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Geomorphological analysis of water erosion in the valley of Rumaitha
using the Rusle index
Rawnaqg Hakim Abd Amir
College of Arts, University of Basrh

Abstract:

Erosion, with its various titles, is a natural phenomenon that occurs as a result of the loss
of soil particles due to geomorphological factors, such as wind or water erosion and its
transfer to new areas. Since soil is considered one of the main resources of countries, the
erosion factor causes the loss of large quantities of this resource, which prompted
attention to this resource. To determine the extent of erosion in the valley of Rumaitha
Basin, using the modified global erosion equation (RUSLE) and modeling soil loss
through water erosion, the total rate of erosion in the valley of Rumaitha Basin amounted

to about (101 -36) tons/ha a year.

Keywords: (water erosion, RUSLE model, digital modeling of erosion maps).

YYYA



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

:dadiall
e ety Gbi Ddle Aae abdl gl deb il USE ay

Janiiall shliall G5 (3 JSEI NV aes (o goen @ ot adlally dalall g8 iyl o
sehd JS8 g Y Gt Ay A Ll JSB Lo O Lgted) Ghlie ) (bl
AEEC) 3 slabiall Lindgad Bl & dpal) ¢ @lld cals I lly dely g dadall 35l
A8kl Ll alle gpaaille eladl Aasil DA o Glady) gia (e ool z G Al
Jasiyal) usally (LUC) (oa)¥) slaall aladia) FalalSaall qullal) Galiy ¢ dallall dsl<ull
o35 aahal) (g ) e gl il Ll Aakuiall Lunglohyga sually dudlial) gl aa
¢l Hoax o @yl e 80S duaal 4 (LUCC) (pa)¥) sllaall (3 al Y1 aladsiad
Ciepld ¢ el Q) die Dgenall Slgal) saliiady Al (meads Aol JSE Gl 4 Ly
J8 (e gotia S il L) Bphad L A Cinsaly Lad) el Jady 5l JSE 8y
G (S D3l olally duch3ll daliYly OhAN (1385 5 obuall Clslae) e Gla jig
Ghlal) 8 Iihall 1) <) Guaailly Lahall Lals dueal 3 Dsal) Hgeall jiias . dakaidl)
& ¢l Axpe palan JISAT e giat A Ghldl g Lilne Wy cay
Lile) AnlSe dde ddhas Glaglaa o Joamalle 2 e jladind) clig aladil
S aglll P e saill didee Julat (S ¢ el e 3dle. ) mhan (ailadg
CslulS aaly US54 2yl (USLE) dpeill callall z3gaill o) aul€all cilalaall <l 35kl
Cany s Al Al Calpaily Akl Al 8 85l Jalsall Jalatl abe BalEd e
Aoyl il Jarall zisai m b <o) 3) claliall 2ol Dby daadad) 4yl
mhu (e Baaae 3hliad Lpedll ol (USLE) zised oo she caslulS 2o (RUSLE)
iyl Aty Alidie Lyail) Jolgall dai 203 (A) Al lailia z3gaill 18 3.0 ()
slhaal) (S) iyl dayy (L) last¥) ((K) diill JSE ((R) gmand) glially — jUasY!

1YY 4



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

ool Gibadl gl g lua zhga o (o) 13a ey ((P)sll s cibilaey (C) bl
AV Alaleal) (e 7 Al olaal) il sk
A=R*K*L*S*C*P
PO o
L/ S/ pla Aol Cal i) =A
Grhaall Jalaall =R
e s/ iSa/ sl lisluay Cpll Cihadl dales=K
DlasN) Ay JIghl=LS
Skl slaall=C
il dulas Glilee Jalaw =P
(Al esleally AEA) jaat ¢ Al Ada— )
Saul)al dddaial dopeil) pas 8l il llia Ja-
0l Clidae shalig deju (& Sl elarll fig oS-
eailall il B ol DU Ja-
1duda il) — ¥
) OSB3 Gty dalell ey s A5l Bl aaas 3 ydle 580 el
Aoyl 8 lagly G Y] mhae o obll A b age dale L) eladll aey —
G pgen Laa Agaall 5 Glall deju B Lad) Dases e Do o)V i) Caal
Ayl
rduydl) Caaa— Y
dylRUSLE zisai e ol Euayl) (s3ly pasn 8 Al pnn 3 aniid Ayl Cangs
Al

YYY.



