Journal of Watershed Engineering and Management sedul o pde g (cwdige Ay ol 4 i
Volume 10, Issue 1, 2018, Pages 71-80 A=Y Glrio AYAY O o)les ) - ol
DOI: 10.22092/ijwmse.2018.115723

S ol 9 (2 leondiof0 3ud Sleogas 1 (B 9w SV iy Tk ol )l
OB 3oy bl )0 (guimilid—olowdad M ity 169 )90 axllln (S5

\*salm.o S0

Al sl s iz pole amly oDl 31T olL2i1s g o el saeb qlie (owiigee 0| Lol 5

VWAONNVIY - 5 ndy b VWAO/ O A il s

oS

o iy 43S« Siddars 5 Si Gblie 1o bodw I ang oolitul 5l sl cuslio slool, 51 (S
g odls GmlBl, SB ralol (uejn) @l laojin 435 9 Ol 0SS Ged lgioe Of Abrwgar o Sl
slocl s Slgw, 51l pose ln lol hsy So @M GiZy ol 18 sazme eslatial 950 1) s Sliges,
Slys el 5 ST iy sys,b Jold ot sroslainl Sy a5 el M plai Slde ole 5l oo
50 6ol Olss el Bl o oyl SB zhw [0 )l 0gm;, g laglssul o ODlw 25y cwl ] olie
2 o GiF 4D 3 Shoe quyp & pOl Raghy S9h Ges )0 4z 5 gl o 4z ase S gl S
OFF Cawg b wleyuns Brd g (5yweglS VPO alold o gancin clo o3, oo i adhis
35 Pl 5, b s ] 5 el odal 55 Lagin B 3a o5 S Ly e (53, 5 oy oS
S sl S5 5l F 0 50 Sldd gwyp (Giogh ol 5l Bas sl ool x| LS VPO s j0 9 VWAL Lo
D i g a5l iagh ol j0 ol vals adlaie L o =l awlio g 00) v avye 0 (xhaw
L8 S Do S s gile Yo U jhe Gee | Bolal Ojgoas glopdised le 2 0 a5 ol colanll
Cawsd s g Cewd oo (Wl Cood s ;0 5 Ol idu ddlaio Ojglone jo dald ddlaie S0 (uioren
Vo s 4 pladl O 1oy do e 0 S Olyoss 65 05lal gl s sl (g5l0 paiged  Bolas & jsoa
s el 5 4525 39U SIS o B 5 ol e i a0l 5 4558 Lo aiite 53 8 8 S Ly
eldl Cugb ) cadows () do 0 (1 Kilhee O s do ey aS sl las Casgal t g5 5l eslail b b
s 55 Sl ol 45 458 il 3 i B sy 5 i (5 5l o5 S Clan i 5 T 0 S
S jo o e melS vals bl 4 Cand alawl 5 dule woye g PS/0)) Sl o sre woye SO
odd g fgezme 40 S Comdg 4 wad o lid Gaisw pl mls LS jebay (Pe/0)) cwl anils ws s
Soar 5 )8y Bl 0 S S8l Cumdg (b S 9 SB ralols Al Jeld Candg onl ol
ol Cagb ) ClllagSS

hamidmoslemi65@gmail.com :olslse Jgius ®



WAV ) oyled ) - ol

sl S e g owdige (SBBgR —sale 48 VY

s idn SISV V) o) Kea 4 Ghazavi
sanlive 03,5 ooy |, Ohls dilas oalb gl
(Gragile ==Ve) SB (xhw Gee )0 sis)S
PE<-/+1) 8l Sl g)lssme jsbar ) Hlaie
O doyd g SIS Sehs el b ey B cnl
el g renlS machas ( S S Solan g 09 ol pen
Solosiae Dolis wald 5 OV Ay adlate (o
3 e il YooY o oe jo Lol .(p<e /4 0) olo ylis
PH, Mg, ) S eloe o (gl oyl
i samlie (HCOS, CI, SO4
Sloogas p OMw isu Sl (YY) Babaei

