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O ABSTRACT 0O

The water quality in Al Thawra Lake was getting worst recently because of the
increscent of the concentration of nutrients, which reached the lake from point and
nonpoint sources. The Geographic Information System GIS was widely used in the last
decades in evaluating quality of water depending on models operates within GIS one of
these models is The BASIN software (Best Assessment Science Integrating Point and
Nonpoint sources)which used in this research .The Pload model(Pollution load) which is
one of the BASIN models was used to estimate the pollution loads. The Pload was run by
using satellite image, Digital Elevation Model (DEM30), land use map, and export
coefficient values. The result showed that the total annual pollution loads of TP&TN are
TP=11543 kg/yr <TN=61367 kg/yr that came out of the watershed of the lake, Open maki
and rock out crops are the dominate contributors to TP load in the watershed for about 30
%of total TP load, while Olives and citruses are the dominate contributor to TN load in the
watershed for about 33 %of total TN load, the model results also indicated that the
nonpoint sources are the main contributor to TP&TN loads in the watershed for about
80%of the total TP loads while only 20% from point sources, and for about 75%of the total
TN loads from nonpoint sources while only 25% from point sources.

Key words: Pollution load, Nonpoint sources, Land uses, Nutrient, TP, TN

*Associate Professor. Environmental Department- Faculty of civil Engineering-Tishreen University,
Lattakia, Syria.
**postgraduate student Environmental Department- Faculty of civil Engineering-Tishreen University,
Lattakia, Syria.

418




Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

- -~

14084
NV awe 85215 5aY) A1 & Laagd a8y Apadand) slaall Apuli) jaliadll e 5Ly clyad) s
Ui ) of mlladd) ye elially aall Copall sliay byl (535 3 CDluaally e
bas) Lo ly3ll b e dgylaall cililyal) Aaslill datisall (gal) cligld) ) diLayl (ki jalad)
2t \galia w33y (611 (Ll L Lm0 IS5 ) olia Basad s (S8 Loo o(Rbils e
UL Asshy 8y gy Bagadl o2 (3laig el Joi Al sliall il o ulod IS5 il slie 252
1] Sl Jradll (L (msall e (ol Al A,
I 2 Gaa Jend z3lad) 38 aes cdondand) sl ) Ledlall b glal) Cipen 0l 2 Slai Caaadin
izalaill o2 (4e GIS
- Best Assessment Science Integrating Point and Nonpoint sources BASIN
- Soil Water and Assessment Tool SWAT

- Hydrologic Simulation Program — FORTRUN  HSPF
- Enhanced Stream Water Quality Model QUAI2E

Y SLl mgall (e Aadlall A Ay i) gl Csan 20a Jal e BASING 31 el i
I galing alainly Lpasll bl cVpan i 55 [2] 23l 8 Dal symy o ciida Al 3 Sld) jaadl)
sl Cans aaay il jabias i Ay &3 LS o[4 JAsadae V) dpasl gl Algan clliS [3] SWAT
b bl Jlis) lee SKLWQUARE ) aadiiad s alayll (bl Cilad) Guilall A Lo daalal)
dglee 31Slaal BASIN- SWAT  (Jise Guda Laiy dolaiill jalaall Caladl (bl Cagpla 8 CSLl insal)
) aasin) LS L[6]c [Faohall ye jolall Luilly cala)ll uilal) Cagpla 8 8L agal) b collislall Jlal
sl e Aasldl) sl Clpea 8 3Dy kel jobiaall e JS At lise Lous a3 Jal 0 SWAT
&Y Aaldl) bl cNVgen 8 SV adlisal) piien Al ye jabeadll o cluhall Gaey jedl L CSL)
Wgeal) o %5 Ol LIS Clislal) Ases G0 %95 ) Lol s ey 38y CSLdl Giasal) o 8n
syl 8 (laal) Caypeais dpeliall clina) A8 sy a1 138 juiys kil jaliad)) e a6 il
calusall Aoyl ety el)3l) Jaliall aie s hal 8 aniall CSL (ongal) Aalie sl Cany Sl
el Cua[7 0 T ae)3l oY) dabiae Ay dladipe il Agan ofy il e bl & jlassdl)
sl 0 e ahad) lyall g Ladlll lirad) 585 560 e ladall (e e sane g A8 N Clupal) (e,
Ciilay . aiill e gl jaliaay oSl (e Aagill oda Cui€a 381 ASL Gl b alY) caldadial,
Ugen o slend) Jlexin) 550 Lul) gie Sl gl Gaa Caghill jaliany aSanll Aalide clasylise
A€ e Lae o3 Ladie 4l Ayl il cpedily LS5 8 Ulubat symy ) adtis) 40Ty cligall 8 ) sh sl
8 A )3l 32auY) alatin) (mess 0 ladiey %32 Cala)l 8 )i sal) Algen ()8 daaiiiall Zue )3 s2au)
O A o B gl el %6,10,16  Jawe 38 5yall ) sl Jl old %20,30,50 sty Jiall
8] duhas il e )y 3l saandl Gubet Ve siugdll A gan

