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4. Universal Soil Loss Equation
5. Whishmeier and Smith
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Figure 1. Location of drainage areas in the Tahamchai
Watershed, North West of Iran

YRS by —FA 5 loud 33k Jlo

S il Sl daly a5 wsls ol K60 s [¥Y] &y
BRI WO P R | FIPRSTRNGE VeV R B WS A GRGI R Vi
Sldis ez 3 USLE LUl cpiomens bl oLl 1 WyLS,
55 53 N s 5 &S wy LS, b JUs) G,
o 3 [T ] 0L 5 Bolo s Ulzal 53" S S1) el
53 ek planil Slallls s Ll 33 geb Ol 55 aslal Sl
Tedd Pl St sy e Siler dsles a5l 4 e A sl
33 35 50 bl ol s Olans 3l dlsles ol 4 8105 (RUSLE)
(ol cpl blize Jalsy 5 iyl Lol (tiS a o3lizel USLE Joke
o S Gl b 35l 3 oo 5 odd 25 2 OF 5o
3550 S9SB4 L USLE Jue oS cpl 4y a5 Lol
2l 5> ea (RUSLE) s tho-w"aﬁ&)\; a3l
s [VY] :JJ_JSJJ.LSMGL;A f‘)‘)’r")éi)ﬁw
e ol s 1y e (08 4 atly SOl (s e 4
UL 5 Jab b g i rb.e_?l e o @L:.’s Llosls S
28 S0l 06y L3 [A1 OLKer 5 (g gmme S Wl 55 [17]
aey50 slal 53 S Cdy,as 350, 53 RUSLE Jbe 5 i
3L Oladss 5y Jde ol cams syl sy ol L
el st Ll sl 2 s o eds Ol [0] B
e &S |z ol axlge SISis L RUSLE Jus 5l eslinad L
ol s oL Sl g gl K s Al e
S i 5 e 3 s e belpe (S e @ 4l
5> RUSLE Jus ulS wd; 55 4wl WOl 53 Sl s
o LRUSLE Jde oS5 5l oS fole b S 8 Ol
o3lizul (GIS) ™ ,Lil ar Sledbl wlales 5 (RS) 255 31 i
(ol re Oledbl dlales 5 553 5 im0 5l eslinel 35 S s
WJsd JB glaagza sl i L1, S Aule 3 e s
el bl [Fe 5 Y4 YA] 35l o p OGS 55 bl s
G ke S b G laesls Lo 5 (ool A
Slaaey 53 03 28 Sledbl LS 5 5 ale L0l Ssls
IVY] sslee osle 1y Sledbl oy pde 5 S 1) il
3 3o se Glaesls Sl (ol el mie Olgie 55 5l ami
315 edge 1y w5 Co e & glalels Olgie 4 GIS
033 53 Sramw slaesls e 585 Coals A ls ol S bl
Sledb] Slaba a4y dtene 3555 Skl 0T 51 ol LS
53 4 S planil o gy Y] ol 03505 ol 3 15 oSl i
GIS KaS' L S by ,dm 3551 5 ¢l w RUSLE (6,8 5 50
Olgr cilises bl 53 las,sl o 3y 253l sdias 0L RS
Y 5 YV Y ] wsl s
ol os o b el o3y sl 5 gy 5 Jiale 350 0

1. Rocky Creek

2 Revised Universal Soil Loss Equation
3 .Remote sensing

4. Geographic Information System

Ol 812505l (waige 5 ool



SSes e o 53 gy (5 S0

G2 Jld d Slatle i e Sl S e Gl
Ly mlaie S5y oty s i YU 5 e b,
Ll e (s 5y oy (e, b
Lr] el s a6 s o Sy gy LIAae (V) alasly 5l el

V=1/2(S xh) (1) aad,

e o S 5 (cxSe ) gy e Vo0l s S
0553 A3l o (o) (I gy pliish 5 (e j20) (10 55
bl g e 2 (YR BAYVE) JL VP (10 5
S el s 4y gy AL JE 5 s o il
S ol VY CUJ)\)J:AJQ’LNG;;JEBQ&}M @l gzl 5leslaal b
LV Ad s o oo @

RUSLE Jis 3l aslizal L S by s 550

Sheslinal b 3Se5 glaaw o 55 S b, a3 50 gl
AL e 5 S Jde 53 ji5e Julse RUSLE Jub

(R) 0l Sl e s =)

