | 230 | 122 | 331 | 112 | 0.99
epm | 16.8 | 1.7 18.3
b | 198 | L7 15387 | 2750 | 6097 | 2071 | Y
pom | 2% | 23 | 3160 | 1487 | 22875 | 59.50 | °5°
p4 | epm | 046 | %0 | 158 | 120 | 375 | 123 | 0.92
epm | 139 | 1.8 15.7
P | 1391 18 14746 | 3676 | 6335 | 2094 | )
ppm | Tt 460 58.40 | 15.00 | 228.75 | 5950 |
p5 | epm | 0.83 0(')1 292 | 124 | 375 | 123 | 1.02
epm | 16.3 | 2.0 17.0
P 193 120 1 57.28 | 2436 | 6234 | 2060 | 1T
06 | ppm | 6.32 153 57.40 | 16.25 | 183.00 | 58.50 3%'8
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oA 186'7 1('56 56.24 | 23.32 | 5851 | 21.45 203'0

Gaad) dihaia A 53galall olial) il Aibasl) Jullasl) il cillagia (1) Jsaad)

535 Ll Ll calipall LaLa U Jalaill olis Jiias 23 cCanl) Ailaia b olyal) Ciiasi Carg
-(AquaChem) =l alasiuls ( Schoeller « Stiff « Piper ) cllabis e

45



Lg — dabuad) g (B Cp i 16 2w B pag olaal (liasS g gl anill)

by ccafia b Lagia JS a8 by Al Al e oS5l idh 1 " Piper " babi
ekl Sl i Say LS colsall 8 Alaial) i Sl Caliaad dyall 38080 ) i
b (e Ajlsie Jashad o Ll (bl bl fdaldi e i cppnall 8 a8 3aa 5 Alay
colaall dalal) dliasl) ailiadll ) fueadl aca leafge padn Cua caligeYlg cculisiill)
A(4) 8l (i)l e Gl Aikie 53 ald) sluad) iz Jlail) it Lkl

46



Ll a glad) Aol oaas daaly ddaa
@S dlaa QS 3 2025 ols 21 a1 47 alaal)

pl
@2
&3
p4
p3
Mo
p7
4 p8
P9

+ p10

" hbda Guua gl Aihia 8 Allaal olual) il duwiyl) 3lsdl) £55 (4) JS&Y
" Piper
oandl lpaany cailay Ap)liie Candy ligall Afieall Lalitll asen & " Piper ' lalada s
Allad) i) maen O G i) Ailaie 8 0 s Y olaal) Le s Gailad e Jy Las

3s0 Bl e sland Tl palyis @35 by ccpmal e sl Bl i ad
cpsalisdly asagall 1lsd o (Sl ully

47



L gu — Jald) Gaga (B Cp i 16 2 B mag ol liasS g gl andll)

lemsen Ol Ol oSyl lips) o g5l Taly 5,800 Cilial) it Al
S B s psanll€l) e Al A (sint ed il as gl s L (Adliga
Dsall Plail e gl gand Liie @3 sle (el 1345 LpadS Lol cilial) Caiess

Al A 3yl Aalis <)

by il pe JS 3805 aaad) Gelie (pe Jabadall 138 0)sS3y ¢ " SEff " dalade
A(5) JSal o) ekl ey [13]

Hem

iagl) Ailala ¢paia 8)liaal) Allaall olual) cilid * SEIff ' Lalada (5) i)

48



Ll a glad) Aol oaas daaly ddaa
@S dlaa QS 3 2025 ols 21 a1 47 alaal)

b lisnCall 3l ol e e paS o ) Milcia s " StIff " cillalada el
Lalaio il pe liblgia o la 125 ccliol) muen 3 sl 3 o sundlSH 3 )sdis cilisnd]
sl Ll e Jy b o lipalsll Galdll el (aje 8 saly sl LS ¢ Piper
«Cpalldll) Anlg Sl sially Jiddly dlghamay Ganll dlaie & oaglsall gl
(ool Dl el

Gliaiall Cplaiall jlaaty) (6) JSil " Schoeller” Jalaas s ¢ " schoeller " blais
t Y sl o lsill SSLAT Siee i ae clial) alaas

HCO;™ > Caz* > Mg?* > S0,% > CI~ > Na* > K*

LS ledasmay Canll dilaie & dpmslgoad) jaliadll 4305 KU dagadall po sty Jaadl) 134
el dyall ff daeliall cul, il A8 ) el

100

Concentration (megyl)

o f f t f
HCOo3 S04 (=] Mg ca N2

Parameters

Gyl Aihaia Craia 3ylaal) Allail) olall cilind ' schoeller ' hkia (6) Jedd)