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

:Al) Aihaie ghga ¢

laany (YoS A ) sai Lginloe caaly 3¢ il dliilae (o agiall gl b dibaiall i

Alaall ugially Canll Call (e Apealill 5 peadl dladlae yal Jledll 5 Gyl (e
O s YWE(T e TooTY £0) Lo 30 G sean SUl lgadse Ly ¢ pasadl el
Gpacesall Ailad) Ghliall (aca o Al dikia ol (V)Aaya(£0 0Y—£0 £0) Jgh a
Glaball i Wse cdgll Joba o dahidll madle it o dasd o dasd Al Ol
Sl s sl e salall sl a3 o) ¢ daliall ddisll cillaaUdly (Lnslseal)
OsS)aledl ay) i dalaial) A S el gl aale AN Gaill ALY aas
O B0 i Al Cln S8 e ek 2L Gaill o) G (bl GsSic el

iaiToall il mlle Abe  LaSH o giakdilaial dalise
duafyal) Aihaia aga (1) Ayl

N
L

b g )
1

45'4;5‘1"!: ‘!'CY“)D'E 45‘5?'0'! 4.'-‘52:]0"':
o (s e T © “wrore e
= v d Y
£l @ bt 20 =
R g2y - -
5 1 o I
— ¢’ Eeth
. ¢ #
£ L s P4 ;5 8
£ ;" per /I -t ‘z v 8
= i = < }
nl ,_}.__._ --------
- = \
£
A
=2

e

" b r'r )
\
\
\\
\
2- \
J
L )
s\‘/;_/
W

0 I530 B0 WO 120
= 8 - — KM
— — A k aImaw PRETE o )
T T T v
Anra50E 4547307 e a5'50'0"e 45 520"

.G1S10.5 galip cladall Ao alaieYl daldl Jas (a: jaal)

YY)D



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

agilall LpilRUSLE Jalaa iy

:Rkall Jals

Oly Giags el VAVA oo b dplaall dupaill Chupel axdtul (e Jgl Cusany uladig 2a
Aiat o dens e gl Ama 558 Hlaall &t Jalae a Al Al o Flid) il
Lgmsig B (3hlie ) @bl s3a Ji (e Gljad) BT racs Lea &l 3 A5
Caly (oY) diaid) o 3 ghalie dagl (I dasdi 5 dise O(Y)Aanally (V) dssadl o
Lowing YaST0.T Lgialae coaly 40l dabaiall Loy %00 duwiy 5 oS VYT La)ai daliee

Vo) Loy Loty g (YaSV.0 (Y£.Y8) Lagiale cualy Zaulyllg &31AN dalaially %% ¢.0
°) 3 19 19

Srhall WLl c¥and Siaed SS) Gagal) e Al slalial) o) ail i

Cri (%9 €7

Al dakie b Gl gt g el A ddlae 6 Lla Jalal) 13g] S0 o) 5 Laa ¢

Loaiiy dala el PR R jia
Gy hall 15.79746 | 12.63796 78-83
cassRUSLE 44.51665 | 3561332 84-86
30.28432 | 24.22746 87-89

9.401571 7.521256 90-98

YYYY

(Y)dsasd
b Jalaa
g

gl g2l



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

.GIS10.5 galip cla i) Ao alaie) 1 juadl)

Tigall sdls ass b R hall yda (Y)Akaual

e i ARVATR™ L ANTETT ARTRIIEE

K |

ARC GIS10.7 galiy clasias duilasy) calad) Lo 1alis] : o)

T Al Aol A Jalas— ¥
Juatil Algguy dopill mhaadl il duwlea oo L5l Lpeal) of Veihe cauys e ol
dalas o adandl loall it WSy sl cullal ASal) d ddaulss Ll
o slall plyad) 358 (e Db dyhaall whbadll S canen dujill @y Jladl Asgu sk

