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Fig 1. Geographic location of Mazayjan watershed

VEe v )2 -0 ol — a3 35b Jlw

$0

s baS cd ol il djjl)'\u_iié.l;)/\{] il [Y]
4 20bky 5wl alS w5 se 5 (55u5lS S ety O
S @SSl il b Ol o Susba s ST 0T Jlis
3y Sisdas 5 Sl bl 53 Sl0LL gAds Jelse
S Sl IS A3 48 B 5 Wl e (g iSTT b s Y]
0 S o B s ST Gl g e s Jels | ddle
DO Asl o Ao ys A BYY oy liSa Vo B YA £ slaus

D] OLKer 5 s n0lede w3 sy sla tasy b
2 baST sk (228 S Jelss o 5 a4 ol
Jolse oS ity o pl a5 A3 303 sl Oliad LS 5]
s 5 e S sl Sl gLl goslas (S Sl culas
aiaie pl 3 LUK b 5 28 5 1) B o e o S
Jolss e 4 Cans Y] 0L 5 Slelg b lel o W)
oS 053 sl el 53 IS Ghled Jb A, S
oSl Jsb (258 5 S Jelss a5ty o 50l o108
Syt 5 LT Job 2 a8 o G S5 a3 Sl
oslizl ST (53058550 5 S bt = So5d (IS
Gablols (STl sV sl (g0 9 Coluns 515 QLIS ™
(oo oo s 5 ASVL ) Gl (o5 50 B ASTL
505 ety e SOT S5k ) 2 S3e Julse cn S
LadisST Jsb ) S50 else cmnd n s 53 AT OLISs
Dbl B35 53 @Bl gt Ol ,gd 3 OF (228 it s
o LSl Jib 5 58 sl 0L 0lay) sl 5 03 S plutsl o34
wals (Slmsl Olzpe 5 o s udon i Cd ST J s
Loy (Sl Chb chw)'\ b Al ez 5208 5 ey
PR LT CM.NL:J;?'JLSU'? ShiS Mﬂj&hT
M sla 3 Bl eSSl (555 i 53 [M] O
Sl sre ssbas LUK (e 45 (L s D pl e
2 D] 0L 5 T SSIL ol ites galaily Lol b L
a0 LT U s ST b 3 Camdy s 4 s
adae ol 53 GGl Al b osbul Lol Jle OLa) sl
Saptanw (w2l (555l Glacdled (0 Odas s 1)
slaesle 5 cxtle 5 (Gluosls 5 bl 5 Cans 28
5 F0smes W] 0L 5 e sl o el Jpol 2
s Dlides 53 3 (Y] OLes 5 iy 5 D] O
ol s LW 5 2l Gl s S A S s
ST il 3 Ol G153l ol (53,588 Glages & 5 50
">'>J§L5°

ﬁb}d})@l&‘&dﬁ&cwo})bq. sans gl b

1.Li

2. Nawankwo
3. Abia

4. Poesen

5. Valentin

Ol 135l (omwsiaes 9 @ole



SN e (LAST) La el s lhkul slaw ol
A 3sse sl el
Gl L T0LS S Jsep 5l dbdised Jsol 5 s (pond
ssbed ST £ LGl Jloe 3L L s eslizad (s Ve
Ol oy Sl S3 ogu/.xm e 3 s ,Seslul
D9 &JL&S SolS Q)fpdu “N BLl LAJ&T
2
zZ pq
d2
1] z?
1+ dz;q -1

n= ")

oo sbae glat dos Z sl Sl M dge bl s
23 She miP Ao P sl sldas N (Jgd G Olebl
iy d ol adllas 5) 50 Cdo WL S Ghos i cansl>

b e slas Izl 235 b Ol

sl s SLatE sag
osls 13 L L) GIS )\).'e\pj o3 NYoree ulde b sl
.byjaIRs LS\AJ‘jALAﬁ}L,aJ&AS‘U}([\/\]j [Y']LSL"AJ:‘A}}:’.
Codls 5 A plel Google Earth  Sledbl oL ¥+ 0 A L o
by dalps Oy gl el 3 Lpdm by e gl
4 45 GPS

Ll gabul sl gl yb (g 80510

Sl e L s (o) ) a s gaxla 5l ol sla el L
23 wdd S eIl gslal sl el )l s S Sl s s
3 AT Gas 5 ol G W e ST sk oS
il o Stlons 35 USOT n e SIITY] g 20 Ve Jeol 3
5 hie 53 om Jsb s sl 53 8 bge Oy Sl S
SACIALY INVIRGHVERTRT S V1 E §yors