b i) Jlam) Jilas cillee 8 Jeaiic 7a,€ GIS 1) iy alasin Lpaal ciludyall cuiy WS
)y CSL gl b (5n5 ) Bl ililaalls Alia @l 36 Cilaslen cpalis (S (agal)

419



Jae lan) (lals GIS Il zaliyy alasiinly 3l au Bjomy 8 Aukas D5 dphaial] gl jaliaay pSaill 4y

sl agd 3 spatial analyst alaey) aladin) Sy WS L9 Jabnll 35laY) cla gyl e dealill g_a\).u\_xn_a
<Nsea lual schematic network processing lall aaainl L[10 Jasld alsal) 3 L) g)lae
Al sy ([12 ] b cledaain & sl e Al Al JSUa) o asligdas e o[ 117 gkl

[13]bislall 0] Jane anty Sl i pal) (pania Aliad) 35151 gl Bl

radlaafy o) Laal

Aol Y1 il oy Coghll Cpen iy AAL lsal Files 550 g0 Candl Fyaal s
i G GIS I maliy aladiuly lldg 8kl cluldll dnje pe LSy Al 5S5 of G giall Leadlis
illabaies LA JS Al g ha) A0S By de pe L et (s Closlaall pen ilaiy (mjes gan
Bl s By CSL) (o gall e il Agen o ) il gy il psgde IS Lo LB il
olae ) Sl amsall (e Alialgl) culiglall A gan 8 AladDUlg Apdaiill bl jalias dalise G 3paa
Al g Al gt alasy bl Jal G Alad) 51 Syl Gk SIS By

10dsag o) @k

el (b Sl mgall qdy ¢ psieall Jei e sl syl cSLall Gasall e i cual
paly Jladll (a5 Alalid) Jladl dakaidd dpal) Chasiall o dg)pull el 4y seandl o (220 el
@5 A Ll CSL) agal) dilaie a3l sed igial) e Wl (el al 5eill (L) (i pal) dilaia
Sl i sall dihie JS5 o) AEDW Ga km 15 s 2 e Jangial) Gaan) el ) corll dea e
Jare iyl ad km10 I8 Jsa (sl km? 266 (amsall dalis cle 2a ) Jshang 25000 caliite
Gass G pgiall el CSLl pasall Ay A (1) JSA magn [14] 3550 2 km20 s 58 skl
coasal) e Ala) EDlsdly 55 B sy (2) IS Ll Jalud)

420



Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

o
’
* <
-
o
|
Bl e e
N ot
o Y
J §
oy
' A
L .
N la e
A -
. 3
A
! o
e N
»
% A
al:.

) S Byt S sl (2) 520 daldl Gags pada sagieall gl cislaad) Gagall (1)Jsl

(el ued e Ae)se 498 97 Jiss ) baxe diay Ll Gl s dilenl) Cileanill 5
Bpdle (sl ohie Gada lladll je avall Copall ohie ua

dakaiall b spiiall el aaf ey psiall jeil (SLl (agal) dilaie & ol V) claladin g

saswall el CSLll Gasall G b)Y cilalasind g5 ddaya (3) JSA Ga ilaaaally il de )
Apndl) iy Cum (SLal) (o gal) Aalisad Al aly Y1 cilaladin dalie do Jalada (4) JSE) maa sy WS
O el Al (B ) dend ilmany (51 Aeg)ie %31l lly CSW Gagal) e Y]
¢ gl ol Caline Dyl aulsall A Liad g5 LS e lens CSha (gyshsh el (g (e sy (G
T e o 50V el Aans sall cle gy all denis cclghpuadll ¢ 15l (any £ 8 dtal) andsall i L
Lol