YYYY



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

O a5al) 138 a8 e Jsaanll Ayl dilaie 8 il gty Aleaa) 5 ¢ TV )
dialise il Jo¥) Cial) iligis SO ) a8 K dge ol(Y)ddanally (Y)Jsaal)
%) .Y daing (YaS).0V) dialie caly S Coiiall Loy %% +.0 dauing YaSYY.E gas

oV AN daing (YaS0.9A) gai Aol Jad e GBI (ggieall ol i

syl galy pass K e duig dalua (Y)J e

Al FINT K siga
90.54134 72.43307 0.013
1.974163 1.57933 0.015
7.484501 5.987601 0.022

.G1S10.7 galin claiall Ao lalaie) Ealdl Jas (e : juaal)
:\f\yj\ L..SJ‘J-‘ :\.yﬂ\ 2\,\1,\@ Jalea ydisa (V)Z.hzuﬂ\

YYY¢



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

ARAVRE T AR AETEIHE

b ¢
.
\

{

»

5 % waten
} Aghalh o Apalh
' T L L e
é w” ’ é

t . .

| - Kimators
4 LR LAY L)
- & —«..n'u ‘ » “ - et shotas 4
- " e - — — — B o orsanny L
\_an-afo s x4 - ARAT AR - = TR - ARTAS 0w S

ARC GIS10.7 galip cilajiag Lilasy) cifslaall o lalaie) : jaadl
LS laaiy) i
Job o alae¥) ¢ aiady haady) delee Lyl au Alae & L)l Jalgad) (0
WS¢ adacdl Glsa daulsy SN 2aS e 5l @l 8hegigh JalaS (LS) asiall sadig
Gotia Al dsd)l 1 zhand & T dpal dws cdly sl Jeh 3
1Y) Alslaal 3k Map Aljebras laa¥UsGIS zaliy 3 toolboxclssy!

ell Size )0_4(Sin (slope grid)*0.01745 )l 3

= et . e 8 &
LS =(Flom Accumulation grid 13 0.0896

\YYo

dadl falaa IS disa



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

o A LS
ela LSl
Cen A(2)adanally
a2 sl

93.17025 74.5362 JoY) cilal)
4.686888 3.749511 Al cial)
1.2818 1.02544 Il Cdial)
0.733855 0.587084 &l calal)
0.127202 0.101761 ualdd) il

-

Hhije Chad i

O e
(V)
JsY) (grinnal

% .1 Ausing (YaST.V) sa dinlise iy B (giae o)) Laiy %97 daaing (TaSVE.L0)

dialue caly ) Giedl 5 %) .YA L (YaSY.0 V) dialiee carly GBI (ggially

o0 VY Gaaing (YaSeu)) Jlazar 5a¥y %0 VY Loty 5 (YaS+.0) ok

Baa) sils asall S sdisa haasiy dalusa (¥) Jsaad)

.GIS10.7 galip clajsall o lalaie) : jauaal)

YY1



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

) @y o GALS (i)‘tha)ai\

AR IRVEFE AEVEIREY,
-—r

W

i

FEuN

TR

* v f-
- E
/
_ = r . :
- . . L L naien
s - . In2
o ”
! Vatue
| - o a1 0.eseeTs
X -
§ o es 2 3 R _—e
. —— e
4RO e AL AL IO . MY T AN DR 20"

ARC GIS10.5 gabiy cilajiag ddlasy) cialaal) o lalais) : jaaal)
CUAL\.\S\ glarll piiga—¢
Al Aaladll e gl B e Jgaal) 2
NDVI= (B4-B3) /(B4+B3)

NDVI ]
B-NDVI)