PR A W IR RPN 23 RY|

A Sl s s 0 Bl sl el s skue
(&l ("3‘“;5) S bl el Sle cil 5l e S
Lo & LB ol d s 53 VWA Jle 53 GPS oKaus Law s
s A S o B 5N Jpol ole, by s e GIS
= (IS8 5 naS sl Sl g s Rk ]|
Cramen LYY Y Y 0] s S sl Of cobee slia
DEM 55, 53 31 Al o el 5 o o (55803100 ) shavos,
oalinal b Glioe (S o3Il s [Va] ol mo o b Jshor (g4 L
A ¢l>y‘l —— 3

1. Cochran

VEe o loa -0 ojleud o3l Jlw

i1

ate (2151 628 5 lidipe (S Dl guat

s ihemrd s ) S W oo S il
SLSL (o3, )5 5.l sl Ldes Sl Gl des S
o33 S nl o)l pwlidiges 5l 5,8 o 3 50
woars bl palead (ol Bl s a5 SIS
2L o Gl Ol e UKl bl () 6 208 Cunss
TR JORINER PG

GRS B

Ll (Gl Znd 5s

Jho s Sle gandlae sl LSS A ﬂzj slaeis 3,0
J’aljfﬁ}: G4t Slesliiwl b e 5 5025 GPS (galow 540 N YA
GaT 5ol 550 dRS (glojlyale glas L gudas 5 VYo es
Solm Sed sl v Far ¥ KA S s § 5 asile Lok
s e Ol (ot G LSS L el an 1) Ol 55|

0 2100 e = o
H ]
7 3
4 T Y 3 — H
i Se iy —
s N,
gir, i ‘-\\ \
A = N w8
i i % ~ | H
i ~ ey ~ % H
) v X, ~
| S

" S A 8 et
i w 7 £

Legend A :

Gully ; / \

Create area — / \

Expansion aren 3 By / / H
g1 Steam g S /

J SN
2sdoen e reom xton 2atom

OF LASST 5 Olmlse jul 059 —Y K&
Fig 2. Mazayjan watershed and its gullies

Olmlze sl o5pm 53 ST Sl b 51 aled - ¥ JSS
Fig 3. A view of gully erosion in Mazayjan watershed

Ol Syl (owiigs 9 ple



St sk (glad s o 5l eslial b LT s
e slaey S

b jaskld gy sduarb Sy S gl s
O ol Laesls 1 Glodomy 48 game 53 LSS LSL‘\;}J L
5 s 5 GloS w1y baesls oS ol pl gduazes ol
slasl o Slssen ax s a5 das I3 e gladd g U
OSLSS lantipr slasl o Glien 53 5 68wt S
s bl elal o aden GusSl gdanes ASL Cans
LY Y] s 8 s sladr s (i) 4 cabgs e

Jolows 51 eslinal b o Ken (slaos B eeni 3 S50 Jalgs e
Tl

sl slas ;8 Lo it dim (olel Jasy S le Jdos
o aieals sla e 51 ol 5 sluas 2alS O o Sege 45 2
Sssba Sl (b ole) s e 51 (6585 58 sldad O sos
Jlos IS sba T s a0 MBI i, Ol op 50S
(EFA) glist s s s les 05,5 35w Olg ey Jule
R EESPVESH L).E/ Jnlﬁ & Jsl g5 0 (CFA) 6,\?;[3 g
53 BLESt jsba SLlS Gime 5 35l g b e Coale U
5 Ll i CFA 3, 55 Ll [Y0] 45 s os o5l ol
@r‘v\;\ww‘ﬁjw‘J&SJ}&#d)ﬂwLﬂ‘ﬁaw}
oslizal 5,50 BFA 5 axdllas -pl 53 .S oo Je b (6555 O 505
Shoail e gl ySU end pskiecple [V @38 1%
.[T~],Q>J§rl>,dlggabt}¢l>dpcudﬁ

o phie Xz O g S5 plovil

o b el et L O S, S48
5> LA gy W5 5 28 ol s el op 5 35
23 S g sl Sy S 5l addlles 3,50 AT (et
(YY) sbml sl Gl gatasly sla e L (gluad g S~
i sl aze 5 (V) AT o 5 () 5 28 sl ool
el ) Jsd= Tk X, X)) o doys U oslmsl
IY+] J.::J,f

L]