SWllae 653 4 by e Ol KOG ol slaesls S
A eslizad 0L Saule b lale mnd sl (WWAS B ITVY)
(E) LlS, S i oo Jolm 51 00k Sl il
S, el s 4 LAQT(ISO) Sladds ¥ ould (Slus s
e S5 glaada N0 Joalsh 5o oo (65 ) s Sl g
SHA e Jol> Ll 5 L oy 0333 o S, lie
S, Glaads Yoo oas Sl s SNl ol 8
DAl s o s

KE=11.87 + 8.73logl (F) adasf

5 gk s 5 S, K i 35 KE NISTPY
Ll mmeh ) 0L Cus T oL Jom? .mm’l)ﬁujj\

(K) St s pdy il b ale opuns =Y

S olyd el 32 S e S g ala b
[V 5 %] 5,8 0 513 S Olasle ol 5 (s pdidses
2 S g le s ble slie a5 das e Ol il
G ,iw 3 MghMImm)!' e e J555s 5 csle o5 o
shils oS gl ol ,slas a5 Oy s s sl e S
S s ol ol b Sl 5 sbs ) Gkt o b e
IO /00 ssam K Olpe lls ol oIl Jole S 30
55 4 St Caslie SOl RUSLE Jus 55K [T1] il e
A3l S0l Grp o5 Ok ek e Llis 5s (S5
YT el 3 dsles Sleslazal LK lde

() aayl,

{log D+ 1519} :'|

oETEIT

K = 0.0035 + U.UUHBEE‘I“_D[—U.E

(F) dal, 5l S cd S old s - Sle Dg 20l s oS
S Al

IS 5l YA 0, laws o33l Jluo

SOy K 5l e adlie (b e kSl

‘}é‘ CELEA Sl el a L (CJS Qm) L;/ﬂf“ 693
)oM%bWQwL&)ﬂdu&Jﬁ’)\bwueﬁ
S ale et ol il gl g 5l b Jels sl
g.,.“& 03y 92 2 iaa..ﬁ Lﬁél} wl ‘Aw: 9 6th<~.~
oy by adkes VY] Wl 13 T s S5 T g st
adsie o ;yy&aﬁwéuaﬁj\jw\w@;f
LYKty Nl 2Sl T0 S U TS Olg s
G on S e 2Ll 5l Gledee s [YF] 5 rU
Lﬁ)bC,..:S U'i‘ J\.)\o.)s..; Ji‘)“: v.i) (_gLA)\Jg:,\.JS a9 4.:3; )‘_}3
y‘ 6[.&)9—‘}} J\J‘}*ﬂLSA oalaul r.L\§ .\1.‘_9; )).EMMUMAS

oS5 glaas o Sl

UL ol oy b5 slaws (IYVE) w338 Jlo Yo b

Sl Sler Gl GB35 o b Slers = S g5 )
sl sigm 53 Sl e Sty 4 Wl s 5l S
53 Do &psots Mol Glady 5l 6ok ol sl sl
S e aaly bl gl Lledd Sola| Laaal T sluel
Yo slaw ey 35, B 5l (RUSLE) el ol s
Lol Cws ol 55 &S Jyl a3 aal pl s él} SSey 4w ,e
(oo opl o dd Ol g edd Sl SNl (slad
a5 aal ol sliel 3 48 g sl gladdane Slaline elul
0 sl Ol s el s ol 53 g s el Slusl
38 )3 a5 3y5e g el Slusl VL ax s b slaaal o
ol S| gy Ol o0 363l b S 8 slaas o ol 5o
K:&LMQM&;L:.}‘JWQIMJYQ{}?‘\{W“}
RUSLE  Jus by gasl, Silep slie Jile b cou
2 Ses slaas e e Y] 35 8 0 S35 oy pilie o
elen Do 4 av e 4 gl el Ll il Ll
Sheslanad b oS 2865 slaas o Cbaw AS asile )
SESa YIASE 5 LS VYA 5l ks (5 S o510 Are GIS 3l
sbadiasl pll b sy DS VYYS 550 O Kke 5 550 juie
Sl s gl ol casVL s o by 51 ol =
SIS (613 p4 ged ( ES0) ot o S gla S5 5l BT
YL Cgr 5 o el o Jold ey a3 cdy 8 s YL
ol o Bl Y0 B i Gee 11T a3 mﬁiﬁw;
AE b sl s s s Yl a o S 3l e gamee S