2 iy lizse Slaez sul ojs> 0 S
RV VRCC V| O RV P | PR PR [ |
F o solodae Al aizmen g Sdow 5 )
2 obzed A iy SIS gwyp o
WS ols plis ST Sopd o S a)y S
s Gadidsh p i (p2alS SO iy
0 S o pduded yuals bl S mws LB
GalS o wals as e 4 Cond iy slaas e
Srod S92 o) w2)d Gl g B o)
Ol 5 Oormd il Ol Jliie o siie I ne
SE aberd sla Sy il 0929 5 S )
ipdel D Sl S o g el «5)9d Sl
lado e 1o Bl 5 T oole e cglis aizil,
‘01)15.09 5Vani) .)9.5.; )‘QQSLM ol d..o).c 9 u.“:m
(YY
2oohbad v Ay Pl eeyn 0
ol i 5o dmalie gl (S g kol
als 5 D i3y woye 50 J S 5 o
oeolS pH Gl Jg ol las 1) g yls pime glas
aoye ;S Sl Gl s gy 2o
EC JJuae jo .cuils valis @ cas Ow ooy
I T I
dald 4 Cod gyl gre s Jglils OMw
5l ool oty s Judow 4y axg b o saslie
3085 Al asies (6 kel slagygesl g S ol
oo Oldes lhzl jlam 5 8 0 S Cansg

doddlo

sl in, 8 Sidded 3 Sis bl o
210595 0 cenliial 1Sy 5l g 22l el 592
J‘)LAM J} q.JS Lbu)l.u.u )l Lg)lo)fcﬂd WA
Jdoas bl pl 0 ogboe olaels LTS
boolyer coin ol mle 5l asse oo e ke
ol el ‘o..\.ww‘b).» g.:] G"“‘b u;"’)i’l} pas
Soge S &S Ggba il glhy el
le.ibag.«...u u.».au))lsdd L| 9 GLQ C_‘a...q e Ls)‘dfcho).u
2 oMo e B o O S sl
B s Sl jelba § S Glaas,e Lo
5 bl wdg golwl «65,0laS anwg g el
o jlame (ilosl g &l 9 K> axwy
A anles 05933l

7y ailaie ) O 3y 22 25k sl
b B e sgynlm; el ey 0 &l
g o Ll WOV o jo og,0ube (g ko sl
Sleios )b gl (ngE Seog o ol s
\YOY oo )Q] ) QSJ @)5.»04) u)l.....u U’“"U
ezl @il g K Dlidod dusge abasse
Olrl 3 Jbodsl sy (oole 0ot 4 S 25y
2 OBRLS OMew isy Sladss oS! o
sbgb 5 S QB g Sl slase
P95 dhewst Blo Suile sl o)l Slides
a ol 5 (YY) e g Kamali) awl o 1> 4
9,955 sloas e 5l aws maw jo Slles (pl am
oo 1zl ilizes Glanl b s, cilizes bl
i Sldes 1L Bl o sl 1al Jls o
Sl (65t S Sleogaz 55)  Dlw
JORPUER NI

(Y+)+) Rahimzadeh 4 Zehtabian asUas LS
OLis SB py Glewsge s 23y DG gy 50
9 el do 0 prdi oS (o) (GY By aS ol
Qald 4 Cad Aoy ;0 i b Od> S
039 3 oy cdwle 2oy0 s piyded g RIS
SB il opaizan wdly LmalS o ol pgase
G oy 50 g (Fyed dnle dald (b Bes o
2,5 o et lawle Haed 4 O



YY/

ol g5 58 Sloogas 5l (B p O sy b Sl

ool e 23y S oy s
5 S oS lade wls ylas S Lol oldé yolie
pbtr b ! sla e Jsb s S S o
5 a2 (ols jaud Jlade .8l ol asye ¢/ YA
ol 9 OIFY 4 V/PR 5l )b ol 2l sl Sl ok
Ogaken 50 Cond Yo £/OY & YFO/AY 1 Jols LG
AW 00 g 1 cdl o3l g lo e gy
e gl 0 5y slaly o polie 5l (S polie
S phd polie a5 (5 5bay canl Sl pxe ws o
CandV i3y slaly Jsb 0 S oyl g I
=b c)ly 5l iy ply o U (gl cme jsboay
(Y10 «),5en 4 Sokooti Oskooei) ol

O izw SI31N(Y V) ), Ken § Mahdavi
Gos o 1, S ele p ey ooy dilai
Shoslainl b mls wis,S gwyp srwesle Ve
S Sy Sl a5 ols ylas cosgiwl tyges]
Lol Cusho, rizead 5 mnliy ¢ pinnd (35955 <]
5 oRlPl DM iRy aose o cdew 5 SB
ooy 2y 5 6ol pgate (g o oSl Colaa
bl rals

