


KA AL &

Hydraulic Engineering and Design

I

F%
Editor-in-Chief

% Lok EHA AR

o o

(LT %E)

Do R b s 4 o A R BT PR

L]
b B S b B T L B PR
L ana]

FoM K AR A SRR P

AN AT PR 6]

N F LA RSB
LT R K R AL

AR AR B AR B

Editors

I W L AEA AR A AR R
FUBRAR, | ol AR ST DA AR A PR )
LM BORT R B RE KSR B
N S PSP R TS
Ak | FHSK AR ER AR A R

RS M &
Bt LT IR DA R ) X &
BB B | AR AT AL TATFRAN 5] FA
B EE AR K T AR A TR 5] ER
x| 2 ¢ of AR KB+ = DA R A R 6] B E
BooME G REHHAS LERXFTFLR BN £
FWE bR ETREAREERR i
Bt | T R BASR B3tk

PREA & | o R AR AE A A RN 8]

i R KT LA H A TR 8]
) R R FT TAZ G H) A TR 6]
o R R AT A2 H) A PR 6]
i R T LA H A TR 8]

ARG - DER HBEFTTFERE BEN

N A

DR A K o ] 3% 3 1R

Cooperative&Support Organizations

PEEEIEALLBREARAFLER S

ik B KA F R
Ayl 77 A% B A

eI 2 B F Kb AR
HEERKT BRI S
oD 7R L AG A M AR PR 8]

B FR 2 B AR

£ B B A8 8 paAt
Fmyk 77 g A5 Ak
A3k ACA AR

TAE (AR ) SACAEEA R3]

http://cn.usp-pl.com/index.php/slgcsjAddress: 73upper Paya Lebar road #07-02B-03 centro bianco Singapore 534818



H % CONTENTS

o |

TR /4

E F K E/

X 77 & /11

kFE /14

R
&
|

/117

K&

>
R

pld

ka4t 20

E
bl
bl
S

BT 23

¥

K BRI /26
Z 45 /29
4L /32
BT B AL *, B HH A4 /35

Dawit Kanito, Samuel Feyissa/42



Hydraulic Engineering and Design, 7k T2 5i%it (12)2022,4

KPR T B AE R PSR e 7 B

R
EMHEKEE TEEIE 756599

o OE: KAERAE R TR ARERTH—AXERT, ENERKFHRAEXZIKAZRGRE
Fogeds, EHERREGRAEER, B TFRTRGEES, ozt Rk, & AHFARGE R, BIRPBERMRK, KA
IAMNEREZLR LR TN, AT KA LA TE P B2 69 FIARAT T RS, R B T AR a9 R,
XEERE: KA A, RTEE; FA; Hik

Analysis of the problems and measures existing in the

water conservancy project construction management

Tong Hai
Pengyang County Water Bureau, Ningxia Guyuan 756599

Abstract: The construction management of water conservancy construction projects is a key link in the current social
construction, and its management level will be directly related to the quality and safety of water conservancy construction.
In recent years, China’s water conservancy construction, due to the shortage of water resources, coupled with the demand
for agriculture, electricity and other fields, the construction scale is getting bigger and bigger, the construction and
management of water conservancy projects has been paid attention to. This paper deeply analyzes the problems encountered
in the construction management of water conservancy projects, and puts forward the corresponding countermeasures.

Keywords: water conservancy project; construction management; problems; measures
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Research on the problems and countermeasures existing
in the construction and management of rural water

conservancy projects

Jianrong He
Zhangjiagang City River Management Office, Zhangjiagang, Jiangsu Province 215600

Abstract: Agriculture is an important basis of national independence, social stability and national economy, and plays an
important role in China’s social and economic development. Water conservancy projects is an important basis to ensure
agricultural production. With the continuous development of our society, rural water conservancy projects have become the
foundation of rural construction, and gradually been highly valued by the society. This paper mainly analyzes the management
problems of rural water conservancy projects, and puts forward the direction of improvement, hoping to help related

industries.

