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Figure 2. Observed and calibrated simulated runoff volumes at the four sub-watersheds 
superimposed with the weekly rainfall amount in the study area. 

Figure 3. Observed and simulated sediment yields at the four sub-watersheds superim-
posed with the weekly rainfall amount in the study area during calibration period. 
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3.2 Prediction of sediment yield  
Temporal variations of sediment yields at the four sub-watershed outlets are 
shown in Figure 3. It shows that the time of peak of sediment yields was ade-
quately captured and in general shows a good agreement between the simulated 
and observed sediment yield with R2 ranging from 0.58 to 0.82 (Table 4). With 
the exception of Upper Kiluya, the model also showed adequacy to predict the 
temporal distribution of sediment yield in the study area with Nash and Sutcliffe 
coefficient (NSE) ranging from 0.55 to 0.80 (Table 4). 
 In spite of the adequacy of the model to simulate sediment yields, close obser-
vation of the results shows that the model tends to overestimate the sediment 
yield in the upper sub-watersheds particularly in Upper Kiluya and underesti-
mates the peak of sediment yields in the lower sub-watersheds. This behavior of 
the simulated sediment yields indicates high deposition of sediments as they 
travel along the channel. This was partly addressed in ArcSWAT by adjusting the 
linear factor (SPEXP) and exponential factor (SPCON) for channel sediment 
routing to their maximum values of 0.01 and 2, respectively. The remaining dif-
ference between the simulated and observed values may also be attributed to the 
channel erosion, especially during high flows, and other factors which the present 
model did not adequately capture. Nevertheless, the overall adequacy of the 
model to simulate sediment yields in the watershed indicates its usefulness to pre-
dict the effects of land use changes in the study area. 

3.3 Simulation of hydrologic impacts of land use change 
To assess the effects of land conversion in the study area, the calibrated model 
was run to simulate various scenarios of land use changes on more runoff vol-
umes, sediment yields and streamflows. Results of the simulations show that run-
off volume increases when pasture/grassland and forest areas are converted to ag-
ricultural lands (Fig. 4a). An increase of about 3% to 14% in runoff volume oc-
curs when 50% of the pasture and grasslands are converted to agriculture lands. 
More seriously, an increase of 15% to 32% in runoff volume occurs when the 
whole sub-watershed under study is converted to agricultural land. The higher 
value indicates a condition of the watershed without soil conservation interven-
tion. At a glance, this percentage increase may seem insignificant. However, con-
sidering the fact that the mean annual runoff volume is 791 mm yr-1, which repre-
sents 34% of the mean annual rainfall in the area, an increase of 11% to 24% 
when all pasture and grasslands are converted to agricultural means that 37% to 
42% of the annual rainfall is likely to be lost as surface runoff. On the other hand, 
when the whole watershed is converted to agricultural land, 39% to 45% of the 
mean annual rainfall is likely to be lost as surface runoff. Such condition will 
cause significant soil erosion, depleting soil nutrients, sedimentation of reser-
voirs, and flooding of low lying areas at the downstream. The eroded sediment 
may also adsorb and transport agricultural contaminants such as pesticides, phos-
phate and heavy metals posing serious threat to aquatic life (Ella, 2005) and may 
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create health problems for farm families and those living downstream. Further-
more, there will be a significant decrease in groundwater baseflow due to reduced 
infiltration. This impacts the wildlife and fish in the streams and also the water 
supply of the watershed especially during dry periods. 

Figure 4. Simulated runoff volume (mm yr-1), sediment yield (t ha-1 yr-1), baseflow (mm 
yr-1) in the study area as affected by percentage pasture and forest areas converted to agri-
cultural land. The numbers on top of the bars indicate the percentage change from its cur-
rent value. 