s SRy » e 5 SIS oy @l
polie a8 ol lad oliile S-lad s S
A wals § iy a0 S S S
IS ms pgw 51> 0) )l syl Sxe
dwlo Hlo gme malS g cdw g ) o Sxe iol58l
28ls & G o iy 4oy > (P<4/D)
Y+ V% Mohammadi 4 Nosrati) <ol
SBple Mo iy hie 5 Sote S
@lizee gblie ;o O jl solaiwl ploly ol
Locwl @l il ol (SeSa 5l JolS colis gyl
sbowdes DM 230 szl Olej Sl Sl @ 4z g
Gl )2l a5 Oy (Lhagh AS s (95 b
Shess 5l (Fp o Dl iy SIS ragh
2 Dl Wy lado,e 0 alerd 5 (So
Sham (Bep bl o @By gaiia plol

o odalive Olyss (g ylo gime pas Jdods (Ol
3158 Dl (S (5ol Lol cloJole oy
2 G0 D i N0 Ol s obxy
s Padyab) culs S gpsdel> il
FARA LR CONS

slaShy » e 2y S5l (ow)n @l
ot Pl as ol las Bl sl ddlaie o S
Gl 3 w3l (Il oole aops Dl
sl Sl S S aS colas g anal
(YWY o) Kan g Dahmardeh) ol oo o sixe

Sl Slgpes Dl i3y 0 Liegh s
Slge doys (lu,S (e o SO Sl Colas als
(Jl dlge Gl g anal 5 & waigh s
S sl lotigas ST o Shiy S 5 e el
3 el Gl dre do 0 iy e o Dl ol
b jho Gos )o (o8 baiged 25T 0 S il 550
el a8 ol il ol S e, 5 il Y
5 gy ol 45 oas S sl 5 il o
s Borabadi) coul b gss doye 2 zhw
YY) Ko

Ao Sl ol O i 1 ey 0
L oyp @l S olend 5 (S5 (ol
s i3y wls GLas SPSS 58l 5 (5SSl (ype;]
Sy 5 I o5 el ied Sl el
038 Jobs cod )b fizmen g SIS 05950
o ol diged b anglie 10 as 0 S mhauw o
(Y o) Kan g Kamali Maskooni) el
Colad oy g o doys aS b plad WD
s Jloim! gl s S glsl aoys 5 (S Sl
Py o JiFy 4 Cod ol ddlaie (o ao)0
(Y +\¥ Bakhshi) ¢l

S ity slaogn w36 (Y- 0) Fazelpour
aw i L S aberd 5 (b Clogas
2 dBgn aw g O iy aoye 0 50 Sy
dlie Boe (25l (6)l0 paiges 5 vald slads e
O iy dvye jo aS ol plis mls o8
ghe 2 Gl St Sla g 3L e
Sl plis ds e iy 9 S Jles!



WWAY ) ojled ) e al>

7l Capda g oudige ook - el 0 VY

heds ol wgdse sbml Gl 5 5l Jad )0
g 5 oS slatg) Gm (elibimey oW
5 o) SaSE wll slls 5 ol 5 ol e
Ll 0,8 S

ALB 55, b edgame il ik (09
aibio 4 and gldhio g 0b sl (S Sey
S5 5 el Ll )8 e iy
Al bl sals flaed conl glie wbosSs
Lol 25 b a5 gy e

Sleogas awlie jslatea 15,00 paiged Joro -
JHe S5l 6o pdiged cwald oy b as e S
9 ey g (A adhaie) a8F few bl
pll BB g 0gy ooid iy o]y e a5 ds e
Al bl (aall dalaie) 09 (gl Olles 4isS 2
Jolt o> o 58 Slpss Gl Wy, o) n sl
4 pow 9 95 oJsl S1a)lg5 Do (57 (sla
S pdiges sladoe Glyedr WNabico (65 Jom
bl sl wals adhie 1 (g s paiged asal Sl
b Sldime) 9 S o 5l il sl oS
Yo e bl s bl winsls sy dihie
aslhie gawylpz 0 i call dadhis S aiged
W85 D90 phite ( SuiSTn b O i3 )

I3 byl o)se Q—‘ ol 51l Ve clds

=

5

g, g olge
o bolewts sul 055> 1 gy Oyg0 ddlaio
&l G em bl (Fyd cgir o LSe £O-
s 25 Sladllas 05game Comlge ol o0
alold [0 g ool Spb oe 5 obewas
u-u-’?U alols .ol 00l 8‘5 UT LS)*“}LS \-.
YA Jlo 53 5 ,lSe VPO arbas ;5 obwi S¥bns
‘6);%“1 O,lls c‘sé‘)?u" an Jells a8 ouls |,
Sy JUS g iy sleas,e oleyol JUIS
2 B 9o Dlw i5y aoye cod hugie ol
] Slgw; 59y p 8 LA doye el do o
g Cdbod,o aSdl by cud 3l 655,518 0,90
LSMJLWLJ'M) slaile il a8 8 18 ssye S
SAAS 5 mlx Ohes DS 5 et ade>
aldlo (Sl dawgte W)ls 1) 558 (i
bugie g e e YFA/Q (VAT B AYAY) aby>
oM ol ol Slo ax 0 YV 4Vl sleo
b dw B g3 Yoome g 5,5, slogh)b 1,0 dilate