-

421



Jae lan) (lals GIS 1) el aladiialy 3yl an ony A ks Mg dpkaiil) sl jaleany aSaill 4y
rapefie
=
VTIHI ) p
=
USELANDT

=
Catagores LU _CLASSS
R 50e Sanoy soils
W cous plantaon
SOUA ANt o AT ied cops
B cimua poantst ondO b
S ctosec mores
B Ciosectoreais Fadvees
BEE ciosea M
R Cioseo Mavi AOpen shiuts
B rieid crops AT e Yee
B caves
Bl Coves Brnet vees
B COoves &Mook outerops
55 Open Forest
250 Open Forest& Fruciess
200 OpenForest RORvm
B Open Maxi
T Oper Mak: & Frul irees & Fleid crops
B o Mabi&CIeswd Farest
50 Open Mahiasaeia cnps
BN Open ManIBFruitiress
B O akiaDine
B Op e MaikisMcck Disorops
B neervoire
B Mock Oucrom
B Uovan Aens

sl il sl pagal) i pall) cilaladia) oy A (3)Jsal

a5l Aalual Al a1 aladind Aales 4

35
30
73 25
< 20
11
2 10 =
S l
0 L= ]—l u _ I...-—-__l..l.
SRR ER R R AR R
ERERE- 5828888825822 %
agms’gé%sg eSGéﬂiggng-gSﬁgS
wE‘EO‘LDn u-ﬁo.u-cOu.oﬂ:“ﬂ.xgmﬁ
E=°’BU‘§ o % 5 O o ¥ 3 g 32 2 ¥ S 8
2% %5 =8 $5 82 $2838S
= S - = = 2 = =
sf 3 23 58 23§ :=3§§°3
58 5 3¢ s §F° 2§é&S
> o o 2 O 8'
b O -
= 3
=
g
S

sl sl sl

sl Aalual Ll il cilaladio) daluas dud labia (4)Jsad)

A O (Say gl 4kl jaall gl jalias an dalec (A& Juatio (S5 zelipS GIS ) aladiul o

ans (5) S (30.GIS

1) By e Jant Bl Hu Gaalyy il e ol il cililee 3 alaie)

GIS I iy o Jaxi il Al e Aylay clfiglal) Ll Fyal Ayl o 3l

422



Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

~
SWMM
4 Storm Water

-AGNSP Management Model

Agriculture Nonpoint
Source Pollution mode

SWAT

P Soil Water And
‘ Assessment Tool

HSPF

Hydrologic Simulation
Program— FORTRUN

WATERSHED

PLOAD
ollutant Loading Estima

SLAMM

Source Loading And
L Management Modet

e s

QUAI2E

Enhanced Stream Water
Quality Model

.

CREAM

Chemicals Runoffand
Erosion from Agriculture
L Management System

GIS I 4y fasa Jand A1) Laglgagd) dpdaly ) g dadll (any ¢y Jalada (5) 2

1) gl i Cogas 55 s By 8 Akl ey Aail) gl jalian aSadl) Al Liny 3
.PLOAD 1l J135a 3k ae BASIN

10d3ag Cad) gk

GIS 1l alin Gk ceDEM30 1 oty Lo Jpumall st cSLA (mpal) Alapd o Al el 5% yaad o
Jpeanll s Cigpeatl) cDales iy 2014 olad 3us o Jlatidl) (e Lo Jpumall 5 lly om0 cilelasind Alaya ) syl
o il gl Ve el LA e Bylie ol e Jseanlly 7 3padl it 2 DAL yan s canlial e lede
(6) JS & Aaage dungial o3 Sl iasal

{ pload iz,

CEPORA LR w1 [} ;.*l_,.:
i yad) Eontanal dgeadly ERAT S TN (FLA R S

[, <]

Gl dagia ¢y hbia (6)JSE)

423



S lend el

GIS 1 galips alaiindy 8)sill aus Byms 3 Ay SUly Adail gl jolemay wSall o

Olginy 338U ids ladie (7 )JSGIL mage s LS BASIN

- e
ke Ve Sinme v el Db it Bonsesd’ e gt s

v e |!~.n

1 Owew b ammd Smomy Loy b

E] [T Doy ioe Mol o] et s e
1 Sder Woorw Sotd Py -

e sy
A ¢ pma—t

oA

CoME
™ ('J
4 1t

!