49



Lg — dabuad) g (B Cp i 16 2w B pag olaal (liasS g gl anill)

taluagilly claliiiuy)

osial) we Jelill pSa ade eSS Lasee (5 16 2 By slae o
s A e liays Bagana sbaall slaS b Gaangal) sl Gy cddaall dlip <1
) it bl

comlS g S Jaad il paen  olaall dgas 1

(ossall (caslilll Sl Danglgial) Jalgally obiall Al Gailiasll il .2
Ngtinads aghs oluall G 3 508 Alel Aaniinall £5La 5 0l cillaladd) <yelal 3
t YL a5 Leiay

ccalial) 558 PIA Tali byl sba e sl A0 Adle e))a) By5 a1

ol JaLilly dpasgal) iyl L e Vi symall (mgad Aol tisa 3yly) Abad 353.2
Bl T (8 Al a0l Adadiyall dnglsan s el Cluhall 35253

References

1. ELKAMMAR M, MOHAMED A, 2003 - Hydrogeochemiacal studies
of some selected groundwater wells from the northwestern part of the
Aleppo Basin, Syria, Egyptian Journal of Geology, Vol. 47/1, P. 475-
4809.

2. ATWIA M, ABU-HELEIKA M, EL-HORANY M, 2013 -
Hydrogeochemical and vertical electrical soundings for groundwater
investigations, Burg El-Arab area, Northwestern Coast of Egypt.
Journal of African Earth Sciences, Vol. 80, P. 8-20.

3. KAMATCHUENG B, and 11 authors, 2014 - Assessment of shallow
groundwater in Lake Nyos catchment (Cameroon, Central-Africa):
implication for hydrogeochemical controls and uses. Environmental
Earth Sciences, Vol. 72, P. 3663-3678.

4. ALSANJARI A, ALQATTAN A, 2015 - Water Quality Assessment,
and Suitability for Irrigation Purposes of Lesser Zab River, Northern
Irag. Iraq Journal of Sciences, Vol. 56, No. 3, P. 2187-2199.

50



Ll a glad) Aol oaas daaly ddaa
@S dlaa QS 3 2025 ols 21 a1 47 alaal)

10.

11.

12.

DALELA Z, BOUDAOKHA A, ABDERRAHMANE B, LAHCEN
B, 2017 - water quality Assessment for drinking and irrigation using
major ions chemistry in the semiarid region: case of Djacer spring,
Algeria. Asian Journal of Geosciences. Vol. 10, No. 1, P. 9-21.
ABD EL-GAWAD A, HELALY A, ABD EL-LATIF M, 2018 -
Application of geoelectrical measurements for detecting the ground-
water seepage in clay quarry at Helwan, southeastern Cairo, Egypt.
NRIAG Journal of Astronomy and Geophysics, Vol. 7, P. 377-389.

AWADH S, AL-AUWEIDY M, AL-YASERI A, 2019 -
Hydrochemistry as a tool for interpreting brine origin and chemical
equilibrium in oilfields: Zubair reservoir southern Iraq case study.
Applied Water Science, Vol. 9, No. 3, P. 12.

RAEE K, 2022 - Determining the originating conditions for the
formation of the geochemical pattern of groundwater in Lattakia
Governorate basin. Tishreen University Journal of Research and
Scientific Studies, Vol. 44, No. 3, P. 31-49.

SALLOUM S, RAEE K, M.\MOHAMMEDM A, 2022 - Formation
properties of the chemical composition of groundwater in Qandil
Valley basin. Tishreen University Journal of Research and Scientific
Studies, Vol. 44, No. 6.

PONIKAROV V, 1966 - The geology of Syria. Explanatory Notes on
the Geological Map of Syria, scale 1:200 000. Ministry of Industry,
Syrian Arab Republic.

ADJEMIAN J, KHATOUN A, 1999 - The Geological Map of Syria
Scale 1:50000 of Latakia sheets NI 36 - XVI - E — b. Ministry of
Petroleum and Mineral Resources.

MAJD A, RAEE K, DARIN B, 2024 - Hydrochemical study of 16
Tishreen Lake area in Lattakia Governorate. Master’s Thesis,
Department of Geology, Faculty of Sciences, Tishreen University.

51



Lg — dabuad) g (B Cp i 16 2w B pag olaal (liasS g gl anill)

13. TAHAL T, 1999 - Hydraulics ‘“Major ions in water”. Hydrology
Project Training Module, new Delhi, India, P. 1-8.

52



