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Figure 1. Location of study area in the Golestan province of Iran.

(S S s @ (o Yo Jsles) S
b s w2l (doys TEA Jslas) st AQYO/
P S
—ie SO la iy s aikie b Ko L
—bsl Sl Glasis 5o s see —bsl 5 bk
S eog a8l =5 e 5 ol =5 ee
S sike Cansy Gl el oy o«
G ol 5o tealiials ) ga gbaesls 5 andllas s,
s (ol i gad sy Sl s (SU12 g sed g
© e Veenx) o ol ool s L sl
Eyomass 5 A sl e Yo CL,W el IS
23lal g Yo slid 4 s 5 4 g AT sl
sdia S b 53 G Sb3,l S dall Ol gea
Seslital b e i3 S L 500 Slala Sl

JSJA(J:AO (A gL..;bL:) L5’L€'> &.)L_:_k:a.:&.;jﬂ 0L<Lw.$

\A4

Bl 5 s S Sisaeg ailis ) ¢ 5
5101 gyl Sl 5 e WA Ls mlaw Sl gl
53 AVl SWLL Ol .l e YOUu Lo éa.d
b 5 oens e e des QYA B YEY I ailats
T B VI W T T PR e crté)\ 5 bl
Sleld )l s adl oS oy 0Lk O soa anlllans ) 5
50kl 53 5 G Spgea Jl S Ay 0
b Al WS, Sosen S Jpab
G VO Sl wilis sl Fieg 53 Sl sl
Il ole (s 53 o Ol s pags ol ol iiie YE/)
adls 3 Jle sl e S Olpea sl ol
dikie SLt il el 03 S n andllaes, e
doss ¥ oagde JI S doss s s o
(0) w5l s
WY &S cl JSa 1 0ATA K cxlas

\'-\Y’/V cbﬁ&a JAL;’ b o)'? AL?-L.M JVJ)J



IFAT(Y) 0l (VE) s S g g (5)9U8 9 pole (s idg s 4 puid

GNS Cands (A A (SIS s 5 hmes
A L5ﬂ§ej\,U\JgL¢j%MJJJC~€_>_-LAQ

360000 365000

370000

osle Loy S CJL CJLOW\) CMJ mwu]a_“e

5 (S Glaisas JEl 3l e oKilesl 52

375000 380000

4120000
e @
“/(

b)) sl Al g (5 ) e A pad DS AES

=z

4120000

e
®
® e @
® ®
[ ]
) i Vot |
g ® N~ g
£ & 8
s 2 _]ﬁ‘ ‘ ®
® @ S
® |® b e
e & o g o
® e e e e
® o @ °%® ® ®
( ® g ®© o e ® @
R
3 & z
e ®© o @
® ® ® ®
®
e | ®
@ o
e e
2 -~ e g
2 A g
§ §
@ el gls 4ss
@ o) els e
o
0 1p00 3200 6400 9[00 12800

4088000

4088000

355000 360000 365000

370000

375000 380000

andlaos ) o adlais 53 (6515 pal gad BB Cond go - Y S
Figure 2. Location of sample point in study area.

L SPOT simis 45 bgs jo oslizaals ysn s sloas

sk S8 @, L SPOTS (6 5 sl Sliasiin
SSE Sl e Ve Sle S 8 Lt
Sl eagdes oie b A SR )
Yool el pslas Al Ol 5 e kS e (o 2e)
YooV dle a by e Sl SOL AL G5l 5 005
oslixal C3s Il G 50 e Y/0 ey S35 L
S S0l baw s sl S ol 0l
bl Jle 5l dle Y oyss SuoL Sledibl

YA

Sl gzl Jheslinal L S Sl s (515 1040 500
e sl 48 S ) s e il Yo Cw)\)'\)a}c.
o O Ao et S Ladisad (Gl 05
g IS e 5 S Sl e 5
Sk Gl o g il o3ls Jlanl oKl 3]
o Sl s OANY) LSl zessdes i)
oy 5 SN Sy a5l S T s S as s
S eslanl ¥

0% =M x039x [(U22)] ()



01y 9 35 sgmg0 e

sl sk ol P) ek Sllisl 5 RUSLE
J),\;-P;.,.i\yjam);u.:(al?a\&bu}ow
S8l 3 ladaly 5 8 ey WLl RUSLE

OA5A) 225
A=RXKXLxXSx(CxP (8) alal,
O R i,

(0) aai;

__ 0.7397F1847

R 3 when F <55mm
V) s,
R = 95'77_6'()?.1:;0'4770}:2 when F = 55mm
(V) aal,

F o e o wlale (200 P dal; 0 55 a8

<ol FOurnier sas-Sol oy 5o

e {02+ 03exp[-002565d (1~ St/300)]} * [/ 1 4 51

sl @ S5 eslinal 3550 AYZ AL ol e
s pWol bowlale buge SHL o i,
53 e 3 e Lol SUas lanh
L Y Gl 5l e s oLosss GIS L
doe 3 wlabs g SW5L Ol ((55ls pal gad
Shalop parls Jp b 5 sl baase
w3 5515 eslimalsyge isle b als sl Ok
sl