Keywords: Rural water conservancy project; Construction management; Problem; Countermeasures
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Planning of homogeneous soil dam and soil material

yard

Fang Wang Hao Zhang
Qishan County Hydropower Task Force, Shaanxi Qishan 722400
Shaanxi Water Group Co., LTD., Xi’ an, Shaanxi 710000

Abstract: Earth-rock dam is the most widely used and fastest developed dam type in water conservancy
construction projects in the world, homogeneous earth dam is one of the important dam type, the construction
of homogeneous soil dam needs to use a large amount of soil material, so the reasonable planning and use
of soil material field is the key to ensure the normal construction of homogeneous earth dam. This paper
provides reference and help for the construction of similar projects through the planning of the dam site.
Keywords: Homogeneous earth dam; Soil material yard; Planning
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Research on the application and implementation of
water-saving irrigation of farmland water conservancy

under the background of ecological governance

Wandong Liu
Dayu Water Saving Group Co., Ltd. Lanzhou, Gansu 730050

Abstract: With the support of water resources, irrigation in farmland plays an important role. However, water resources in
China are currently facing shortages. Therefore, in the process of farmland water conservancy and irrigation, it is necessary to
adopt new water-saving irrigation technologies to improve the efficiency of water resource utilization. This not only increases
agricultural productivity, but also achieves the conservation and scientific allocation of water resources. Based on this, this
paper studies and analyzes the application of water conservancy and irrigation technology in farmland under the background
of ecological governance, and expounds on the implementation points of this technology, in order to provide a reference for
farmland water conservancy engineering construction and water resource conservation and utilization.

Keywords: Ecological governance; Farmland water conservancy; Water-saving irrigation; Application and implementation

ARG B = X5 AN [ il DX Al & e =k T e EL R
Wi, [RIER T R AL TR, $R T KBS A
FHRCE, ST A =T RR K e, MR N B s Xt
A HATKEM B AR AT G T SLRA N, i
AR W W R ARAE Y A TR 17K 4y, NI IR B K
Vs SR B Y, SEBLUAR KR TR R
Fmhpgl g e,

—. RHEKMITETKEREARKEZEA

L1 A HKHR TR rp e R R 32 H]

TP B AR AR T R A AR5 98 38 A 1o PR
B2, WIERTT L@ L 7 A 1E R K E B4R
TEAANEWI AR R TAL, X IR AERERS 15 & R A
1, ERESABAERIK SRR, IF il R AR A e
PE AR KB IR A R R R RO 4K BTk
—o [HRTEHMEROAR B B AL R o, R
BRI G FIRG ST, ARG A TR 5T HE A AH . Y

BERN VN, AREAR FHE 1] LR K B U8 A4 204 Bl A L A
KA, RS A TR HE RS 26 1F o R REBOARAE B
I B AR RERS S BUK IR 29 H Y, ER T A
Ho DX B 28 0% R RRAFAE 2257, TR T RIBEB RIHIX, X
T ARARMER 2 AR 51

1.2 4 TH K ) T Hh (R 988 2 A -5 B 1) A 4%
iz

TR TR i A A A TH KR A P A 08 P RAT A5 14 5
P, XTI 3 B2 fet R A I K A B R e 3]
e, I K R, XAPERERERE S A AT
Yo A AR TE RE (7K J3 ] LA R ek oy
RV B R BG H o IXIEARAEAR K T A
B T REAS K B IR BISE R, I REAS 5 /K
TARENRS AN, SRRy 200 T R A 0 BRI AN
T EAS A AR L BN K 43 1 SR S B
W, ERAER P UMATRAG S P, K,



Hydraulic Engineering and Design, 7k# T2 5i%it (12)2022,4
ISSN: 2661-3816(Print)