1. Inceptisoil

2. Entisoil

3. Ziziphora

4. Milkvetch

5. Descurainia sophia
6. Alhagi

7. Tragopogon dubius

Ol S 13l (owsiaes 9 @ole



IR -R
IR +R

NDVI = (V) abif,
IR Jby a8 iiy S8 exls NDVI ol s &
gl il e 5o 3 Wl WS R 5 se 3 Ossle Ll Sl
S Sl ey g Sl gy 5 (655 SR e L
5=) w0l palie 5 da e Ol 1 alS iy Lal i gl
e Sl el S ASeslkl ab b S Sl el Ol g o +)
Sahg 3P e a palie AL alie KL 53 a Sl e
Gble gl 5 5 St o ALS iy Gl s NDVI sl sl
3 S Gble Kl ALS 2y sk L oS alS s b
cnl ets gl I ] sl =) G40/ o Vaems ob oLl
5 sl b g S (M) il 5l LS pdp Jele 4 e la
S eslazal ol S1[YV] 0L

NDVI
C=exp[—a><g (A) aayl,

g—NDvI ]
ol g K8 w by sl Bosa ol 5w
Loolp e s aB 5ol eslinad 5550 5 dsans polie . diil o
3550 L5 o dshs 8 55 C slie ams 55 [YV]Aib o) 5 Y
LguSl}Lg\ﬁjupQ;)}j\xl)J&Cﬁsw.sﬂf)\}wbm
L;J@ij)jﬁ-r.&biduéudlﬂ\uwgdﬂébchﬁ@
St le b datas 1) St 5 LS 0 M5 (6L M0l &S
D] as o il o

P) S cbli= Cllee ol as -0

Dl S s 5 ole Sl cblis Sl Ll
05 okl sl il b 4 bl Olles el Loyl s s amsl
Slhes NA] col (ol g o vm) syl o 5 bl
bl 65y poaiS Jolo gl Glaess 55 Jsane bl
bl st Gl i g glaaal ol (gl 8 SIS (g ol 5 Sl
&EAJAL;:EU;-QL:L&Q;@ASL;)MJLMQ&U:&)
DB ot g 3 o Ll s e 5 il a8 S5 S s
VT asde a8 b 55 Sl Jele pl jlade sl azils
Bl Sl @Sz 4SOl [ w adlaie iS5 glaas 2
Q.@;.-JJ‘_g)'))U.SJJE\)UJﬁwjfjgjya;ﬁ\jsjlf&ﬁu
&ﬂlﬁgﬁbt}ﬁl&é;.&)\.&a\JJ‘.UJ)_.,M)}}V:'J%
Al an S L s

RUSLE Jae &35 L35
el G0 351y Cmes 3l Olisabsl (gl e s L5 )
S i da (65,5 5 slaesls 3l eslawl LRUSLE Jae b5 )
rl?u'\ DS ao e Vo 53 Oy (5 ,S o5l Jol= slaesls
O sl IS gl Lol &S (ME) Ydde L1 iomen (28 S
)lsﬂf&)l}wu;m\ij»bsd.ug;ﬁ:;)ﬂﬁju;,-amw

7. Model efficiency

IS 5l YA 0, laws o33l Jluo

Dg = exp[zlil.ﬂlﬁ d;] (")) d‘-ﬂ‘)

Sl e Sle d) oy s 3 WS 0T 5 oS
Graiba b oo 55500 51 e Al e MM o S
Sl ( f1Se) laas o pmhaw 53 0l (g)ls paisas B 4 5
Arc GIS 10.3 Laee 3,15 K Jole 5ltie b ol yon LT oLl o
i ag S b bl b ble iE 5ol

(LS) s a3 5 dsb Jule fpuns =T

R G 0 Sl S L) ot s 5 Ik Jule
S8 55 Jele 5yl Jgame SVsls 53 il o Sl
02 WS s orl bl s g e eslinal ol a5 ot b )
G Olioen | st 3l o s3lizal LB S il Kor 58 ol
b oy Comlas e L ad s il e a3 e3lind
S Lilos S &Ll ) sl #al J g0 b ol I b (sl sVl
Sl DOTAS o poSxin g sk e 02 1 S 555 )
L O e ad o RRE I S 5 ele alme
oS il Jaw s (e Vo 3 L) adlate o ghy Jho e LS
Gy 4 ol POl eshy Jde 55 S Fool Tlaa S
"0l e (6 iy 4 OF 31l 53 5 2l g TOL o g
2 LS el aslms gl p (Dadaly ol s s a5 S (4l 5
DIV] s ealical Are GIS 103 15300