ST'00E
'

ST'200"E
L

57'400°E S3°00'E
L

27°200"N

27°00°N

26°40°0"N

[ % 4 £l 45
= — s

Scale : 1:670,000

o it (3 s g

27°20°0"N

27°0'0"N

£
T
i
26°40°0"N

T
ST'00°E

T
67°200"E

= v
5T'400'E 5300'E

ddlate ;0 OVl LSy Counbge -) JS



W

o o958 Sleogas 5l (S p p e S5y 25k Sl

Sl pdiges bl 5 el gbeSuly laca
CSdly e (g, o adly ahd aw ol okl
GPS olfiws L a5 g o pdigad Jomo lsicas
(V JS5) €85 O g0 (6,00 pdiged dinds Lastie

"\t,,_:_‘h J_,:F_,be'iwlf
|
IR

N : | | R

<

%

Cooglc

w‘éﬁ GLQA.”N as L‘>QT )‘ :‘5)|é).3435.05 ‘_’09) -
Ohy aoye alide L sla Sy Sk Wb et
9 P9 st‘ 6Lh)|54 uL?:S..:‘ )‘ o JA el U)L«.m
o )lgd gonaSids 5l oolaul b ool (6,05 Jos pou
slp SN Silea Wl b paigel 4 Ol
)195 S5 ul-“&” LngJm )| S ] Lg)‘é).gi;j.a.;
aoe bl l e So g g Il Sl
de ooges QLSy ot il S5l
do,e S ol byoas b o baiges clls
Sl pdiges 4 el ol D i
ol b (gainaSis by ds oo ascie slo Joe
O S (ol 380 Cosdse (el 12 GPS
ol (aalad) Coond s & Jly s s o sla
P S fe Ve g askad a (Sye 0D S
ey alolh (o oleas ol Ol g
5 hreS Slag ) (kB e pe) ey
Jdoas ol plcanl oz 090 5 S slaars,
oz 3l gl Julse cdlBs pas g (550 Lal i
2 S el flug 005 b5 bn S By,
Jebts aSs aw (plpl 0e isu ad ULl
ool slohd aS oo JSis o 0 0 IS



WAV ) oyled ) - ol

sl Su e g (oiiten (g —(oole @85 IVF

2oy oP) wdz LB ,aus (OC) JT 0p)S aoyo
S K) odx BB ely 9 N) 5 o
P9y b amle 5 S iy polie 0B (6 S o3l
Ll U5 s B aaad gliee s yteg e
3heslenl b (S6 sl colos i pH 5l sslaal
B i S Sy e, b JT eole (ieEC
b e SL el 5 03958 (Ondsl (B9) @i
9 gt pold oliws &b 5l g it sla Jolowe
e dlin (sl 505 (6T 03Il (5 g S
) s iy ddbhie olead 5 (S8
035l xS Sl 0 (G ke slaacye
2 oolawl SPSS dle s o wsbjly LT
Jdle s yo t-Student o3l S L vals das,e

2 ydy &30 SPSS

2 SE @l gla ol 5l Jol mls
g wald ddhie g OMw idw do e sladigas
avlic bl 5 lel Judos 5 4y @l
ouds &IV Jgaz ot oeil (g 5l LSl

]
5 ks iy it S (K 5 g
Sy el 1 1(SP) S5 gLl cugh, -
GlBl ggazme jo S gldl Cogh; jlade Ml
g ol ashie o glail Cugb, Jlade Lol aiils
5O Cidgaiwh 5 yge;l 5l eslatnl b iu slads e
355 5l 1y sy S maw jo (gl gae ST S
G0aS il 5l Sl e ol a8 ool ol
Uil (S cugb, il b ocwl S O
3 b o S sles cmizan 5 LS b
aSepl a4 ol aeles 5 jolee g 85 anles
abyl, Sk cdb L SBoglaal cosb, aoye
g diloy; Sld iolidl 4 azgr b i o )ls (g lo cixe
Cogby asyo e Lioli8l @locdi o ol als
O alie e hiay bl S el
o w0 (Y F) o, Sen g Javadi 1) glasos

oliwgs s 25y do e 5l (5,10 paised bl Y JSC&

Gy ke g5 5l Sy e 50 16,10 paiged bLE -
Yo U jao Bos jl diged Ve ol wall o
D Sy S ghe (g yie gl
Jlo)l ewbas s Byl a4 S sladiges
oolawl b 3 (6,0 pdiges Jome j0 S Gas ainds
O ygody b (6,10 pdiges bl ol ol 7 yue il )
dihie S 5l (5,0 pdigad 15,10 paiges oy —
WA Jlo ole s jo dals g O oy

