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ABSTRACT

A model isa simplified representation of a complex system. M odels can help usto
increase our under standing of the process. Discussions on modeling of natural processes often
cometo a point whereit isdoubtful if modeling a certain processis possible, because thereisno
enough scientific knowledge of that process. However, it is often still worthwhileto try to model a
certain process because the model contributesto improved under standing.

Having knowledge about quality and quantity of erosion and sediment for soil and water
conservation isimportant. In recent yearsdueto progressin different sciences and technology
erosion modeling is developed. There are many models and one of the problemsis selection the
appropriate model for different conditions. In order to apply a model one must clearly define
what he expect from his modeling study, he should know about the models, number of models,
type of models, limitation of models, ability of models, sensitivity analysis, criteriafor selection
models, Errorsand accuracy the models.

Thisarticleintroduces 161 er osion models and classified according to the type and

erosion process of models. It will be useful for the expertswho want to select the appropriate

model.

Key words: erosion models, type of models, criteriafor selection model.
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(TYPE) dus g5 1 ooy O g
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Type:
D/L = Distributed / Lumped
P/O/E/M = Physically — based / Conceptual / Empirical/
M athematical
C/S/IF = Catchment / Hillslope/ Field
V/T = Event / Continuous
Fe/fd = Finite element / finite difference

Pr ocess:

E = Erosion

R = Runoff
N = Nutrients
P = Pesticides

C =Crop growth
S.Y = Sediment Yield

L = Landdlide

Yy



G Al 515 S il 8050 sla Jae

No Acronym Model name Year reference Type Process
1 ACTMO Agricultural Chemical Transport Model Frer et al 1974, 1975 L ERPN
2 AGNPS Agricultural Nonpoint Source Young et al 1987 DPCV REN
3 AGRUN Agricultural Runoff Model Donigian et al Vv ER
4 AGWA A d ial Watershed USDA-ARS National Sedimentation Laboratory
5 ANSWER Areal Nonpoint Source Watershed Environ mental Response simulation Beasley and Huggins 1980 PCV fd ERN
6 ARM Agricultural Runoff Model Donigian and Crawford 1977 LECT ERPN
7 BLM Bureau of Land Management D E
8 BORAMEP Bureau of Reclamation Automated Modified Einstein's Procedure Burkham & dawdy 1980 M sy
9 BR1STARS Bridge Stream Tube model for Alluvial River simulation Molinas & Wu 1997 M S.Y

10 BSTEM Bank Stability and Toe Erosion Model Andrew Simon, Robert Thomas, Andrea M E
11 CALSITE CALibrated Simulation of Transported Erosion HR walling ford 1993 DCE E
12 CASC2D CAScade of planes-TD M
13 CCHE1D r Computational Hydroscience and Engineering)by USDA Agricultural Re ional Hydroscience and Engineering thes U ™M S.YR
14 CH3DIMS Curvilinear grid Hydrodynamics 3D integrated Modeling System Sheng et al 2002 M S.Y NP
15 CH3DSED Curvilinear Hydrod in 3D Sedi Transport Modul Dr Sheng 1986 mfd S.Y
16 CH3DWES Curvilinear Hydrodynamics in 3D Waterways Experiment Station U.S. A.E. WES University of Florida 1990 M S.Y
17 Chisci Auther Chisci et al 1983 v ER
18 CNS Cornell Nutrient Simulation Haith and Loehr 1979 DV ENP
19 cPM Cornell Pesticide Model Haith and Loehr 1979 DV ERP