(K a5 C Lk

C=[expa

sl o) oY sa Al AaiB A el o Gus

\YYY



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

e e Jsandl wy V)l dahie 3 Aoyl paad Aol Slall cladll dalus 58
s "NDVIdsa o b o) Sl slaall o Jomal) dalae PR e il
SV Al dalus cialy 3 hlie geed V) aiC dalas o) () Alaally (£)Js2al)
%) A Gaiy 5 (YaS).£0) s 1a)3 Aaleeey Al Aikaially «%0) . A Zawsty 5 (YoS).£7) 5a3
dalie Ul I Wiy %6Y7.0 duiss (YaSYA.Y) sa conly 2EN Aakaidl o) cps 8
5aY) dabaiall 5 % 09,7 Ausing (YaSEV.T) laysh dslise Lahyl) dilaial) cilS aall 13g
Sl elasl) (aleails cracd) Gasall Llell L) o il %+ )Y dasy 5 oS0.) il
o bl galy e ¥ A siall Ladacd) deplall e Ske Sl jlaaiV) Ca @l
LK) a8 ol o (asall Ciging Jawg 3 Aadlgl) Gl o) cpa 3 O gkl oda
el af CilS (gl el & Al it e o) adl) ci WS K dgal dslal
ledts lelad (S 5 Add Ll Gl OY Glagad) Giging Jawy (b Bagasall ally 45l
ad g ) VI shlidl o3 3 dull CalatNlg JSEI ad g L) Lo IV 5 oSy WS dlggan
oo Shad duel) i Joalaall sliall Qlie) Clane Jie ilislally cpng illy siuadll 35
ey AalAal) dog pail) lileall Lgiigt g Qll Jlat dilee (e ilgan Laa Blall Gpdall Glae
)2l dakies dunsy o) Akl A yaall il

)l galy pass AC sdiga Ay dalisa (£)d g2ad)

Al dalus Cisa
1.832576 | 1.466061 | Js¥ il
1.824682 | 1.459745 | Al Cidadl)
36.56017 | 29.24814 | GG il
59.61003 | 47.68802 | @l cisiall
0.172544 | 0.138035 | (waldll cipieal

YYYA



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

.GIS10.7 galip claial) Ao slaieYl @ jdaall

RUSLE gisal casns &isa)) galy gaass AC sdija (0)ikaal

!f: ARTARTOTY ARTATTROE ARTEOT CARTRUTION
ﬁ 1 r" . . ‘. . ) . ] A . ‘ . . ‘. A ~ ',

» Lo f-‘ - ~ e f( e

FTEN
4
\.Is
)
.
7 s
2
-~
FTEN

rEey
g
v =
P
= L
=

..[ ! ‘ '
&, F v

T r -

» o ! Agibadl o sl

,L'.'. D ) ' wrid_code
& M S 3 '
P - o’ 4

- i g { / n
p) ( d NN
S )N

f .

T

- v “
w J ( I v LT
) v Visliae

. " | an LRIV B}

s 0

g " ~} l:u.n 1 2 ) ‘k L IR LU

» L] —
§ | v A v v v v v v v

g ancabone T ADZA ;,'ﬂj.!,"l:, b - ancabione — e ABTBRINQMN

ARC GIS10.5 gmalin cilajiag duilaay) c¥alaall o alaie¥l : juadl)

P Ao Blaad) jdga—o
O Al Lais udlad dalusy e @iy RUSLEz3sail isd) peall e jdgall 138 aay
Bhall CullalS Ll 5y} (3k) dehy3ll b Bpaiiond) culiill dsall Jiadl cdg peill Cilleal)
o (ehanid) e alall clladll sale) (e Dol b oSaall olld b Ly el ol
J¥) canall (e chslad ued M dpaill Ll L6 Lage o) (1) dwally (0)dsasd
YYYAQ



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

Ll caly SO gd) Lan %IY.67 didy (YaS9.9) s aialee caly

%Y. A

&b

Al dalu P 3
12.4634 9.97072 d ¥ cleatl
3.675874 2.940699 | AU chsiadl
3.894592 3.115674 | il il
1.111229 0.888983 | gl il cisiuatll
78.85491 63.08392 | (ualdl) cisiial

(YASY.4) e
G Ciay
(YaSY.Y) 50

&=Ll %
lys  deaig

el Caveal)

oY AN oy duing YaSTY. LY

Aaagll galy pass AP sd5a daig dals (0)d g2

ARC GIS10.7 gualiy cilajiay duilasy) cislaal) o lalaie) : jaaal

RUSLE zisgad sy dia ) s s QAPJ&JA ("k)lhyﬂ\

YYY .