 It should be noted that more dramatic increase in runoff volumes can be ex-
pected in the test watershed than our simulation results. This is because we as-
sumed in all simulations that converted areas are planted with agricultural crops 
all year round. Such assumption is considerably valid since only about 1.5 to 1.75 
percent of the total existing agricultural areas is classified as fallow (Lapong, 
2005). On the other hand, despite this assumption, a dramatic increase in sedi-
ment yields is predicted as pasture, grassland and forest areas are converted to ag-
ricultural lands, even with the intervention of soil conservation practices such as 
contouring (Fig. 4b). Converting 50% of the pasture and grasslands to agricultural 
crops is likely to increase the current sediment yields of 10.4 t ha-1yr-1 to about 31 
t ha-1yr-1 and up to 49 t ha-1yr-1 when no soil conservation intervention is em-
ployed. Likewise, converting the whole watershed to agricultural lands is likely to 
increase the sediment yield to 51 t ha-1yr-1 and up to 84 t ha-1yr-1. Again, this dra-
matic increase in sediment yields could be even worse when portions of the con-
verted areas to agricultural lands are left fallow and bare. Our simulation results 
show that mean annual sediment yield in fallow areas is about 296 t ha-1, com-
pared to areas planted to corn, cabbage, and potato having sediment yields of 40 t 
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ha-1, 34 t ha-1, and 59 t ha-1, respectively. The current sediment yield of the water-
shed of 10.43 t ha-1 yr-1 is in fact near the upper limit of tolerable soil loss of 11.2 
t ha-1 yr-1 (Hudson, 1995). Thus, rather than expanding the current agricultural ar-
eas to increase crop production, efforts should be exerted to improve present crop 
cultural management practices of farmers and train them to employ soil conserva-
tion practices to reduce soil erosion rate, thereby rehabilitating and sustaining the 
whole watershed.  
 Finally, simulation results show that conversion of pasture, grasslands and 
forest to agricultural land use will result to decrease in baseflow (defined as 
stream water yield less surface runoff) to as much as 63% (Fig. 4c). This decrease 
in water yield may be attributed to increased surface runoff and decreased infiltra-
tion as a result of conversion of forest to agricultural land use. Forest vegetation 
dissipates raindrop energy, retards surface runoff velocity, increases evapotran-
spiration rates and increases the soil organic matter content, all of which lead 
to greater infiltration and lower surface runoff. According to Paningbatan (2005), 
forest areas in the study area have an infiltration rate of about 100 mm hr-1 while 
agricultural land planted with corn and vegetables with and without soil conserva-
tion intervention has an infiltration rate of 60 mm hr-1

 and 17 mm hr-1, respec-
tively.  
 Considering that the test watershed is a part of the Manupali river basin, an in-
crease in surface runoff and sediment yield and decrease in baseflow will have se-
rious environmental and economic effects not only to the communities living in 
the study area but also those living at the downstream. Efforts should therefore be 
exerted to address forest conversion to agricultural crops. Policies addressing this 
problem should be done both at the local and national level. Likewise, an inten-
sive information and education campaign on the consequences of forest conver-
sion and ways of rehabilitating the watershed should be done. Finally, this study 
recommends that alternative livelihood opportunities for upland farmers should 
be considered in policy implementation.  

4. Summary and Conclusions 
The ArcSWAT model was parameterized and calibrated in selected Manupali 
River sub-watersheds in the Philippines with an aggregate area of 200 ha to simu-
late the effects of land use on runoff volumes, sediment yield and streamflows. 
Results showed that ArcSWAT adequately predicted the runoff volumes of the 
test watershed with NSE ranging from 0.77 to 0.83. Both the peaks and temporal 
variation of runoff volumes at the four sub-watersheds of the test watershed were 
adequately captured by the model. Likewise, with the exception of Upper Kiluya, 
the model adequately predicted the sediment yields of the test watershed with 
NSE ranging from 0.55 to 0.80.  
 In order to develop sound management schemes for protecting the watershed 
and to have clear picture of the impact of land use changes specifically on runoff 
volume, streamflows and sediment yield, the calibrated model was also run to 
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simulate eight land use change scenarios. Results showed that converting pasture, 
grasslands and forest to agricultural crops will likely result in increased runoff 
volumes, increased sediment yields, and decreased streamflows. Converting 50% 
of the pasture and grassland to agricultural crops increases predicted runoff vol-
umes and sediment yields by 3% to 14% and 200% to 273%, respectively with 
the higher value indicating a condition of the watershed when no soil conserva-
tion intervention is applied. Consequently, this will result to decrease in stream-
flows by about 45% to 63%. More seriously, an increase of 15% to 32% in runoff 
volume is likely to occur when the whole sub-watershed under study is converted 
to agricultural land. This accounts for 39% to 45% of the annual rainfall to be lost 
as surface runoff. Such condition will cause significant soil erosion depleting soil 
nutrients, sedimentation of reservoirs, and flooding of low lying areas at the 
downstream. 
 These simulated effects of pasture and forest conversion to agricultural crops 
clearly indicate an alarming situation of watersheds elsewhere having the same 
land use pattern as our test watershed. Efforts should therefore be exerted to ad-
dress forest conversion to agricultural crops. In our test watershed, we recom-
mend that policies addressing this problem should be formulated both at the local 
and national level. Parallel to this, an intensive information and education cam-
paign on the consequences of forest conversion and ways of rehabilitating the wa-
tershed should likewise be done. Finally, alternative livelihood opportunities for 
the upland farmers should be considered in policy implementation. 
 While simulation results are subject to further validation, this study showed 
that the Soil and Water Assessment Tool (SWAT) model can be a useful tool for 
modeling the impact of land use changes in Philippine watersheds.  
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3.4 SWAT Calibration and Uncertainty  
Procedures (SWAT-CUP)  