@ Universe

HRIR R ML DAL T AL R, RO T A
HRAIERSBRSY , TICFHOLBE A X
BRI 3 WL, BT A AR AT 1
T —E MBI WEHEHOR OBk A I
FADKGEATHE, BRI KBO R 22 ik, i
1T MO T 1AM P S, TS
TEMRIEIE RO FL . JETCH AR P BIR DL LR, &
SR 5 K7 AT RIS, (e
AR IR HACE . SSIUKRIEA . 51
AR BRI, 5 T A VER IO
131

13 R IR TR HAR HO R

SRR (e L W 2, (ETR
ARTHBIX HOR BN 2 . (R SEITCHOAR 1t P B
I S, TP TR, ST
T 69 KM BB S, AR Tk V1520
AR TAR R . AR T A4 R o
OB IGIERT T fA S 0087, HBE AR MAIL,
A2 TAKYETRAI M ), S QT 7 0
BUBRI) 7530 TSN A, SEUITIE RS A R
BB HEREAE] T AR, I T LA LY Vb
THRIHERABTE R . UMEREFTREE RS, 1)
RSO , BOR R E R KBk kR fe
I, A AT T B = K VIR
SILH A AT RORAG, R KR T2
KA

14 KGR TR I LA EECR 0470

WAL TR IOV 55 G T A2 0
SEBEHOR , SRR LR AR e I
U BEAUBEE AR o, R Ak
5. ARG TR 1716 5 2 ARG, EiEES
AKREERTH LSS 5 h LIS ST K VU
PO, HBOLESIE T AL 5 KRS, 7l
BT IO, T R LA B
SERCR AT LR, BT e P B
SRRIBLGI0P 2, AR IE A KR R A
RS KRR SR

= REKH TR AR AR E R

2.1 BT Hb R X6 A FH ORI AR 4 7K e A
Fra Bk

TEXPA AT T K BEBE S, T AR G 0 A [ Ao
DS A 0 e BB, Ol B R S AT 23 5 0 B, R
P T R RS A Y M T KR AR . e, T
VRN Gt B AR BlE DN ) A AR T 00T, [
IR 7 208 LSS LA S A B AR IS DL A T AR, 45
A TR SR B0 LK Y 1l B g FIAB ) A K PRI e
IR AR T K HER AR, A5 K HE BEEOAR A (B AE
A RERE L AR A K AR BB A RO R, X HEA

0

12

(ELREAS (1 5 7 P BB AR ) SV R A 015 21 4%
AR RERS A 1 K HE BASCR (PR THE AL AR R FE NIk Ty s X
SRR, fFROKERD, RIaT A& AETr
DX SRR A B - SR A e P d o T ) Y 7K D B
A, AE R 7 AT A R, ANERE
HEBACRAT T, I RERS A AR RIK B R LR
e, SRR K GEIRA A FIROR, W RAEY KT
it 7RGy, SEBUAR IR BLS 1OK A H Y. AL R TAR
HAEREPE T K HEBEOR Z AT, 5 E A A K XA Y
Wi, BIESEPATERG T, DI O RS PR R AR A
BT, ROKBEIRIE SR E T R, AR i
DA FAEN 51 B30 B BT B, sl 3k ol T
RERBE 0] 5 BRI R Iy A Jig, kg 2 AR AR
AR A FAE XU oK, A M TARE LR
IKHEBEBE A AT 528 K e 5 i {E 5

2.2 30 T PRI TR) P8 0 i A T A 4

AV AR X T HFEA T HEMER , =5 EEXPARA Y AR
KT K & AT 30T, LA A LR X K B¢ I A TR
AR ] AT A 2R, DAMORIRAETIRECR . H G,
PR B R BR[N] A RV A i s fr) K
EEPETREERE, 255 AT B UG IE B K 23
AR, AR R TR K o [RI, SE B R
EEHZHE, A ROE K BRI SR I A, K
TEFTKHERE AR T, T R K 28 R VA S R B K i B
RBCREHEATITE, ARG TSRS RO e A1 A T4
o R SO T RE R e b B = AR B
IR BAUE BRI AR ) A= K P 1K 5 A
0 R TR 4 A A AR A A TR K R A T B A
TS B B PEATAT Rt LR s ] A= il