I alin 338U (e 3 gl Jidii Sy

(8) JRill Zasaill ) cntibad) Jaa) DA e o4y Allg pollutant loading parameter

U Dt Mamagenant S m: !

o e i e

T Pt s Polon™
~»

e L LU B e P e r——prr

. R

il B

pollutant loading parameter ¢lgiss 338U (8)Jsill

Watershed

sleall e PLOAD

Sall Gk e BASIN

Fe Mlssece (JitechedDeinston | IModss | Alompst: Bhedss  Lyer View

i ROE
" |
- h 8 ¥ 1
‘er Oz Sove Past Seffngs - Aad =il
‘;‘ ¥ LX) y
\J ™, r '
FFE o #

Pen I Ont Bient Seected Preans N
=T Toobo A
L SRS, -,

o a

HoPF b i
AQUaTON
Mods Segmentztion @ ’
SENM
HEFfFam
W
]

BASIN ) galiyy 33U (7)Jsdl

I aliy alasinly dlldg A85al) alal) 2gaa aaa3 o

(9) Jil Delineation

g5 IS il Agan Jana Loy ¢(ID) 5 s Cugldl) Agan 8 Lpcun Ip = X (lpu = Au) 40l
(ha) U al¥lalasiul ggdalus Ay o(lbfhajyr ) u al¥1 cleaiin
el latind il e 345 Slaludl Ly Cappeall Elales Jglia o 2458 Aganll Y na

[15] GIS 11 & 4kl (al Yy

424



Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

i 2t BIET
Fle llanch (f Watershed Defineation. (iModels |l Compute (Bdnchss  Layer View Bookmats Pugins  ShapefilEdtor Cometes GWLF-ETook  Hep
2 ~ » E] v
dbu® bl @ 5 & § & % % [ O 9
Pew Open Seve Print Selngs: Adé Remove Cew  Symbology Categones Query Propeties Table - Select Decsiect Messure Mdently Label Moves
A ¥ m— — — A " ik » + - ] v ol 3
b o el e GO0 pd TV N RTIELX BB V-4
Pan |1 1O} cotg o Presrocessng
Legend Sevatoninds  Base Sevaton Data (B Laper:
e Toshan| | Mews v |SekctalBMGi v &
ifmu V! Bum Bxstrg Srean Posine
M sabbasio L=
[ | electaSten oine Sefe =
fg_'ﬁ'f' 7 Use 2 Forusing Mask
T |8 seCumentVew Etents sk | St |
s Use Grd or Trapefle for Mask .
EHoaYy
55 || UseEestngImsmedateFies | an
Elest. iy ——— e
No Duta :
| Neswark Delneaion by Threshod Method
Previen Map sofcds an -+
| Use Exstng Intermedate Fles | Bn
Custons Dutiet/inket Defnton and Delnezion Completon
| Use 3 Custon Outess friets Layer
|select aPont Shapefe, then Seect o Dvam Cubetriets "2
[ Do utesiren | | seea | 0t
| SoepPreven  SapThreshid T a0
MNurber of processes | | Show TaDEM oubt

| e sems | Gee || Rod

0 WESB /UTM zone 3TN | X: 05685350 ; 3042647471 Mters Lt 35585 Lng: 35785 13655

5190 Ser Spanad Lyl Galga¥) ayaas (9) s

1580 s Byt Al Qlead) (10) g

425



Jae lan) (lals GIS Il zaliyy alasiinly 3l au Bjomy 8 Aukas D5 dphaial] gl jaliaay pSaill 4y

o IS Cappeatl) cDalea s (1) Jsaadl G [16] [17] el Export Coefficientd) as 3af ay
aabad) al¥) aladinl ues @llys TP&TN

AAsa oY) aladind ua didg TPETN (e S iyl cBlala agd (1)J 58

Use land EC Ib/ha.yr

TP TN
Urban 2 8
Agriculture 1 16
Crop land 1 16
Other agriculture 1 16
Forest 0.1 3
Mixed forest land 0.1 3
Shrub 0 0
Reservoirs 0.2 5
Bare exposed rock 0.2 5
Mixed rang land 0.2 2
Sandy area not beach 0.2 2
Orchards .groves 1 16

:AdBlial)y gilil)