20 CREAMS Chemical Runoff and Erosion from Agricultural Management Systems Kinsel 1980 LOCTV ERNP

21 CREAMS-WT CREAMS Water Table Heatwole et al 1978,1988 LOCTV ERNP

Y¢
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22 Cs137 Cs137 D E
23 csu Colorado State University model Li 1976 — 1980 DPCV fd ER
24 CURTIS (author) Curits 1976 D ER
25 DELFT3D DELFT M S.YNP
26 DFECEM(RFEM) Distributed Finite Element Catchment Erosion Mode mani & F. Shirvani Shiraz University Ira n FeC S.YE
27 DSS Depositeo of suspended Sediment rs at the Hydroloic Engineering Center(H M S.Y
28 DUSLE Differentiated USLE Flacke et al 1990 DECT E
29 ECOMSED Estuary and Coastal ocean Model with Sediment Transport W.lick at the University of California ™M Sy
30 EFDC Environmental Fluid Dynamic Code DiToro & fitzpatrick 1993 Vfd S.YNP
31 EP Einstein’s Procedure Einstein’s 1950 M S.Y
32 EPIC Erosion productivity Impact Calculator Williams et al 1984 LOFT ERNC
33 EPM Erosion Potential Method Gavrilovic 1988 L E
31 ERARRB Envir | pollution Erosion Sedi and Rural True 1976 v E
Runoff

EROSION MODEL OF
35 YANG, MOORE, BURCH Erosion model of yang Yang 1973, Moore and Burch 1986 ER
36 EROSION2D 2-D rainfall erosion model Schmidt 1991 DPSV fe ER
37 EUROSEM EUROpean Soil Erosion Model Morgan et al 1991 DPCV fe ER
38 EUROWISE Lisem(Gullies) version2.13 Van Deuren & Wesseling 1998 DPCV fd EGR
39 FAO F.A.O. L E
40 FEM Finite Element Method Jayavardena, A.W. & white, J.K. 1977 MFeC E




G Al 515 S il 8050 sla Jae

41 FESHM Finite Element Simulation Hydrological Model Ross et al 1977 DECV fe R
42 FLO2D FEMA 1988 P RS.Y
4 FLUVIALL2 by Chang at San Diago State University ™M sy
1988
44 FOURNIER Fournier Fournier 1960 L sy
s GAMES Guelph model for evaluating th.e effects of.AgricuIt‘uraI Management Diskinson et al 1986 DECT fe E
systems on Erosion and Sedimentation
% GAMESP Agricultural Management systems on Erosion Sedimentation, Rousseau et al 1985 DECT fe P
phosphorus
47 GEMSS Generalized Environmental Modeling System for Surface water J.E.Edingor Associates Mfd S.YNP
48 GILLEY Author Gilley et al 1985 DP E
49 GLEAMS Groundwater Loading Effects of Agricultural Management Systems Leonard et al 1987 LOCTV ERNP
50 GLLVHT Generalized Longitudinal Lateral Vertical Hydrodynamics and Transpor | t  John edinger & Edward M 1989 M S.YNP
51 GSTAR1D Generalized Sediment Transport for Alluvial River Molinas & Ya;(gml(iiz,oyzang & Simoes M S.Y
52 GUEST Griffith University Erosion System Template Misra and Rose 1989 Docv ER
53 GWLF Generalized Watershed loading functions Haith & Shoemaker 1987 MV ES.Y NP
54 HEC6 Hydrological Engineering Center U.S.Army Crops of Engineers 1991 M Sy
55 HECRAS Hydrological Engineering Center U.S.Army Crops of Engineers 1991 M S.YR
56 HILLS HiLLslope simulation model Smith and Hebbert 1983 DESV ER
57 HSCTM2D Hydrodynamic Sediment and Coastal Transport hayter & Mehta 1986 Fe S.Y
58 HSPF Hydrological Simulation Prog. Fortra Barnwell & Johanson 1981 LECT ERNP

Al
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HYDROLOGIC DEL
CONTRIBUTING

59 AREAS Gburek 1983 L R
60 IHDM Institute of Hydrology Distributed Model Rogers et al 1985 DPCV fd R
61 IRIFR-E-A Iran Research Institute of Forest and land - Ekh i & Ah 1995 LEC Wind erosion
62 ISISSEDIMENT 2001 Halcrow group Ltd, UK & HR Welling ford Lt mMcC ES.Y
63 1USG 1s Unit Sedi Graph Kumar and Rastogi 1987 E E
64 KINCON Silburn and Loch 1990 P R
65 KINEROS KINematic EROsion Simulation Alonso and DeCoursey 1985 DPCV fe ERN
66 KYERMO Kentucky Erosion model Hirschi and Barfield 1988 DPCV fd ER
67 LANDRUN Land use effect on water quality Novotny 1976 DPF ER
68 LAPSUS LAndscape Process modelling at mUItidimensions and Scales Schoorl et al 2000 C E
69 LISEM Limburg Soil Erosion Model. In preparation 1994 DPCV fd ER
70 LOADING FUNCTIONS Davidson et al 1978,1979 & Dean 1983