A plox]
9 @ 9y 9 SB el sl asls -
dle doyo (S cdl b Slogas i Judxd
sl 9 OP) S sldl aops oy 5 Sdew
3 omzen g (EC) SO uSd colae (pH)
Ol ol 2lié dlge s S (5ol sl S



Yv/

ol g5 58 Sloogas 5l (B p O sy b Sl

Yo U oo Gos jo gLl Cogb, doyo a5 Wi,
A AV B bgae jsba Jgl le e gl
ol lad ol

Ole ol doye & Cad iy doye (0 Qo)
(YY) ol)Kan 4 Eisazadeh «yooren .losges
Azl U”‘ O w..\.l.‘ u}L.M.: u,....‘;u oli.....u‘ 59

t oee;l 5l eoliiwl b sals § CMw iy dilaie S slaosls (1Sl awsliv 5l Jol> zls - Jous

; aibie (ke
e YA VOIVAS™® -1V VY. Y. (2oy3) JT op)S
NARR YA VAEYYTE “lf AN \E (ppm) Js &5
NARR YA aprs™e YYA/A YoVA \E (PPM) pomsliy
ofees YA VEIAEAT /0 VO/TY Y. (PpmM) i
e YA - Ayrar® INTARN YEITO Y. (doy3) (o
feee YA #a9** ooy AIg Y. (20)3) )
feee YA VIYon™ ARYAVN VF/A0 Y. (30,8) s
fees YA Vorrtt - 100 VY v é*”'ﬂj“"m
@Sm™)
AN YA — VYA IV vioY Y. PRV
ofees YA AAVARE YV - YEIVE Y- SE el o

(d2,0)

s iy alilate )0 4iloyy; olge ()05 g &
saly adhie L ol Segine ialiel el olewas
aibhio g0 Cdiw woy Sl aslie Jlude o
VE/A0 5l jasey ddlaie Cdew duoj0 a5 a0 0 lis
aml 00wy dalls ddlaie (5 By VVA 4 asy
o3l og o pee 3l S de Sl anslis

G VSR NV SRR Gt PV o
)b u)'{......: U’“"D 6L£bo)jf Ys.o.v.a Z‘:’.o::} M)é -
sl Glessm (o5 )0 Wly slaasil by s
oy Jolss ailocissys cdl hils a4 09l o |,
5o adhie adsl S ol il oo 6 i anle
SIS 555 ol o iy (sl 00 4385 L
ol b o Ll il ovg slaslocas o zéb

Goyd Sy g gy gl 50 50 ctne g e pd s 54 P 5T NS

2y BB IS cgm) 4 g by doyd -
Wl oddline O sy dsye (o aS awloy, olge
Yo U jao Bos ;0 (w, duoy0 Oglay Uasl gillas
dibio & Cod iy dibie 0SB (ke il
oy 22y Sl 45 (5 b w03g o g el
adbhie ;0 doyo AP A OOY 5l sals ik o
Ao, Sk dunlie Ll ooy O ioy
ooy deyd Gl a5 aes e s adhaie 93 ()
S e jo aell dibhile 4 ol 2y ddhie
e ol alie cwl Jbgse aoy
oBes 4 Ghazavi «(Y-\¥) Aghaeiafshar
Cawdds (Y+VY) LSKen o Vaezi 5 (V+)-)

oo g
oxd LSas dilo g ) olge dlox 5l ediow wuoy0 —
Sl a5 oM I Jols Dl 3lae b



WAV ) oyled ) - ol

sl S e g owdige (SBBgR —sale 48 VA

s lis b ee;] S b olewid Cw isu
dilie 5 VIOY 5 SL pH il s come jé
ool Jds oo sals ailaie o VIVe & Lisy
Glosl 5o Dl (sl 5 cusb, GlBl Gl
il ke Casls s ity doye il
aS Lol 5l el can sgas adlas 5,90 S
5 hié yolie i cull 5 conts ( Plosl i3
SE ol A el agal Ol s 1 S
LS Sojslsm 5 olend 43 50 glodes Jole
s idu dd,e 0 5l S anawl jlade .ol
Glp sl Gr e Hlde (nl il cda S50
AT iz Coll g el 1y el lals i
el osllas wm s anagl ol e e Solie
g Vaezi oligss jo sy glbas,e o pH uals
Whyzed e iy doye ;0 (T0V) S
O s oS! jo (YY) oK o Padyab
e 23w 0 (Y1) Aghaei Afshar . LS
Ghazavi adlas o .0l (5,155 50 (golin s
T A i3 dope 0 (V)0) ol ea
st (5,155 s siee S PH &l yess oo 6,0l