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

FrAstAn e AnTa730"E AnTS0O0OYE ASTRITI0OVETY
A 4 " A . A A " A " A " A " A A
™
™ @ "

FUNN

m_si"\

BTN

T wainn

e LI

prid_code
‘
:

N D
N A
S P factor
L - ? Vaulue
~ vy, Hiah ¥
\
3 & - e
. v
T v v v v —— v ol v v v v v
\ Asrasore ASTATIOTE ABTS0'0"E As-azsove /

ARC GI1S10.5 zaliy cilajbay duibaay) ¥ aleal) o lalais) @ jaaal)

1 )l Sy LassIRUSLE 7 aseal Gy ailall :\f}\ﬂ\ pa—
< Raster daua clih juwd o RUSLR dalae Glaay 28l 4janl) & ja000
Ghdsall pen A GegmapAjbra lodltoolbox s e cldgis  malbin
O Whie Zpadl sas OIS Y Eall gly 3 Ll pas Go Usaanll e Al
Glaall o il Basasall el parlly 1l JEY) ghliall o din/ JiSa/oda (36-1.1)

Aglall 286 (aleasly i (V) ddjally (1) Jsaall A5Ld)

Bia )l galy pass b Al aaa duady Aals (1) g2
Al dalua RUSLE
95.58572 76.46858 0-11

3.086978 2.469583 1.2-4.7
0.844646 0.675716 4.8 -10

\ARR



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

0.402212 0.32177 11-18
0.080442 0.064354 19 - 36

ARC GIS10.7 galin g 4ilasy) c¥slaal) o falaic) @ juaal)
Al @y pas gﬁRUSLEGSJAJ i z\fy."d\ PEES (V)Z\.hfﬂ\

- ARTARTOYE AR L > B>

Y '1 T

FEL)

WEN
FEN

FEe)
)]

.
il . 'Y kel
‘ o o6 2 s a 5
k‘ .’ —— v E
AnAnO L AR 4L 2078 24 = AR U s 4 4 Ap-paao e

ARC GIS10.7 gabip cilajiag ddlasy) cialaal) Ao lalaic) : jaaal)

ralaliviy)

A/ S/ 36-1.1) ) saig duyeilly Ayl dahaie aliea 5l Canll il i

YYYY



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

Gy Apeil) gomge calglin Al Glad) abiee gl bl o) Auhall DA (e gt
Ao/ Jia/cdat o= alal) Jasal) e sRUSLEz 3908

Ol 53 DA e @l 5 Ll paa ke il AR Jhad) dale ) it

. eahadl

1 Ul )

! )Erkossa T, Wudneh A, Desalegn B, Taye G (2015) Linking soil erosion to on-site
inancial cost: lessons from watersheds in the Blue Nile basin. Solid Earth 6:765-774
2 ) Civeira, Matheus S., et al. "*"Nano-mineralogy of suspended sediment during the
beginning of coal rejects spill."* Chemosphere 145 (2016): 142-147.

3 Alexakis, D.D., Hadjimitsis, D.G., Agapiou, A., 2013, Integrated use of remote
sensing, GIS and

precipitation data for the assessment of soil erosion rate in the catchment area of
Yialias” in

Cyprus, Atmospheric Research, PP. 1-17

4)Amsalu, Aklilu, Leo Stroosnijder, and Jan de Graaff. ""Long-term dynamics in
land resource use and the driving forces in the Beressa watershed, highlands of

(3

Ethiopia.” Journal of environmental management 83.4 (2007): 448-459.

®) Houben, P., Hoffmann, T., Zimmermann, A., & Dikau, R(Y++%).Land use and
climatic impacts on the Rhine system (RheinLUCIFS): Quantifying sediment fluxes
and human impact with available data. Catena, 66 42-52.

6 ) Blodget, H. W., P. T. Taylor, and J. H. Roark. ""Shoreline changes along the
Rosetta-Nile Promontory: Monitoring with satellite observations.” Marine Geology
99.1-2 (1991): 67-77.

7)) Liu, J. Y., and Aosier Buhe. "Study on spatial-temporal feature of modern land-

use change in China: using remote sensing techniques.” Quaternary sciences 20.3
(2000): 229-239.

YYYY



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

®) Schwab, G. O., Frevert, R. K., Edminster, T. W., & Barnes, K. K. (1982). Soil and
water conservation engineering. Soil Science, 134(2), 146.