2.3 JINRAR FH AR A5 /K o RSt 4 447 g

TKHERE Bt BEAT A A M B R G B, B Y 2
I ATREMS M BEBCRAF B IL . ZBOBIX AT K R
AR ZREAE AN, X LB 23 52 22 K 2 )
T B D RE L BUABIR , AT A HH P 0E 7 A5,
YA A KR R R B Z Ok gy, LA R R . AR
ARG A B s, 2RO XN T45 KR Bt Y
PO APORATAE—RE BRI, RN KB BRI AN fiE
FHE SRR, DTS2 MR Y K P R A B AR E AR . =z %)
TOKHEBRBAES S EA AL, (AR A I T RO AW
TR, ™A T K BEIR TR B FISOGAE S A A 3 5
AHITF ARG 2 A G B H AR . Hak, A
KIATFARTE RIS [ B sHE ST, 7ETFEMR
TAERNEAFE T TAGBEIE, Bk /KR TR B
MELIG B AR R B o BERTIXSE RIS, AN [R] Ml X 0 Ffpe
N GAEBEAT TR PERRI, , 75 2 0 35 7K R R Bt A
Y GG, RSOGRSB4, JFRER e R
B IR I, B A QN B RERS IR A J3E TSR
PSR TAR . TR AT U HE Ll O BOR A 15K



69QM%&

Hydraulic Engineering and Design, 7k T2 5i%it (12)2022,4
ISSN: 2661-3816(Print)

TEMBE AT B Y, IORRREAS 7R /K B HH B
B Ff B XS B s BEA TS, WIS 9 K T8 T A
PRBtORRR, (KR RER L efi e miatr, BTk
TEBR TR LSRR R AL o

2.4 ANFRFAR KA T AR A5 K REBE A 5% )1 )3

B T B A S 22 T B A e, 5 7K R T AR )
P A2, B AR A Al T B AT HIX
B 3Z Z R  R A5NE , STTAR LA S SR il b A
TE—ERIRIRE, =B RELAT 1R B4 LA T K B
R T DR DGR I i AN KR T AR A B i B 42
B, ANOKBEBR A P TR IR . Hi—, A HEL
JRF AT LI A K] T AR AT J Hh 5 ARV A9 2 RBOR
AN N AR T KB A H], [R]ik
IS E L 21N A & & Ny - 4/ VAT N
BoI SRR, St 2 Kol 245 25K B T
FEr, A TT WA B 4 o T AR A B LA B B f )
ety e, R K TRERLS R, MR
X B EA T B HE, D BB AR, X
SRR T NG, JFRYE TR B SR R od
S P YIS N o S R I 5 % NI B Y VA DG B
WA TRIFOIIE, O E A S b 558 RE AR,
PR AT LI TR RE R LR 3 BRI T 7K R
TR, XREAEREREHE WA S 51 S I i AR A T 98 10k
VAR A KR BUAE S, IR MBS R, Xk
SRR AT 00T, ST AR CBOR B i 5
TR TR K, SEBRA KR R AR G ) — A4k
i, ARAE AR TH PR A 552 B 75 0 AN WX 3 7K i BB A Bk

TR 55638, HAEREM R b5 ek AR 7%
[ 38 10 > 5 B AR TAE 1 &Ml BB 7 LA S AR K
KT KR A A DL B il PR AR S8

=, 8RIE

ZE L RTIR, FER B TR A S K HE A R
AMERERS K G A O EAS B 7800 4%, RSl
SERVEM A K BT (K4, X3 AL R AE TN 28 55 &
HARIEE S A ) L X A AL R T4 5 AR T 2
L KHEEROR I, IF45 G S 1 i AR R A 1%
X IR AR ST RAL S8, ST K E B AR FH )
seAk, FORITE AR T2 HUR FHAEARO R 2 rh, AAR
Jot b SRR KA K E AR, SRR REAE A 500 e 3 ]
AR PRHLZ [

BEk:

[1] E5 . ABRETE 5 P A ACH K B iz
MR RRT (1] KA ,2020(22):143.