Gl Dglaie rpgh (ol domai b S ol
@laE dlge 9 SB gralols by Shy
Sl ao,s g T eyS oy Sile dunlie 1 ol
slatiges iz B wonliy 5 iz b6 jiud S
s G2y 0 wall g Sy adhile jled g0
kol yolie o cxe ili8l saimslis olewas
Ao Goe 99 50 s i3y il o ST olge 5 S
cle oy aoys K sl b gyetle Yo L
5 T Slse 53t & Slsise 1y Ml 025 Sl
o T 6 S aiigs 5 oVl o3l) ol S
Jedsty Sl Ghaliil s s DDl iy 4oyt
g e iy dibie 0 (alS by Gl
A5 lep e 1) pely g aud il
3 Cedls gblie cplay o) sl g caso¥l o
9 yed JS Uhers Spacn yaie dw hagh
sloasls plsiea J S 5 i B el
GReon (rl s WAL ey p S ilel>
Dl Ay adlaie )3 peally g i (Dl polie

o, A maw ;o (ghlo g iali8l sald 4y cons

SIS gy 5 bl lags S Joms 059y Sla|
ol 4 e ailag; Slge sl ol Sl Jal>
S el Yo U jao Y 0 avk oy
99 dulo Qo ,0 4y bgs e slaools Jlow 5l o Ll
Seals o] o oS sad asive aslllas 0,40 les
& Comd Dl iy dabhie S o b awpe
ol IS pae o )0 S e jo wall

(Y F) o, ¢ Kamali Maskooni lalae
g (Y-\Y) Babaei «(Y-)-) )5 4 Ghazavi
ales Lo, 50 (Y+)#) Mohammadi 5 Nosrati
8l Dl 990 5 Giegh (nl 3l Jels mls
S35l S a5 el Ol iy Sl s S
Slae ds o juals g (L)) Sk diloy, olee asyo
Ll () S o yo

o sy ailio S (o boods Sluogas
sl g

oSl colas I(EC) S S sl colan —
Oy Aoy (0 aS e edes) (owo ¢[00 sall
OBl e g i) (oo VY g 4 s
bl jo b S oSl cylin &l pss ol azily
wihio ;o Ll 4 g L Dl iy
o0l Jo 2l g s oS (S sla S
3 il 5 Lrtal 5o ool Sglie ] alwsgay
s B,k 5l a5 ol >l ol Jdoa, S

el 00l oo 4o o 4y
OBy 0 dg> Gudsd o (YY) L Ken 4 Vaezi
Lotfollahzadeh . yores 5 L,208 O
wzil s el e Do i3y oSl 3 (Y- +Y)
@ Dl 5y gble )0 5)eh jlade Sl &S
Aoy Sy b o bl bl aels adlaie
D)l SlyFpp Gioghy (nl azii b aS Coul o g
o)Sen o Borabadi alwgas a5 _iwgh ,o Ll
Mahdavi g g5 oM iz dalaie ,o (Y1)
dihie Dlew 3w e (V)8 oLKes
Solae als Silo (285 &g (slyy oo
el Sglite g ol @l b aS codl S il
Oels dumlia g el g 4525 1(PH) adg ol -
ao,e ;o adllas 0,00 Hled 90 0 S slrosls



va/

ol g5 58 Sloogas 5l (B p O sy b Sl

b Slles Gl S s S sla S
o iy ddhaie )3 Wlos)S i 6l S
ELsl doyd o panliy 9 pand w3l (JI ol
il sy Sy el 3 S iSIl Culas 5 S
ashio jo auagwl g 0 jlade g il gyl s
Solosie el doys SG e 50 O 25y
G IPURAN
S il 25 oyl ol 5 00d oy a3
i 4 S Sl i ol o] o
(e g oad adlate ;> S Cosb) il sl
s S sl Ll coms oy Uil
ol Jlisay 5 S ga Jols Gl o o
oIl 4 ag bl (o o ) sadel B
9 4Bl S S 8L 45 28 A g )
Gl el Bl Sgegy S 2l awgie jsboa
Srlols o SE ey 5 il (o) polie
wiliie LS ids o5 ead el 45 oad S
P9 Cuy gl
@l Slles shypik b oojsn 2l 2
SaeVsb ln 33 SINS g Lix g el
S ool Wlgioe Sllee dsSnl 05d o0 Aoy
roio sl )l g ilols Ll 5l (295 ity
odgaze S (gpidol> (0 Y kg wdl el
S M i3y Slilas plnil 6l Sl )50
ey e (LS50 5 OllS Wby o lEl sl
aalol jo aS g co Slpain 09l oolel b oo
Foe Bolse plo p O iy JI 0l G
S il gleel o o 5 SB g dudeis asile