S o ¢ agiuall gl SLul) Gagall caa TPETN (o J<0 IS (g giuadl Cighil) e san ilual
comsall dalioal Al 4N A i) gl Cgan 11

TP=28353 kg/yr y E
TP=0.4 kg/ha.yr |
:'// \‘— /"/ 3 ‘7..\\ I

TN=239127 kg/yr y > T \
TN=3.4 kg/ha.yr A N
N ¢

\‘.\/,/ ~3 J

asiaall gl caSlud) (gal Aygiad) Cislil) cifgan (11)Je

426



Tishreen University Journal. Eng. Sciences Series 2016 (3) 2311 (38) alaall dunsigh o slall @ (4 i dadls

PAEWN

oo llyg rgiall eil CSLA) (mgal (e Aadlil) Aysind] | ghossill Al gan Jalaa (12)JSEN (o

Aty Aysidl s il A gany 58D adlisall b paladdly e g 3all V) of Ll ¢ ol el

kg/yr & gasd TP
9000
8000
7000
6000
5000
4000
3000
2000
1000 A I
D A T T T T T T T T - T T T T - T T T T T T T T T - 1
e o H & O @ I T L )
mP Qg;-\"O\ \'ﬁié&d\\ﬁ Qd\z\.é@é;\go%& 59\.'6% @4@&’6&@&@@0"&@&0@%@‘@ *s\ié&(‘& C}@ Q’@OQ(QS\ \S}OQ Vséb
S & & & '\ SRS N S T 3 FF S S
G o o
Q’g}"b\)‘,Q\ %{(\e;é-\é.‘c\‘o@bq;(\ OO‘E»OQQ, %‘Q@ q;((\)o(}'o OQQ, q;(\ (e:"\, o‘Qéz?;;oc,zb é\:q;‘&\x{sl- d:t'o Q-éloé‘ooi&
> S 5 & & o & S I e &
F F O F & SR & v & SN Q® &
& 3 3 F&& N & e o R
Qo“‘_\,éo" O&b &b\i@b é\“‘z‘ ?530 ® o (\\“OQQ? &
.{@\"‘, © & (}0 (‘\b R QQ’
& on

2l clalsiind cua dlly pgiall il slud) Gagall e Lasldll ygiad) ) shugdl) Agan Jabada (12)Jsid)

Can llig asiall Jeil (L imgal) (o et Aygiadl (g il Algen Jalada (13)JSa0

%30

Usany HSY) paluall s Cilpmeny 53) de g 3all oaah¥) of bl (e el ¢ b1 claladin
%33 Ay A0S dggid) a5l

-

/yr AJ gas) I

8000K8;
70000
60000
50000
40000
30000 -
20000 -
10000 -

0 -

N

Clives |l

QOlives & Fruit trees
Urban Areas

Open Mak |
Reservoires

Open Forest
Open Maki & Fruit rees &.1

CQosed Maki

Closed Maki & Open shrubs
Rodk OQutoops

closed Forest

Closed forest& Fruit trees

Bare Sandy soils

dtrus plantation
Open Maki&Olives
Open Maki&Reck Outrops NN

citrus plantation&Feld crops

dirus plantzticn&Olives

Field crops & Fruit trees

Olives & Rock cutcrops

Cpen Forest & Fruit rees

Open Forest & Olives

Open Maki&QJosed Forest
Open Maki&Feld crops S

Open Maki&Fruit trees

Al il idin) cuun @iy jsiall il cSlud) (agal) e Aadl) dygiadl (uag il Asas kbia (13)J8al

427



Jae lan) (lals GIS Il zaliyy alasiinly 3l au Bjomy 8 Aukas D5 dphaial] gl jaliaay pSaill 4y

B8 B cslud) (agal) Gada TPETN (ha JS A8l (g ghad) Eiglil) ¥ gan cibun2—4
Az sall 5yl 8yead Al al@SU TPETN (e JSU gl il Ngen i (2) Jsand)
(14)Jsal,

8580 Syl Luial (algaSll TPETN (e 9 Ay 50l csan b (o (2) s

TN kg/ha.yr TNkglyr | TP kglhayr | TP Kglyr | subbasin
1.7998 14405.80 0.3902 312337 .
1.9193 6742.02 0.3848 1351.82 b
0.0174 45.48 0.0043 11.37
3.9866 3473.65 0.2492 217.10 d
1.8438 22207.76 0.4449 5358.45 e