Karim C. Abbaspour 

 SWAT Calibration and Uncertainty Procedures (SWAT-CUP) is a standalone 
computer program for calibration of SWAT models. SWAT-CUP is a public do-
main program, and as such may be used and copied freely. The program links 
GLUE, ParaSol, SUFI2, and MCMC procedures to SWAT. It enables sensitivity 
analysis, calibration, validation, and uncertainty analysis of a SWAT model. The 
interface of the program is user-friendly and allows graphical illustration of cali-
bration results including prediction uncertainty ranges. The overall program 
structure is as shown in the Figure below. 

 
 

 The program and its manual may be downloaded from: 
http://www.eawag.ch/organisation/abteilungen/siam/software/swat/index_EN 
 
 Questions and comments should be forwarded to Dr Karim C. Abbaspour at: 
abbaspour@eawag.ch 
 
 Users are encouraged to visit the above site regularly for new updates. 
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Last minute update from Dr. Karim Abbaspour, January 6, 2009: 
 
A new version of SWAT-CUP can be downloaded from:  
http://www.eawag.ch/organisation/abteilungen/siam/software/swat/index_EN 
 
New Implementations 
The differences between the present version and the previous version is that 
swEdit_2005.exe has been replaced with the same SWAT_Edit.exe program, 
which works in the same manner for all four algorithms. SWAT_Edit has im-
proved capabilities including: 

1- Parameters of all soil layers can now be calibrated (see pages 32-34) 
2- Next to landuse, texture, subbasin, and hydrologic unit, slope can also be ac-
counted for 
3- Management parameters can all be calibrated including each rotation and op-
eration 
4- All crop parameters can be explicitly calibrated 
5- Rainfall in the file pcp.pcp can be calibrated for input uncertainty 
6- At the end of the file *.gw, 20 auxiliary parameters can be specified as R1, R2, 
..., R20, which can be used by other programs linked to SWAT. This was done at 
the request of some users that had linked their own routines to SWAT and wanted 
to calibrate those parameters as well along with SWAT parameters. 
- Validation can now be explicitly done for GLUE and ParaSol. 
- Sensitivity is also done for all algorithms. 
- Small changes have been made to files: 
- par_inf.sf2 and the way parameters are specified (see pages 32-34 of this man-
ual), 
- SUFI2_extract_rch.def, where the number of total columns in the SWAT out-
put.rch must now be specified 
- and SUFI2_swEdit.def file 
- Swat_EditLog.txt file lists the actual value of all the parameters that have been 
changes. 
- GLUE, ParaSol, and MCMC now use the same *_extract_rch.def file as SUFI2 
and can all accept missing observation data. 
- Other small changes to GLUE, ParaSol, and MCMC files can be found in the 
examples provided by the SWAT-CUP program. 

Dr. Karim C. Abbaspour 
Swiss Federal Institute for Aquatic Science and Technology, Eawag 
Ueberlandstr. 133, P.O. Box 611, 8600 Duebendorf, Switzerland 
phone: +41 44 823 5359; Fax: +41 44 823 5375 
email: abbaspour@eawag.ch; http://www.eawag.ch/index_EN 
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3.5 Contents of SWAT DVD Version 1 (January 2009)  
 
I. SWAT Theoretical Documentation 
 A. SWAT Theoretical Documentation. Version 2005.pdf 
 B. SWAT Input-Output File Documentation. Version 2005.pdf 
 
II. Software 
 A. MapWindow GIS 
  1. MapWindow46SR.exe 
  2. MapWindow User Guides 
   a. Quick_Guide_to_MapWindow_GIS.pdf 
   b. Introduction_to_MapWindow_GIS_Ver_4_3.pdf 
 