LS =(1.4) [Facx10/a]** [ sin B(r)/sinbo]‘-4 (%) aal,

3l3 BO) sl e 0Lz (g i Fac OF s S
S VYNV L s aS) st & S dsba) ey il
il o (a3 ON YLl 48 ) 3 bkl & S ol by (Al

(©) o5 gl Sty ol s ¥

Copde QLS Gl el ey e Rig Jele
Shle 5 baary)) S ey S s (g (gisliS
Sl Céyyda Gl dolee 5o [P] cdd il b (sl
el Ysome (LS 235 Jule (RUSLE) et 5ol
il ck.» S DAL 338 o e o s S¥sle
J> oo il axlse (IS b Jile () s
Syh e sl Jeole cpl eSS g e Sl e 03 5l sl
S SIS w0 e Slolsale polas 50l e by cpl s
55T eas Jl g ALS iy SSE et 4 4 ol
S S LYN0 Jlteiin cdd oyl gals s gead 31 el oyl
Todote LI ol e Olojle ol 31 aST ¥ 5 Y sl
T o o a0 (V) sl o s 5l

1. Fill sinks

2. Flow direction

3. Flow Accumulation

4. Normalized Difference Vegetation Index (NDVI)
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Figure 2. Location of drainage areas in the Tahamchai
Watershed, North West of Iran
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Watershed, North West of Iran
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Watershed, north west of Iran
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Figure 5. Map of soil loss rate in the Tahamchai Watershed, north west of Iran
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Table 1 Statistical parameters of observed sediment and estimated soil loss in the drainage areas of the Tahamchai Watershed,

north west of Iran
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Watershed, North West of Iran
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Abstract

Assessment of the RUSLE Model Integrated with RS and GIS in Semi-Arid Small
Drainage Areas, NW Iran

A.R. Vaezi', M. Abbasi? and Kh. Hajimaleki®
Received: 2015/06/07  Accepted: 2017/05/07

Estimates of soil loss are important to issues of land and water management. Much of the soil loss
information in erosion control is based on the use of the Revised Universal Soil Loss Equation (RUSLE).
This study assessed use of RUSLE as a soil loss predictor on small drainage areas using sediment data.
Toward this, twenty drainage areas covering the first order waterways were selected in the semi-arid
Tahamchai Watershed, NW Zanjan, Iran. Sediment yield was measured using sediment volume deposited
behind the check dam at the outlet of each drainage area for a 16-year study period (1995-2011). Soil erosion
factors including rainfall erosivity, soil erodibility, slope, vegetation cover and conservation practices were
determined for each drainage area. Soil loss was estimated using the RUSLE model integrated with RS and
GIS techniques based on the maps of rainfall erosivity, soil erodibility, slope, cover crop, and conservation
practices factors. Based on the results, mean annual estimated soil loss was 43.68 Mg ha-1 year-1 which
was 6.58 times bigger than the mean annual sediment yield (8.67 Mg.ha-1.year-1) in the area. The model
efficiency was -6.83, indicating the inability of the model to correctly predict net soil loss in the small
drainage areas. The estimation error was directly related to overestimation of soil erosion factors in the area.
It seems soil erodibility, slope and conservation factors to have the exaggerated estimates in the area on
one hand, and some other variables such as slope shape and waterway characteristics to be also effective in
controlling the soil loss in the area on the other hand. This study is an important step forward in conducting

more accurate erosion evaluation of the drainage areas using the RUSLE.

Keywords: Conservation practices factor, Model efficiency, Slope factor, Soil loss

1- Associate Professor, Soil Science Department, Agriculture Faculty, University of Zanjan, Iran, Corresponding Author E-mail: vaezi.ali-
reza@gmail.com

2- Ph.D. Student, Soil Science Department, Agriculture Faculty, University of Zanjan, Iran

3- Ph.D. Student, Soil Science Department, Agriculture Faculty, University of Zanjan, Iran

Iran-Watershed Management

Science & Engineering 1 Vol. 11, No. 38, Fall 2017



	Pages from matn38 (1)
	Pages from matn38 (1)-2