%) Renard, K. G., Foster, G. R., Weesies, G. A., McCool, D. K., & Yoder, D. C.
(1996). Predicting soil erosion by water: A guide to conservation planning with the
Revised Universal Soil Loss Equation (RUSLE). Agriculture handbook, 703, 23.

1 Wischmeier, W.H., & Smith, D.D., 1978, Predicting rainfall erosion. losses: a
guide to conservation planning, Agriculture Handbook, Vol. 537. US Department of
Agriculture, Washington<DC, PP. 58

11 )Veihe, A., 2002, The spatial variability of erodibility and its relation to soil types:
a study from northern Ghana, Geoderma, Vol. 106, PP. 101-120

12} Veihe, Anita. " The spatial variability of erodibility and its relation to soil types:
a study from northern Ghana." Geoderma 106.1-2 (2002): 101-120.

13 Mohammed Waheed Hassan Hussein Al-Saadi, “Analysis and Modeling of
Drought Effects Based on Drought Indicators in the Eastern Region of Missan,”
Journal of Sustainable Studies 5, no. 2 (2023).

¥y Renard, K. G., & Freimund, J.R., 1994, Using monthly precipitation data to
estimate the R factor

in the revised USLE, J. Hydrol., VVol. 157, PP. 287-306

> Mohammed Wheed Hassan and Kadhim Abdul Wahab Hassan Al-Asadi, “Analysis of Large-Scale
Correlations on Temperatures over Iraq,” Arab Gulf Journal of Scientific Research 41, no. 1 (2023): 2-17,
https://doi.org/10.1108/AGJSR-05-2022-0046.

) an der Knijff, J.M., Jones, R.J.A., Montanarella, L. (2000), Soil Erosion Risk
Assessment in Europe, EUR 19044 EN. Office for Official Publications of the
European Communities, Luxembourg, PP. 34

7y Sharma, Arabinda, Kamlesh N. Tiwari, and P. B. S. Bhadoria. "'Effect of land
use land cover change on soil erosion potential in an agricultural
watershed." Environmental monitoring and assessment 173.1 (2011): 789-801.

18 ) Hui, Li., Chen Xiaoling, Kyoung Jae Lim & Myung Sagong«(¥+ ) <Assessment
of Soil Erosionand Sediment Yield inLiao Watershed« Jiangxi Province, China,
Using USLE, GIS,and RS., Journal ofEarth

Science, vol 21. No. 6, PP. 941-95

') Vaezi A.R.*, Abbasi M., Hajimaleki Kh.. Assessment of the RUSLE Model
Integrated with RS and GIS in Semi-Arid Small Drainage Areas, NW Iran.
IRANIAN JOURNAL OF WATERSHED MANAGEMENT SCIENCE AND
ENGINEERING. 2017;11(38 ):1-10.

VYV



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

20y Teng, Hongfen, et al. ""Assimilating satellite imagery and visible—near infrared
spectroscopy to model and map soil loss by water erosion in
Australia.” Environmental Modelling & Software 77 (2016): 156-167.

2! Mohammed Wheed Hassan and Kadhim Abdul Wahab Hassan Al-Asadi, “Synchronous Impact of
the North Atlantic Oscillation (NAO) and Southern Oscillation Index (SOI( Poles on Temperature
and Rain Over Iraq,” Israa University Journal for Applied Science 7 (2023): 290-302,
https://doi.org/10.52865/EXZS7896.

22y Bouguerra, Hamza, et al. ""Mapping erosion prone areas in the Bouhamdane
watershed (Algeria) using the Revised Universal Soil Loss Equation through
GIS." Journal of Water and Land Development 32 (2017): 13-23.

1 sdaall

1. Alexakis, D.D., Hadjimitsis, D.G., Agapiou, A., 2013, Integrated use of
remote sensing, GIS and

2. Amsalu, Aklilu, Leo Stroosnijder, and Jan de Graaff. "*Long-term dynamics
in land resource use and the driving forces in the Beressa watershed,
highlands of Ethiopia." Journal of environmental management 83.4 (2007):

448-459.