4.92 8784.28 0.3075 54.68 f
1.7564 5708.14 0.4391 1427.03 g
61367.14 11543.83 g saxall

& Aial) Gl o3 e 5ysill pmy ) Abealgll LIS ) ghussil) A gan 585 Milly
Bl ) dealsl) siosdll san e SV Ay salow 53 58 € asall o Jaadlis 11543.8kg/yr
G sed (14) IS8 8 i € Gagal) Wl dpdia pably s Jralas (e Ble pasall ol alana
Agand Al W %50 oy wlle oo 3)le anall aliea ()58 @llyg 3N g A gan (g Apes Sl bl
f omsll of L 1aadlis 61367.138Kg/yr oo 4isall (alsa) (he sl sy ) Alealsl) IS0 (g sl
G5 desie ol & sl e b aml ) cldaain) Asesll ods e S8V Al aaley @3 5
LI Ll aaley UG 250 SAIC gl ety Ciluaes

428



Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

B s Baad Auiiad) (alsad) ¢ Aadlal) Ciglil) Y gan (14)Jsid

o el Gapall ol Alidially Akl jobiadl) (e Al Gaag il ) stusgdll Agan Gl &
~Cua — Uiy Galy Gluaall 02a 53dle Bl slie (& sl Alls Brmal) Jsa 2lS) Gilreaill Zalladl)
sl Gaddll Cayyeat cavny ([14]10940 lasen l@lSs 220 Jomy Jlly (paS—Aailyyal)
A40Mg/l Guns i e agiaile Hlaias 8MG/l Hsusd e aall Capall slie apsiaile lasas100 1/pr.day
15972.4 kg/yr  TP= 319348 kg/yr :awall sl (o 2addl) Gung siilly ) ghn gl Asan cepuss
TN=

JSall b daimge TPETN (e JSV kil Ly g il Cuslill jalae (e JS datlse 0585 Uil
(15)

g adll & glil) ).aumml...un_...... i i i 5
258 9ol G plil) alaa Aad s Aud

] :.sia.h Plaas

W Ay yila

75% e 80%

W Aglals w polas

(b) (a)

g Al () —shagill (@ )80 daw B cuSlaal) (gl Cpann aghill jalas Aadlesa Ay (15) gl

429



Jae e ¢lalis GIS Il zaliyy alasiinly 3l au Bjomy 8 Aukas D5 dphaial] gl jaliaay pSaill 4y

De) SL amsall e Aadlil) g iy gfon sl AQISH A il Al panl) Jane e A a5
o i JEL%50 A e ) Jpalaad) ol o el tanill Jane Gadds say llyy ysiall
oo %50 Auis de )3 Jaalaall ol ¢pe adlilly Be 3 oabY1 (e adldl) cpmg lly shosill A san

(ol Adee (& lills Alaall e )3 BaenY) A oSl 3k
Cuzmidi) A5l Glagylind) Guli a Pload J) Gyl e Lgunall Lygiadl ) ghnssill Agen Jana ol
%35 Aty Crcaddls) 28 dysid) g i) Agen Wl %14 Loy

: cilasilly claliiiay)

Al oy Clbmaally o5l del)y apad Cum D)) (embl (b CSWll Gasall bl plasa ¢

isiall el (SL ) dalis (e 30%

TP=0.4 TP= 28353kg/yr Lusuall jed Sl Gagall GaaTN &TP 1) dlgen Jaaa ®
TN=3.4 kg/ha.yr , kg/ha.yr , TN= 239127 kg/yr

TN=61367 kg/yr TP=11543 kg/yr sl (L) (msall TN &TP ) dlgen Jona

suall il Sl (gl (e Aealdll siugdl) A gen 3 OUt CrOP Alaal) Jualaal)l daalie 4o @
SLl gl el clalasind SV aaladl sas ASH ) shosill Asen 030%

Dasinall el Ll Gasall (e Zadlal g 5l Agas (& Osailly (53l ol Aadlusa G @
Sl (msall e oaahY) lalatiad b 5SY1 aaluall sag AN (g i) Algen (33%

175% TP 180% 3550 5y0md CSL) Gmsall Craca dulaiill e Cghill jaliae dedlce dusi
N

e Guladll el Jane paias v 14% eall CSL) (gl (e dadlil) ) ghos il A gan cuzadd)
35%  eill CSLl msall Gy il Al gen il gl i die s %50 Ay Le )3 ol Y]
Lasana (5580 1S5 5 mll CSL) (m gl fye dadlil] Cglill ¥ sand ngail] 4 Wl