 B. MWSWAT 
  1. MWSWAT.exe Version 1.4.0.0 
  2. MWSWAT Manual 
   a. Geo-Process.pdf 
   b. MWSWAT Setup.pdf 
  3. DATA  
       a) DEMs 
   a. Global_Basins_latlong 
   b. Global_Landuse_Data 
   c. Global_Soil_Data 
   d. Global_Weather_Data 
   e. SJ_Maps 
   f. World_Data_Grids 
  
 C. SWAT Editor 
  1. SwatEditor_Install_2.1.2bRelease.zip 
        a) README.txt 
        b) Setup.Exe 
        c) Setup.Ini 
        d) SwatEditorInstall.msi 
  2. SWATEditor_Documentation.pdf 
        a) ArcSWAT_Documentation.pdf (See Chapt. 9-15) 
  
 D. SWAT Plot_and_SWAT Graph 
  1. SWATPlot.exe  
  2. SWATPlot and SWATGraph.pdf 
 
           (Continued on next page) 
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 E. SWAT-CUP 
  1. SWAT-CUP User Manual  
       a) SWAT_CUP_Description.pdf 
       b) Usermanual_Swat_Cup.pdf  
  2. SWAT-CUP Setup 
       a) ExternalData  
   a. Example_projects 
   b. SourceData  
   c. References 
 
 F. ACROBAT Reader 
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Index for Models, Abbreviations and Acronyms 
 
ABSERR – Absolute error 277 
AGWA – Automated Geospatial Watershed Assessment  32 
AGWA2 – ArcGIS 9.x version of AGWA 32  
ANIMO – A model addressing faunal diversity 134, 135, 137 
ANN – Artificial Neural Network 67, 133 
APEX – Agricultural Policy Extender 69, 176, 177 
ArcGIS 32, 100, 186, 256 
ArcSWAT 32, 100, 102, 120, 186, 253, 255, 258, 260, 262, 264 
ArcView 6 and more pages 
Artificial Neural Network (ANN) model 67, 133 
ATOMIS 134, 136 
AUTORUN 32 
AVENUE 130 
AVSWAT2000 100 
AVSWAT – ArcView SWAT 32, 130, 140, 149, 151, 255, 268, 274, 280, 281,  
AVSWAT-X 32, 130, 131 
 
BASINS – Better Assessment Science Integrating point and No-point Sources 25, 32, 34, 
58, 64, 140 
BIOMIX – Biological mixing efficiency 151 
BMP – Best management practices 55, 56, 57, 63, 64, 68, 69, 72, 76, 127, 240 
BMP analyses 68 
BMP effectiveness 63 
BOD – Biological oxygen demand 129, 133, 138, 241, 242,  
 
CANOPI – Confidence Analysis of Physical Inputs 63 
CCFP – Cropland conversion to forest 145 
CEAP – Conservation Effects Assessment Project 25, 26, 34, 99 
CHESS – Climate Hydrochemistry and Economics of Surface-water Systems 34, 59, 127 
CIESIN – Center for International Earth Science Information Network 116, 203 
CREAMS – Chemicals, Runoff, and Erosion from Agricultural Management Systems 4, 
26, 27 
CropSyst 135, 185 
CRP-DSS Conservation Reserve Program Decision Support System 32 
 
DEM – Digital Elevation Model 64, 102, 130, 147, 179, 187, 190, 214, 215, 227, 232, 256, 
274, 292, 293   
(DEM) GTOPO30 101 
DNDC – Denitrification-Decomposition model 68, 135 
Det(FIM) – Determinant of the Fisher Information Matrix 138, 139 
DRAINMOD – A computer simulation model that simulates the hydrology of poorly 
drained, high water table soils on an hour-by-hour, day-by-day basis for long periods of 
climatological record 45, 76 
DWSM – Dynamic Watershed Simulation Model 66, 72 
 
EESD – Energy, Environment and Sustainable Development 34 
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ENKIMDU (ancient Sumerian god of agriculture and irrigation) 70 
ENSO – El-Niño Southern Oscillation 57 
EPIC – Erosion Productivity Impact Calculator 4, 26, 214  
ERORGN – organic N enrichment ratio 151 
ESCO – soil evaporation coefficient 60  
ESWAT – extended version of SWAT2000 31, 63, 133 
EU CHESS project 34, 59, 127 
EUROHARP – a project sponsored by the EC Energy, Environment and Sustainable De-
velopment Programme 34 
 
FAO – Food and Agriculture Organization of the UN 101 
FDC – Flow Duration Curve 178, 181, 241,  
 