L A) s ule e RUSLE Jus s
Sl 5 b 5 ObL (Saule b jals Sl eslad
Jole i OBl oKl ke SWL
Jole A oles 3l oslizad L (K) Sl (g 00 il b
I G 31 S) et o oo (L) et Jsb
OLea 5 0L 5 (VAAY) OLKes 5 U K
Jole iz gl e dde rames 5 (Y00)
shuaib 3l ol (C) Bl tis s s
dst= C il 5 SPOTS (gl lsale (glaesls
(W) K
() ey

]0'3 x {1 — 0.25C/[C + exp(3.72 — 295C)]} x [1 — 0.7(1 — sd)/100]

{(1 — 5d/100) + exp|—-5.51 + 22.9((1 — sd)/100)[}

(VA 5 A) S dai,

S =10.8sind + 0.03, OY) aaily
if 8<5°
(\Y) sl
if 6>5°
(1¢) aba,
if 8=5°

S = 16.8sing + 0.5,

S = 21.91sin6 — 0.96,

S e B Ol 5 s e Sl

S Gkl Ol L sl iy
e el 5 ey Sledbl 3k 5l sdalcsa
Y by 5 Dl el RUSLE

5 ol laadd s 42 (NDVI) (6 S il

va

w)tdmu&“)bw;ﬁmc_}cl LSI LSdAS

Ll o Ol 1y S s

(M) L ol

_(_A\"
L= (22,13) () ),
S e b M e e i b A S
)\ ol

__B
T @+p) (1+) 4k
Slcwl osle B s
Sin6/0.0896

p= [3%sin6%8+0.56] () o



IFAT(Y) 0l (VE) s S g g (5)9U8 9 pole (s idg s 4 puid

doss YW s S I S dens sl e
el 0 350

dales 31 eslizal b S Sl b Ol 5,50
S 4ty 5l ezl L RUSLE  jle
5 (RUSLE) Sl iy as 4wl
Sheslizal b edalinse olpd alS oy ol
Gy o e 53 S il lie (8 dslas)
3ol n G5 Rl e s ol
3 ol s s esls 251 LS iy Ao s
gl dens Sl oS5 e sl Ol O sam S5 5L
S Gle b Ol 5 Joe pite Olsiens
Lo WY el o b tly pize Olgiew
dal) Wl sslp 1 Sl b cudls e
U8 (Vo

Y = 43.654X 70565 (10) aai
o 2 S 2 0 i b B Ol Y

Mﬁcb“)éx

u.M:u JSPOTS é\o)\‘}hlﬂ ﬁ_}Lﬁj LSJJJ-E ojﬁs"«
Ui b AU i (S5 o 4kl s g

Lo 3 sdaloasa daly 3 b LS il b
g Jhe ol b e Sl s wia GIS
Stk mls Coms o)) Gl e R3S
ol sl sladi s 3l esliwl L LS Laxls

=W
2 S i ARLLS ol

S s V1ol 3l ol ARl
Yooges U obl &l Se 5l sascils
Slaigad 53 s 4 55 BB Olgee 51 (S e Sl
5 Cdaw (s Aoy &S (G g sl
VE/AY 5 don YV/0Y o s W0/0) G iy (o
i sod s AO/OY 53 S il el Aoy

W) _sz“: ﬂ}l LAA.})AJ M)J \///\C\ ) 6‘}!

@
(=]

50

40

20-

Soil erosion (ton/ha/year)

10

(L 5o, s 05) ale 3 Ol

" 40

60 " a0 100

J-“:J‘, CU e
Canopy cover

&Zxc‘ﬁjﬁb)&d‘jd”;)ﬁb‘,L&ﬁ‘—‘"‘)&;

Figure 3. Scatter plot of Canopy cover and Soil erosion.
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Table 1. Mean soil erosion estimated based on vegetation class and soil potential erosion.
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Abstract

Background and objectives: Soil erosion is a natural processing that occurs on the earth
continues and it is considered as one of the most important environment problems in the world.
It has been presented different methods to estimate erosion rate including simple until complex
methods. Revised Universal Soil Loss Equation (RUSLE) is an experimental relation and it has
a strong physical base compared the rest of experimental methods. This model that is revised of
the USLE equation, include different erosion forms and some parameters such as land cover and
rainfall in the daily and monthly scale effect on the erosion.

Materials and methods: Current research was done of forest cover and soil erosion relation
between density and canopy of forest cover and soil erosion using RUSLE and SPOT5 imagery
satellite at the Chelchai watershed in Minoodasht city. For this purpose, NDVI
map is provided from SPOTS5 imagery satellite after determination of erosion in the place of
samples and finding relation between cover and erosion with SPSS software. Then soil erosion
estimated with NDVI map in GIS environment. Soil erosion estimation was classified in five
classes, including very low, low, moderate, high and server.

Results: Results indicated that dangerous condition of erosion moderate to severe in the low
plant cover(less 5%), is average from 14.11 to 34.683 ton/ha/year. Meanwhile agricultural areas
with 28.33 percentage of the total area, include more than 64.99 percentage of erosion, need to
necessary designs.

Conclusion: According to results, the dense and semidence forest area, comprise very low
erosion about 0.66 to 1.91 ton/ha/year, and showed that dense land cover is very efficient in soil
conservation.
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