[2] B 5 . A FH KR TR 5 K HE I AR IR 2R [J). 3¢
(R ) ,2021(11):2167-2168

[3] ZEIGEMN . S5 ERE X A T = 8500 7K G AR g
5% JE SR (7], DUJTKF] 2021,42(2):131-132,141.

[4] TRREE . A T KR 5 7K 0 TR B AT A B ().
MRS (F) ,2022,20(4):67-69.

[5] A . XA FKR 5 7K E I T AR BET 04347 (D).
PRATBI 525 2022(23):219-221.

[6] Z=HEHT . A KA1 7K HEE TRE A gk 5458 (1],
Bl 5 REARAL ,2022(6):39-41.

13



<

Hydraulic Engineering and Design, 7k # T2 5i%it (12)2022,4
ISSN: 2661-3816(Print)

KB TRSERI P SR BB s SR W 5 RO 98

EZimE' KFER’
1. FETmHARKSESE WEHF 274000
2. LEEETHRIZETIEEGRAT WHEEE 250011

W OE. KA IRAELSHALEFTAAERNZFEL, AALRS. AR EGFLAMER, ALATRE
EFLF, #TAH R rmEE AT RARN eFb, Bl EEAT56 15 09 78 4 A% Rt iT 564 8,
VAPRIE R B 8 R F A TR T H 4 R R, KAEIX R B E R EBARFIRP G AEAREL, RS EZRENL, AERIE
B A ATIR TRRE MR A, XBERS AROESKEERGTAE R, Bk, KFRAIRTERY
I E B A SR E B R, SR A IR TAREARY AT F AR w7 T o7, P3RBT —@i, 5K
PR E KA LA R L, IR ARFA) A R Kb,

KEEE . KA AR, AehikaeiiX, I E; TAEZKX

Study on the influence and countermeasures of
environmental protection methods in hydraulic
engineering planning

Yuanguo Li', Ziliang Zhu?
1. Heze Mudan District Water Affairs Bureau, Heze 274000, Shandong
2. Shandong Weixin Municipal Construction Engineering Co., Ltd.Weixin, Shandong 250011

Abstract: Water conservancy projects have significant economic significance in today’s society and are a key foundation for
human progress and social development. In the construction and development of water conservancy projects, it is necessary
to carry out an analysis of the influencing factors before construction. At the same time, the impact of the ecological damage
caused by post-construction on the surrounding environment and resources should be comprehensively considered to ensure
sustainable development. Water conservancy projects should adhere to the basic principles of environmental protection
and, based on actual conditions, not only increase economic benefits but also reduce the adverse effects on the surrounding
ecological environment, while ensuring the safety of the project. Therefore, from the perspective of environmental protection
and ecological protection, this study analyzes the means and impacts of environmental protection measures for water
conservancy construction projects and proposes some suggestions to promote the sustainable development of China’s water
conservancy projects and maximize environmental and economic benefits.

Keywords: Water conservancy engineering; Infrastructure construction; Environmental benefits; Engineering construction
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Discussion on water-saving measures in agricultural
irrigation projects

Ronghua Wu
Dayu Water Saving Group Co., Ltd., Lanzhou, Gansu,730050

Abstract: In agricultural planting activities, irrigation work is an essential part of it. However, traditional irrigation methods
suffer from water resource waste, which affects the sustainable development of agriculture. The emergence of water-saving
irrigation technology can solve this problem, improve the irrigation effect, and enhance the utilization rate of water resources
in agricultural irrigation work. This paper focuses on the research of water-saving measures in agricultural water conservancy
irrigation projects, clarifies the existing problems, proposes improvement measures, and describes optimization strategies in
detail, aiming to provide reference.