09N ()

oKl ;o (V1Y) ), 4 Padyab .ol ails
S Bdemy amt ol 4 phleas e a3y
SE kol gl n 6l e iy
Mohammadi o Nosrati « yizes ool arilas
Cd 5 At olad cis Wdlew idu 4o (Y219)
wald g Gioy 4ose 50 el Ghud eade polie
Ol asmi b as oo P<-/40) 5)lo gre IS
owgy &5 gy 0 Sl Sglite Ghaghy
sy dahie o (VVF) ), Ke» 4 Dahmardeh
s Kamali Maskoonl 4 licw jsele Odlw
9 2 Sl ol Ol oy 5o (V) o) Sea
D G o (Y1) ol,Kee 3 Mahdavi
D3l Dl sS85 D0 el g GlBleas; adlate
o) @Lg L as cl ooy )losm ML_’ 9 yhud
ol QLS g3

rolie nigihe 5 Giitere I pate aw ()
Ol olS wdn o &S ae oldé Brasy
yole ol (il cel OMew ise adgly cwlal
SB spilols dgs com 5 03 b dilaie o
(3l pudal Bpae g yolie e ol Lol sal
Ol Glisly 5o Cate pd Ko el 5 RS
oIl sz e wedss Cgmine S (sl
OYgame (S p CulS Sl See (SO S Colas
S5l dguzma | ol

Gy g (pl 5l el mls el

el ooy g0l e BT (Il olawis Dl
9 Sopd ely el g SB (galal> il
15 S gla S dvlio ol ou S lans
5| san a4 ol olis wals 5 bl (isy ailats

oolawl 8,90 2ubeo

1. Aghaei Afshar, M. 2014. Investigating the effect of flood spreading on some physical and chemical
soil properties of Hashtbandi-Hormozgan Province. MSc Thesis, Islamic Azad University, Sirjan, 87

pages (in Persian).

2. Babaei, M. 2012. Effects of floodwater spreading on soil physicochemical properties catchment areas
JamAb Muchenan. MSc Thesis, College of Agriculture and Natural Resources, Sari University of
Agricultural Sciences and Natural Resources, 80 pages (in Persian).

3. Borabadi, H., Gh. Zehtabian, A. Touyli, A. Dadrasi Sabzevar and H. Khosravi. 2013. The effect of
water spreading on soil physical and chemical changes, case study: water spreading station Barabad
city of Sabzevar. Engineering Journal Desert Ecosystem, 1(1392): 37-46 (in Persian).



VWAV ) o led )+ al> ol e 5 i g — gele 41t A-

4. Bakhshi, M. 2014. Effects of floodwater spreading on soil physical and chemical properties, case
study: Senjeh Bashe Mahalat area. MSc Thesis, Faculty of Agriculture, University Marvdasht, 104
pages (in Persian).

5. Eisazadeh, L., R. Sokouti and P. Ebrahim. 2012. Impacts of floodwater spreading in some chemical
soil properties. International Journal of Agronomy and Plant Production, 3(S): 771-774.

6. Fazelpour, M.R. 2015. Assessment the impact of floodwater spreading projects on soil characteristics,
vegetation and fed aquifer in the arid and semi-arid, case study: Yazd. PhD Thesis, Faculty of
Agriculture and Natural Resources, University of Yazd, 265 pages (in Persian).

7. Dahmardeh Ghaleno, M.R., M. Saberi and K. Lalozaei. 2013. Studying the effects of flood water
spreading on changes of topsoil and vegetation, case study: Hamun region of Sistan, Iran.
International Journal of Agriculture and Crop Sciences, 5(7): 712-777.

8. Ghazavi, R., V. Abbasali and S. Eslamian. 2010. Impact of flood spreading on infiltration rate and soil
properties in an arid environment. Water Resources Management, 24:2781-2793.

9. Javadi, M., M. Baghery, M. Vafakhah and GH. Shaban Ali. 2014. Effect of flood spreading on
physical soil properties, a case study: Delijan flood spreading. Journal of Watershed Management
Research, 5(9): 119-129 (in Persian).