GCMs – general circulation models 57, 58, 59, 98, 286, 287, 297 
GeoWEPP – Geospatial Interface for WEPP 68 
GEPIC – GIS-based Erosion Productivity Impact Calculator 185 
GHG – Greenhouse Gas 164, 165 
GIS interface – Geographic Information System interface 32 
GLEAMS – Groundwater Loading Effects on Agricultural Management Systems 4, 5, 18, 
26, 27 
GLUE – Generalized Likelihood Uncertainty Estimation 62, 63, 99, 100, 107, 186, 196 
GLWD – Global Lakes and Wetlands Database 102 
GLWD-1 – A version of GLWD 102 
GOC – Global Optimization Criterion 132 
GPW – Gridded Population of the World 116 
GRASS 6, 32  
GRDC – Global Runoff Data Center 102 
GUI – Graphical User Interface 268, 276 
GW_DELAY 151 
GWQMN 276 
GW_REVAP 151, 276  
 
HadCM2 GCM climate projections 57 
HadCM2-HUMUS (SWAT) 57 
[RegCM2-HadCM2 58] 
HSPF – Hydrologic Simulation Program – Fortran 66 
HUMUS – Hydrologic Unit Model for the United States 33, 34, 36, 57, 58, 99, 287 
HYDRO1k – A digital stream network 101 
 
ICT – Information and Communication Tool 125 
IITM – Indian Institute of Tropical Meteorology, Pune 160 
IOSWAT – InputOutputSWAT software package 32 
IRWR – internal renewable water resource 199 
iSWAT – A generic interface of SWAT program 32 
i_SWAT – An interactive SWAT software 32 
ISSm – An Integrated Surface and Subsurface model 68 
ITE2M – Integrated Tool for Ecological and Economical Modeling 134, 135, 136, 137 
 
JMA – Japan Meteorological Agency 214 
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KINEROS2 – A model 32 
L95PPU 101 
LAI – Leaf area index 186 
LCA - Life cycle assessment 65 
LH-OAT – Latin Hypercube – One Factor at a Time 60, 131, 275 
 
MCMC – Markov Chain Monte Carlo 99, 100, 107, 186, 196 
Merging SWRRB and ROTO 5 
MIKE-SHE – A model that simulated the hydrology of Belgium’s Jeker River basin 67 
MLIT – Ministry of Land, Infrastructure and Transport, Government of Japan 215 
MODFLOW 67, 68, 291 
MODFLOW LAK2 68 
[SWAT-MODFLOW 223 and subsequent pages] 
MNES – Ministry of Non-conventional Energy Sources, India 178 
MNRE – Ministry of New and Renewable Energy, India 178 
MUSLE (Modified USLE) – Modified Universal Soil Loss Equation 16, 30, 64, 255 
MWRR – Major Water Resource Regions 32, 33, 57, 58 
 
Nash-Sutcliff coefficient (NSE) 103, 262 
Nash-Sutcliff Index (NSI) 216 
Nash-Sutcliff Model efficiency (NSE) 35 
NEXRAD – Next Generation Weather Radar 66  
NPERCO – N percolation coefficient 151 
 
OED – Optimal Experimental Design 138 
 
ParaSol – Parameter Solution 63, 99, 100, 107, 132, 186, 196 
PBIAS – Percent of deviation from observed stream flow 277, 278, 280 
PET – Potential Evapotranspiration 129, 175, 186 
PHYGROW – Phytomass Growth Simulator model 69  
PRECIP – Variation from the variation of precipitation 153 
ProF – A model addressing floristic diversity 134, 135, 136 
ProLand,  70, 135, 136, 137 
 
QUAL2E – relating to nutrient water quality 5, 20, 28, 31, 68, 74, 75, 130 
 
RCM – Regional Climate Model 57, 58, 164 
RegCM-CISRO GCM approach 58 
REMM – Riparian Ecosystem Model 68 
REVAPMN – relating to percolation to deep aquifer 151 
ROTO – Routing Outputs to Outlet 5 
RRMSE – relative root mean squared error 277 
RSDIN – relating to initial residue cover 151 
 