Keywords: agricultural planting; Water conservancy irrigation; water conservation
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Application of water conservancy information
technology in water saving irrigation project in irrigated

area

Jinzhu Zhang
Lanzhou Branch of Hangzhou Water Resources and Hydropower Survey and Design Institute Co., Ltd.
Lanzhou, Gansu, 730000

Abstract: In today’s high-speed development of social economy, improving the efficiency of water resource utilization has
become a key concern. To save water resources and achieve efficient utilization, it is necessary to introduce water information
technology into the water-saving irrigation engineering in irrigation areas. Real water-saving irrigation can be achieved
without affecting the quality of irrigation, thereby maximizing the benefits of water-saving irrigation projects in irrigation
areas. In this paper, after a brief analysis of the role of water information technology in water-saving irrigation engineering
in irrigation areas, the specific application measures are elaborated. These measures include establishing a sound information
irrigation system, strengthening fine management, and building an information feedback mechanism, which are only for
reference by industry professionals.

Keywords: irrigation area; Water-saving irrigation project; Water conservancy information technology
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Research on the problems and measures of construction

technology of Yellow River Water Conservancy Project

Haotian Cui, Zhiyu Li
Yellow River Estuary Authority Lijin Yellow River Affairs Bureau Lijin, Shandong 257400

Abstract: Water conservancy projects are ubiquitous throughout China. It is not an exaggeration to say that wherever there are
people, there are water conservancy projects. The widespread construction of water conservancy projects has created favorable
conditions for the sustained and high-quality development of China’s agricultural economy. During the construction of water
conservancy projects, there are often special regions to be dealt with, especially for the Yellow River water conservancy
project, where the construction technology requirements are high, the management difficulty is great, and the requirements for
construction materials are strict. This is due to the unique geological and geomorphological features of the Yellow River. This
paper provides an in-depth analysis of the problems in the construction technology of the Yellow River water conservancy
project, and briefly elaborates on effective measures for high-quality construction of the Yellow River water conservancy
project, for reference.
Keywords: The Yellow River water Conservancy Project; Construction technology; Problems
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The necessity analysis of strengthening construction
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management of water conservancy project

Liangshan Song
Changji Water Conservancy Management Station (500 Administration Bureau), Changji, Xinjiang 831100

Abstract: This paper studies the problems of construction technology, supervision during the construction process,
management system, and personnel management related to water conservancy engineering, and proposes corresponding

measures for engineering construction management, in order to provide reference for relevant personnel or projects and

promote effective control of the overall construction of water conservancy engineering .

Key words: hydraulic engineering; Engineering construction; necessity
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Problems existing in farmland water conservancy

project construction management and their solutions

Juan Li
Pengyang County Water Bureau, Ningxia Guyuan 756599

Abstract: Irrigation and water conservancy is the basic guarantee of modern agricultural development. Only better
management of water resources in farmland and more efficient use of facilities can agriculture be better promoted. However,

there are many problems in the management of farmland water management, which have a negative impact on the project.

Solving the existing problems will play a great role in the development of modern agriculture.

Keywords: irrigation and water conservancy projects; construction management; problems and countermeasures
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Application analysis of information technology in water

conservancy project management

Hongli Fang
Rural Civilization Construction Service Center, Liulin Town, Juye County, Heze , Shandong, 274922

Abstract: Because of its outstanding ability, information technology has been widely used in the construction of contemporary
water conservancy projects, and has gradually become a necessary technology to carry out various projects in the current
society. The management and economic analysis during the project development shall be ensured through the data collection
and calculation capabilities of information technology. It can be seen that the wide application in the construction of grass-
roots water conservancy projects can improve the scientific and efficient management of water conservancy construction
at the root. This paper will summarize the practice of informatization concept and technology in water conservancy project
management, analyze the significance of informatization technology and the main problems in practical application, and
propose improvement measures for the existing technical application problems, which can provide practical reference for

relevant personnel.