3. an der Knijff, J.M., Jones, R.J.A., Montanarella, L. (2000), Soil Erosion Risk
Assessment in Europe, EUR 19044 EN. Office for Official Publications of the
European Communities, Luxembourg, PP. 34

4. Blodget, H. W., P. T. Taylor, and J. H. Roark. *Shoreline changes along the
Rosetta-Nile Promontory: Monitoring with satellite observations.” Marine

Geology 99.1-2 (1991): 67-77.

5. Bouguerra, Hamza, et al. ""Mapping erosion prone areas in the Bouhamdane
watershed (Algeria) using the Revised Universal Soil Loss Equation through
GIS." Journal of Water and Land Development 32 (2017): 13-23.

6. Civeira, Matheus S., et al. ""Nano-mineralogy of suspended sediment during

the beginning of coal rejects spill."" Chemosphere 145 (2016): 142-147.

Cyprus, Atmospheric Research, PP. 1-17

8. Erkossa T, Wudneh A, Desalegn B, Taye G (2015) Linking soil erosion to on-
site inancial cost: lessons from watersheds in the Blue Nile basin. Solid Earth
6:765-774

~

\YYo



AVEE0-a Yo YY A, (Y)Gale /ol 23l Gualdd) alaal) / dusaldd) Aduad) | dal Siaual) il jalf s

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Houben, P., Hoffmann, T., Zimmermann, A., & Dikau, R(Y++%).Land use
and climatic impacts on the Rhine system (RheinLUCIFS): Quantifying
sediment fluxes and human impact with available data. Catena, 66« 42-52.
Hui, Li., Chen Xiaoling, Kyoung Jae Lim & Myung Sagong ¢
«(Y+Y)Assessment of Soil Erosionand Sediment Yield inLiao Watershed:
Jiangxi Province, China, Using USLE, GIS,and RS., Journal ofEarth

in the revised USLE, J. Hydrol., Vol. 157, PP. 287-306

Liu, J. Y., and Aosier Buhe. "Study on spatial-temporal feature of modern
land-use change in China: using remote sensing techniques.” Quaternary
sciences 20.3 (2000): 229-239.

precipitation data for the assessment of soil erosion rate in the catchment
area of “Yialias” in

Renard, K. G., & Freimund, J.R., 1994, Using monthly precipitation data to
estimate the R factor

Renard, K. G., Foster, G. R., Weesies, G. A., McCool, D. K., & Yoder, D. C.
(1996). Predicting soil erosion by water: A guide to conservation planning
with the Revised Universal Soil Loss Equation (RUSLE). Agriculture
handbook, 703, 23.

Schwab, G. O., Frevert, R. K., Edminster, T. W., & Barnes, K. K. (1982). Soil
and water conservation engineering. Soil Science, 134(2), 146.

Science, vol 21. No. 6, PP. 941-95

Sharma, Arabinda, Kamlesh N. Tiwari, and P. B. S. Bhadoria. ""Effect of
land use land cover change on soil erosion potential in an agricultural
watershed.” Environmental monitoring and assessment 173.1 (2011): 789-
801.

Teng, Hongfen, et al. "Assimilating satellite imagery and visible-near
infrared spectroscopy to model and map soil loss by water erosion in
Australia.” Environmental Modelling & Software 77 (2016): 156-167.

Vaezi A.R.*, Abbasi M., Hajimaleki Kh.. Assessment of the RUSLE Model
Integrated with RS and GIS in Semi-Arid Small Drainage Areas, NW Iran.
IRANIAN JOURNAL OF WATERSHED MANAGEMENT SCIENCE AND
ENGINEERING. 2017;11(38 ):1-10.

Veihe, A., 2002, The spatial variability of erodibility and its relation to soll
types: a study from northern Ghana, Geoderma, Vol. 106, PP. 101-120

Veihe, Anita. ""The spatial variability of erodibility and its relation to soil
types: a study from northern Ghana." Geoderma 106.1-2 (2002): 101-120.

'YV



AVEEom A Y oYY Adu | (Y)ale [aol sl dsallf (ualdd) Alaal) [ dcaldd) Aiud) | dalicwal) ciluad Al Alaa

23.Wischmeier, W.H., & Smith, D.D., 1978, Predicting rainfall erosion. losses: a
guide to conservation planning, Agriculture Handbook, Vol. 537. US
Department of Agriculture, Washington<DC, PP. 58.

YYYY