71 LUMOD Land Use Model Leaf charles, Glen. E, Brink E
72 MASL The Minimum Achievable Soil Loss Phillips 1989 PO E
73 MEDALUS MEditerranean Desertification And Land Use Kirkby et al 1992 DPST fe ERC
74 MEP Modified Einstein's Procedure Colby & Hembree 1955 ™M S.Y
75 MIKE11 by DHI Release 2009 DPfdT S.YR
76 MIKE21C DHI 1970 M S.Y
77 M-LAND RECEIVING Model land receiving Animal waste Khaleel et al 1979, Reddy et al 1979 DoV ER

ANIMAL WASTE

v
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Morgan R.P.C & Morgan D.D.V &

78 MMF Morgan R.P.C & Morgan D.D.V & Finny H.J Finny H.J 2001 DCSF ER
79 MMF-SAGA Modified soil erosion model Morgan R.P.C & Duzant,).H 2008 DCSF ERC
80 MODANSW MODified ANSWers model Park et al 1982 DPCV fd ER
81 MOPEAU Modele de production d’EAU
82 MPSIAC Modified pacific southwest inter-agency committee Jonson, Gembhart LEC S.YE
83 MRI-NSM Midwest Research Institute Nonpoint Source Model Mcelroy et al 1976 Loc ENP
84 MULTSRD Hirschi, Barfield 1988
85 MUSLE Modified USLE Williams & Berndt 1975 — 1977 LEFE E
86 MUSLE87 Modified USLE 1987 Hensel & Bork 1987 DECT E
87 NEGEV Author Negev M.A. 1976 E
88 NEIBLING, FOSTER Author Neibling W.H, C.R.Foster 1977 E
89 NONPT Holtan and Lopez 1971; Holtan 1979 DPC ERP
920 NPS Nonpoint Pollutant Source Donigian and Crawford 1976 — 1977 TO ERNP
91 NTRM Nitrogen Tillage Residue Management Shaffer et al 1983 DO EC
92 OPUS Field scale water quality model Smith and Kinsel 1985 DPFTV fd ERNC
0 PERFECT Productivity, Erosion, Runoff Funf:tions to Evaluate Conservation Littleboy et al 1989 DVO ERC
Techniques
94 PHYSICAL LC S.Y
95 PLIERS Pesticide Losses In Erosion, Runoff Simulator Kenimer et al 1989 DEVF ERP
96 PRM Pesticide Runoff Model Haith 1980 — 1986 P
97 PRMS Precipitation-Runoff Modeling System Leavsley et al 1983 DPCV ERN
98 PSIAC Pacific Southwest Inter-agency Committee 1968 LEC Sy
99 PTR Pesticide Transport and Runoff Crawford N.W, Donigian A.S. jr 1973 ERP

YA
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100 PWM Pollutant Washoff Model Akan 1987 P PN
101 RAM11 Risk assessment methods for Soil Erosion in Europe MFe ENP
102 RDS Reservoir Delta Sedimentation rs at the Hydroloic Engineering Center(H ™M Sy
103 RESSASS REServoir Survey Analysis and Sedimentation Simulation HR Wallingford T Sy
104 RHEM Rangeland Hydrology and Erosion Model 2003 ovs ER
105 RIVERMORPH Dave Rosgam P.H. of Wildland hydrolog ™M Sy
106 RMA2 Resource Management Associates Norton, King & Orlob 1973 Fe

107 RORB Runoff & rainfall in rural & urban catchment Laurensen and Mein 1985 C R
108 ROSE (author) Rose et al 1983 DOSV ER
109 ROSED Road sediment Ward 1985 P E
110 RUSLE Revised USLE Renard et al 1987 LEFT E
111 S.E.M. OF FOSTER Soil Erosion Model of Foster Foster 1982 P E
112 S.E.M. OF MORGAN Soil Erosion Model of Morgan et al. Morgan et al 1984 LEFT E
113 SAM at CHL of ERDC 1980 & USACE 2000 \" S.Y
114 SCUAF Soil changes under Agro-Forestry Young 1987, 1989 Muraya 1989 P ENC
115 SED2DWES Sediment transport 2D Waterways Experiment Station at the US Army WES 1972-1998 Fe ES.Y
116 SED3D Sediment Transport 3D ™M