Key words: hydraulic engineering; Project management; promotion of information technology;
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Hydropower as an Important Renewable Energy Source

Agata Matarazzo*, Martina Sgandurra
Departments Economics and Business, University of Catania, Catania (CT), ltaly

Abstract: Renewable energy sources represent an issue which, nowadays, is earning more and more attention by people,
governments, institutions and international organizations. This issue has been at the centre of many conferences, international
conventions, binding legislations and voluntary standards. Renewable energy sources are part of the energetic sector, but they
can be considered, more appropriately, a specific part of the mentioned sector as they are all characterized by one feature:
they are environmentally friendly ways of producing energy. In other words, renewable energy sources are means to produce
energy that do not imply the exploitation of finite sources, such as oil or carbon, but exploit energy coming from the sun,
Earth, winds, biomasses. This sector is rapidly growing, as recently RE sources have reached the 13% of the total energy
sources and now they are even more used. This paper has the aim to analyse and classify REs and the Italian situation referred
to green energy, showing many successful cases of hydropower plants in different Italian regions. Thus, the installed power
and the environmental conditions of different Italian regions are illustrated, comparing the different results and potentialities
related to each region. It is possible to state that, generally, Italy has seen different stages of development of green energy, with
relevant differences among its regions.

Keywords: Hydropower; Electric energy; Italian regions; Environmental impacts; Renewable sources
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2 Number Power (MW)
Piemonte 820 27202
Valle d’Aosta 154 959.4
Lombardia 594 5095.6
Trentino Alto Adige 765 3297.1
Veneto 373 11583
Friuli Venezia Giulia 215 502.0
Liguria 80 89.3
Emilia Romagna 170 3392
Toscana 194 367.5
Umbria 41 511.5
Marche 167 2484
Lazo 83 405.7
Abruzzo 66 1011.3
Molise 31 87.7
Campania 55 342,2
Puglia 7 29
Basilicata 14 1333
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Comparison and Applicability of Selected Soil Erosion

Estimation Models

Dawit Kanito" ', Samuel Feyissa®

1.Natural Resources Management Directorate, Southern Agricultural Research Institute, Areka Agricultural
Research Center, Areka, Ethiopia

2.School of Natural Resources Management and Environmental Science, Haramaya University, Haramaya,
Ethiopia

Abstract: Soil erosion is a globally challenging issue that hinders agricultural productivity by enhancing land degradation
and loss to the top fertile soil. Although it is a global issue, its effect is adverse on farmers dwell in developing countries.
Hence, providing information on soil loss is crucial to plan and implement appropriate soil and water conservation measures.
Accordingly, erosion estimation models were developed and grouped as empirical, conceptual, and physical-based broad
umbrella. This review paper primarily is intended to compare the opportunities and limitations of widely implemented soil
erosion estimation models and review their applicability by selecting widely used models such as: USLE, RUSLE, SLEMSA,
and WEPP. The result of this review revealed that the so reviewed erosion models have been designed to predict soil loss from
sheet and rill erosion. Evidence from studies indicated that R/USLE models can be universally used by calibrating to the local
environmental conditions. They are simple, requires less data and computational time, however; they are not event responsive
and measure soil loss from gully and stream-bank erosion. But, RUSLE model has different parameter calculation procedure
than the USLE. This study also depicts the SLEMSA model treats soil erosion factors as a separate entities and is highly
influenced by LS factors. The WEPP model has capability to estimate soil loss in a short time scale and out-of-place erosion
rates, but; it only works for individual hillslope. Thus, based on the result of this review the following recommendations are
forwarded for further study to fill the gaps; upgrading of R/USLE parameters, modification of topographic sub-model of
SLEMSA, and revision of essential parameters in WEPP model to estimate erosion from large catchments.

Keywords: Soil loss; Event-based erosion; Erosion models; Model calibration; Agricultural productivity
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