LSSl Slaseis

350 Sl 5 M Glasane DIl gaals Vi
Sl ml e e LUl Sy sl 5 eslinad
ssba &S cul Gl Sl S Ol sl e LS
e DAYV (s sl sl sl ol Lo s
35S A b slls LSSl ssul mlaw (s sk

1. Cluster Analysis
2. Factor Analysis

VEe o loa -0 ojleud o3l Jlw

/-’ Development Area

Creation Area

Gully

(N] ST 2 s poul o) 5l Solad glei ¢SS5
Fig 4. Schematic view of the watershed in each gully [21]

SB abed 5 (Kb s Shs s Shbg ¢S50l

(A iy e S e K Ao (Sl
ST ol 5 oo saelS 5 s Sl 53 S Y
3 e SO Ve Bl sslas Osls 13 L s
Sl Sy ©Seilul gl A S elnil LOT (SKla s
Ao 5 BT pa s glabl 5l S gl 5 S
) a cils 5 e sl 00— Gas 3l b e (61 gas (LS
Goslas S SI culis s S lend sl Sy (0
OM) Sl JT gosle ds s (pH) St gax Aol (EC) gLl
LSS aass ollel 53 (SAR) e plor o
St s s Sis 6,Seslul puamen LS (5565l
o o3 ((Silt) o Ao s (Clay) ey Lo s ol (ib)
A plril (6 e g sded A5 4 (Sand)

Olmlye sl g0y s 55 LAST S 51 )l paiged —0 K3
Fig 5. Sampling of gullies soil in Mazayjan watershed

Ol Syl (owiigs 9 ple



Shas = -

Cobs 4 by glagarls bl nogled s ga
ooy s ol Ao N Bl b oY) basKl sl sl
Soism AT sls ol guuad SR AR IREFIE PP
Yo lels Jsles S iils 13 (axus) o35S 4w 55 Olamlye sl
G TN el p3303,8 A y34Y/10 calis L aT
VA Cali L (Er 5TV T8 s FF O YA Y 0T A Y 0 6, led
SYUA A ool gD aT 8 Lol pom 035 53
. JKJ) L3l e Lo )3 AY caalis L (VY

jc“fﬁ.iéw; Sokasglis a5 ol (Ao )3 4/A) o ys Yo

LSSl sl 50 Jolgo s

ks ks —

ST S 3] oy g i 5,5 51
2aarg b oSkl i r b le s el 5 (YY)
SalS @ by e Sl ks Ao s VA ssds Jl e 05 S b
3h e arete el fo ol b a5 Lo ph o e s i
La poie o 53 1y 8 0 50 Xy 5 X X, X X gl i oS

..L;)\.)
Ol e }?ui So)> LSL“J"S‘.I 2 s S e sk odd P31 RY B F A R PR S
Table 1. Measured values in order to determine the most effective factors on the gullies of Mazayjan watershed
A oS Bl Jloe
Maximum Average Minimum Factors
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Creation area of gully (m?)
808.05 357 37 (oo o) LT 28 sl omls
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5 2.6 0.8 (40,) ST o S
Development slope of gully (%)
37 9.8 0 P sy o)
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100 87.32 57 o S e
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10 1.02 0 f;]d.wééﬁ)&\.w Loy
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24 2.22 0 b S Y o
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118 0.48 0.15 S sesle Ao
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Table 2. Final stepwise regression coefficient in Mazayjan

watershed
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Abstract

Gully erosion is one of the causes of land degradation, which causes a lot of damage with the loss of
fertile soil. For this purpose, in the present study, using the Cochran relation, 40 gullies were selected for
measurement in the Mazayjan watershed located in the southeast of Fars province. Factor analysis method
was used to determine the factors affecting the classification of samples. Backward multivariate regression
was used to determine the most effective factors in the formation, expansion and production of gutter
sediment. The results showed that the creation area of the gullies is a function of the variables of bare soil,
organic matter and sand. So that with each percentage increase of bare soil, the amount of 0.379 is added
to the creation area of the watershed and at the rate of each unit, the percentage of soil organic matter and
the percentage of sand are 0.349 and 0.363 units of the creation area are reduced respectively. Also, in
determining the factors affecting the volume of gullies, the percentage of sand was the most important
factor was reducing the volume of gullies. Therefore, in order to prevent the development of gullies and
reduce the production of sediment, more attention should be paid to erosion control in the headcut's gullies.

It helped reduce gully erosion by increasing roughness and reducing runoff.

Keywords: Expansion, Factor analysis, Fars province, Gully erosion, Mazayjan watershed, Volume
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