10. Kamali, K., A.R. Eslami, N. Jalali, A. Mostafaei, S.M.S. Jalalediny, N. Ghiasi and E. Seyedi. 2013.
Principals of floodwater spreading on aquifers. Soil Conservation and Watershed Management
Research Institute Publication, 236 pages (in Persian).

11. Kamali Maskooni, E., E. Amiri and M.A. Hakimzadeh Ardakani. 2014. Effects of floodwater
spreading on physical and chemical properties of soil, case study: Aab Barik, Bam, Iran. Indian
Journal of Fundamental and Applied Life Sciences, 4(S4): 2936-2939.

12. Lotfollahzadeh, D., Z. Mehrjerdi and K. Kamali. 2007. Investigation the effects of floodwater
spreading on some soil properties at Sarchahan station, Hormozgan Province. Journal Pajouhesh and
Sazandegi, 76: 82-87, (in Persian).

13. Mahdavi, S.Kh., A. Azaryan, M.R. Javadi and J. Mahmoudi. 2016. Effects of flood spreading on some
physic-chemical properties and soil fertility, case study: Band-E Alikhan area, Varamin. Journal of
Rangeland, 10(5): 68-81 (in Persian).

14. Nosrati, K. and Z. Mohammadi. 2016. Effects of floodwater spreading on soil properties and
morphometric alluvial Zahab plain of Kermanshah. Journal of Earth Science Researches, 7(27): 82-
65.

15. Padyab, M., S. Feiznia and A. Shafei. 2013. Assessment of the effects of floodwater spreading on soil
fertility, case study: Gachsaran floodwater spreading station. Iranian Journal of Range and Desert
Research, 20(1): 161-171 (in Persian).

16. Sokooti Oskooei, R., M.H. Mahdian, and S. Razzagi. 2015. Feasibility of recovering soil nutrients
through flood water spreading. ECOPERSIA, 3(3): 1089-1097.

17.Vaezi, A.R., A. Hossain Shahi and P. Abdinejad. 2012. Physical and chemical properties of soil under
the effect of floodwater spreading in Zanjan station. Journal of Science and Technology of
Agriculture and Natural Resources, Water and Soil Sciences, 16(62): 149-161 (in Persian).

18. Zehtabian, Gh. and Gh. Rahimzadeh. 2010. Evaluating the effect of floodwater spreading on soil
permeability, case study: Mousian Ilam Province. Journal of Natural Geography, 3(9): 15-22 (in
Persian).



6 / Watershed Engineering and Management Volume 10, Issue 1, 2018
DOI: 10.22092/ijwmse.2018.115723

Impact assessment of flood spreading project on some physico-
chemical properties and soil fertility, case study: Tigh Syah-
Hashtbandi floodwater spreading in the Hormozgan Province

Hamid Moslemi™
MSc, Islamic Azad University, Science and Research Sirjan, Iran

Received: 29 July 2016 Accepted: 08 February 2017

Abstract

The flood water spreading is one of the suitable ways for the control and efficient use of
flood water in arid and semiarid regions. By this way, the flood sediments are reused
and soil fertility increased. The floodwater spreading is an suitable way to exploit
deposits of nutrient-rich water that have some important uses include more fertile soil
with nutrients supply. Floodwater spreading in the aquifer and sedimentation in surface
soil cause large changes in soil characteristics on the surface and at the depth. This
research is about Tigh Syah, Hashtbandi floodwater spreading network located in the
165 km in the South-east of Bandar Abbas on a shallow alluvial apron. In this plain,
floodwater spreading plan began in 2005 with an area of 165 hectares. The purpose of
this research was to study the changes in some features of the topsoil affected by
floodwater and to compare its results with the control area. In this study three
floodwater spreading network were implemented and in any network soil was sampled
from 0-30 cm top soil and from three sections of upstream, middle and downstream of a
control area. The study area was located in Tigh Syah in Hashtbandi, Hormozgan
Province. For measuring changes on soil properties, 20 samples were selected from
inside and outside of the station. The results were analyzed in a completely randomized
design. Results of t test, showed that the average percentage of clay, silt, soil saturation
moisture, organic carbon and electrical conductivity, total N, phosphorus and potassium
were increased at the level of %1 (P< 0.01). Results also indicated that electrical
conductivity and sand and pH were decreased (P< 0.01) in flood spreading area
compared to control site. The results of this research indicates that in general, soil
condition improves by floodwater spreading as a positive operation.

Key words: Control area, Floodwater spreading, topsoil, Hashtbandi plain, Hormozgan
province, Soil properties
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