117 SEDEL Sediment DELivery ratio Borce R.C 1975 LE E
118 SEDIMOT Wilson et al 1986 DC ER
119 SEDWIN Sedi transport ci ion for | MV S.Y
120 SEM/SHE Soil Erosion Model/SHE Storn et al 1987 DPCV fd ER
121 SHE Systeme Hydrologique Europeen Abboft et al 1986 DPCV fd R

Ya
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122 SHESED-UK Soil Erosion Model/SHE-UK Wicks et al 1988 DPCV fe ER
123 SIMONS Author Simons et al 1978 \ ER
124 SIMSED SIMplified SEDiment yield model Cofton, Li 1983 PC ES.Y
125 SLEMSA Soil Loss Estimator for S-Africa Stocking 1981 LEFT E
126 SOILEC Soil conservation Economic model Dunsday, Seitz 1985 L EC
127 SOILOSS Modified USLE for N.S.W Australia Rosewell and Edwards 1988 LET E
128 SP Simplified process model Hartly 1987 DOFE ER
129 SPAW Soil plant Air Water Saxton et al 1984 DV ERC
130 SPNM Sediment, Phosphorus, Nitrogen Model Williams 1980 cv EN
131 SPUR Simulation of production and Utilization of Rangelands Lane 1982, Wight 1983 oc E
132 SSAM Stream Flow Simulation and Analysis Model Beston, Roger and Harold 1977 EC ER
133 Ssy Suspended sediment yield rs at the Hydroloic Engineering Center(H M sy
134 STEHLIK Author Stehlik 1975 CLE E
135 STORM Storage Treatment Overland Runoff Model U.S.Army Crops of Engineers 1977 DV ERP
136 SWAM Small Watershed Model Alonso & DeCoursey 1985 DPCV fe ERN
137 SWM Stanford Watershed Model Crawford and Linsley 1966 Loc R
138 SWMM Storm Water Management Model Metcalf and Edi\;;.fn; Huber et al E ERP
139 SWRRB Simulator for Water Resources in Rural Basins Williams et al 1985 CL ER
140 TELEMAC EDF-DER 1994 MFe S.YNP
141 TEPS Tillage erosion Prediction Simulation E
142 THEPROM The THeoretical Erosion PROductivity Model Biot 1990 EC
143 THORNES THORNES THORNES 1995 DPST ERC
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144 | Tillage erosion model Tillage erosion model Lindstrom et al 1992 E

145 TOPMODEL TOPographically & physically v:;isai:le contributing area MODEL of Beven & Krkby 1979 DPCV fe R

146 TOPOG Vertessy et al 1990 DCFe ER

147 TURTEM Turkey Soil Erosion Estimation Model Curini and Natasha Bankhead LEFT E

148 USDAHL USDA Hydrology Model Holtan et al 1971 - 1977 DPCT ER

149 USDAHL 74 USDA Hydrograph Lab. M (erosion version 567) Yoo Molnau 1987 DPCV fe ER

150 USLE Universal Soil Loss Equation Wischmeier & Smith 1985 — 1978 LEFT E

151 UT™M Unified Transport Model Huff et al 1977 C ENPC
153 WASCH Water, Sediment, Chemical transport Bruce et al 1975 cv ERP

154 WASED WAter and SEDiment yield Simons, Li, Stevens 1975 C ER

155 WATEM Water and Tillage Erosion Mode E

156 WEPP Water Erosion Prediction Project Nearing et al 1989 DPSTV fd ER

157 WEPS Wind Erosion Prediction System Oxford, MS PT Wind erosion
158 WEQ Wind Erosion Equation Woodrull & Siddoway 1965 E Wind erosion
159 WEST Watershed Erosion, Sediment Transport Leytham, JohaLr;s:: : 99 87 89 i Foster 1987; cpP ER

160 WRIGHT/WEBSTER (author) Wright & Webster 1991 DPSV fd ER

161 XSTABL An integrated slope stability analysis Sharma 1990 L

= Flow Direction

Watertshed Olutlet
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