Silaa gl

Adbad) ol cldatind cus et EC D) o s Ay

Agial)l Slulall DA e galinll a0 5ylee dalec oha) ¢

Agladlls dgesll gl CNVpen  Slat g)al 23l aladiu ¢

.TMDLS 4a gansall dalac Y1 Eglill c¥gan lus @

S asall e SRl e Gl jalas oSaill BMPS 3 Jlas 3 (58l @lasylis Gl *

saalmal)
1- MWANUZI, F. G; MUYODI, F.J; ABUODHA, I, 0.Z.; HECKY, R.E .Lake
VICTORIA Environment mamgement project (LVEMP). Water quality and ecosystem
status, 2005

430



Tishreen University Journal. Eng. Sciences Series 2016 (3) 221 (38) alaall dswxighl o slall @ (o i daala Aok

2-BADAR B; ROMSHOO:« A.S. Non Assessing the pollution load of Dal lake Using
Geospatial tools. The 12" world lake conference .2008, p 668-679.

3-NASER, A; BRUEN, M; JORDAN, PH; MOLES, R; KIELY, G; BYRNE, P. A
comparison of SWAT, HSPF and SHETRAN/GOPC for phosphorus export from three
catchments in Ireland. Water research 41 .2006, p 1056 — 1073.

4-KANG, M.S; PARK, S.W; LEE J.J; YOOK, H. Applying SWAT for TMDL
programs to a small watershed containing rice paddy fields. Agriculture water
management 79 .2009, p 654-665.

5-AZZELLINO, A; SALVETTI, R; VISMARA, R; BOHOMO, L .Combined use of
the EPA —QUALZE simulation model and factor analysis to assess source apportionment
of point and nonpoint loads to surface waters. Science of the total environment 371 .2006,
p 214-222.

6-SALVETTI, R; ACUTIS, M; AZZELLINO, A; CARPANI, M; GIUPPONI, C;
PARATI, P; VALE, M; VISMARA, R. Modelling the point and non-point nitrogen loads
to the venic lagoon(ltaly): the application of water quality models to the Deso-Zero.
Desalination 226 .2009, p 81-89.

7-LAM, Q.D; SCHMALZ, B.W; FOHRER, N. Applying Modelling point and diffuse
source pollution of nitrate in rural low land catchment using SWAT model. Agriculture
water management 97 .2010, p 317-325.

8-BULUT, E; AKSQY, A. Impact of fertilizer usage on phosphorus loads to Lake
Uluabat. Desalination 226 .2007, p 289-297.

9- STRAGER, M; FLETCHER, J; STRAGER, J; YUILL, C; ELI, R; PETTY, J;
LAMONT, S. Watershed analysis with GIS: The watershed characterization and modeling
system software application . Computers &Geosciences36 .2010, p 970-976.

10-FAVERETTO, A. Environment indicators in controlling river water Quality:
how to interpret the result of monitoring in Northen Italy with GIS. Geographical and
Historical science.1998.

11- GOODALL, J. Water Quality modeling in GIS. Center for Research in Water
Resources, the University of Texas at Austin.2003, p 471-512.

12-SIVERTUN, A; PRANGE, L. Non-point source critical area analysis in the
Gisselo watershed using GIS. Environmental Modelling &software 18 .2003, p 887—898.

13-HSIEH, C; YANG, W. Optimal nonpoint source pollution control strategies for a
reservoir watershed in Taiwan. Environmental Management 85 .2007, p 908-917.

L) Jsa J5Y) a8y Saisall= leblas (§idis (gpsaall Salaal) 5 olsall olas .ol cauna=14
Y 058420 20030 48D ¢lgalatinad salels oawall Coyeall sl dalled DUl

15-Environmental Protection Agency (EPA). PLOAD version.An Arcview GIS TOOI
To Calculate nonpoint sources of pollution in watershed and storm water project .user’s
manual.2001, p1-22.

16-HARPER¢< H.H. storm water chemistry and water quality. Environmental
Research & Design .1998, p 1-19.

17-NOVOTNY« Y; OLEM¢ H. Identification and Management of diffuse
pollutant.1997¢ p 1054.

431