SANREM CRSP – Sustainable Agriculture and Natural Resources Management Collabo-
rative Research Support Program 253, 256, 259, 265 
SCE – Shuffled Complex Evolution 61, 62, 63 
SCE-UA 132 
SCS – Soil Conservation Service (now NRCS – Natural Resources Conservation Service) 
5, 14, 15, 27, 100, 128, 147, 186, 192, 195, 242, 255, 268, 271, 274, 276, 280, 299 
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SLOPE – relating to slope steepness 151, 211, 276 
SLSUBBSN – relating to average slope length 151 
SMDR – Soil Moisture Distribution and Routing 67 
SPARROW – a model 67 
SPUR – Simulation of Production and Utilization of Rangelands 185 
SOL_AWC – relating to soil water content 195 
SOL_ORGN – initial soil organic N concentration 151 
SOL_ORGP – initial soil organic P concentration 151 
SOL_Z1 – relating to the depth of the top layer of Aledo soil 151 
SPCON – relating to the linear factor 258, 262 
SPEXP – relating to the exponential factor 258 
SSURGO – Soil Survey Geographic 32, 65, 130 
STATSGO – USDA-NRCS State Soil Geographic 32, 65, 130, 293 
SUFI-2 – Sequential Uncertainly Fitting Algorithm) 97, 99, 100, 101, 105, 107, 120, 183, 
185, 186, 193, 196, 205 
SUNGLASSES – Sources of Uncertainty Global Assessment using Split Samples 63, 132 
SURLAG – surface lag time 277 
 
Following are various versions and functions of SWAT, please consult the text directly.  
SWAT2000 32, 45, 46 
SWAT2000-C 75 
SWAT2005 32, 45, 63, 100 
SWAT 3  
SWAT adaptation 31 
SWAT applications 26 
SWAT-CUP 186 
SWAT discharge estimates 46 
SWAT-EVT 224 
SWAT-G 31, 63 
SWAT HRU approach 72 
SWAT international conferences 26 
SWAT-K, 223, 237 
SWAT-M 45 
SWATMOD 67, 231 
SWAT model 220 
SWAT-MODFLOW 223 
SWAT-N 68 
SWAT N and P simulations 55 
SWAT nutrient predictions 55 
SWAT output 63 
SWAT overview 28 
SWAT papers 35 
SWAT-predicted sediment yields 52 
SWAT, previous versions 28 
SWAT-QUAL2E 74 
SWAT, Robustness of 54 
SWAT-ROM 224 
SWAT sediment routine 62 
SWAT-simulated sediment load 52 
SWAT simulation 28 
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SWAT simulation domain 70 
SWAT’s open-source status 70 
SWAT-SWMM – Integrated modeling for urban watershed 223, 246, 247 
SWAT users’ manual 28 
 
SWIM – Soil and Water Integrated Model 31, 35, 58, 65, 73, 185 
SWMM – Integrated modeling for urban watershed 6 
SWRRB – Simulator for Water Resources in Rural Basins 4, 26, 27, 28 
 
TempQSim – a project sponsored by EESD 34, 127 
TMDL – Total Maximum Daily Load 26, 34, 57, 62, 63, 127, 223, 237, 241, 242, 250, 301 
TOPAZ – Topographic Parameterization Tool 32 
TRIP – a model 98 
TWA-CN – Temporally Weighted Average Curve Number 242, 243, 244 
 
U95PPU 101 
UN Millennium Declaration 98 
U.S. Army Corps of Engineers 47 
U.S. Clean Water Act 4, 34 
USDA-ARS – United States Department of Agriculture Agricultural Research Service 3, 
4, 25, 26, 32, 213 
USDA-NRCS – United States Department of Agriculture Natural Resources Conservation 
Service 29, 32, 71, 287, 301  
USDA Conservation Effects Assessment Project (CEAP) 25, 26, 34, 99 
USGS – United States Geological Survey 32, 101 
USLE_K1 – Universal Soil Loss Equation Soil Erodibility Factor 151 
 
VAF – Vegetable Agroforestry 259 
VSA – Variable Source Area 72 
 
WASMOD-M – 98 
WBM – a hydrological model 98 
WaterGAP 110, 111 
WaterGap 2 98, 185 
WaterGAP 2.1e model 109 
WEPP – Water Erosion Prediction Project 68, 255 
WFD – (European) Water Framework Directive 125, 139 
WGHM = WaterGAP 2 98,  
 
YELL – an ecological model 70 
 
95PPU – Parameter leading to 95% prediction uncertainty 101, 107, 110, 111, 112, 113, 
114, 115, 116, 117, 118, 119, 193, 196, 199, 201, 202, 205 
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Geographical 
 
Aar catchment 136 
Aar watershed, Hessen, Germany 65, 70 
Afghanistan 189 
Africa 97 
Africa, East 118 
Africa, North 54, 104, 112 
Africa, southern part 112 
Alborz Mt 189 
Andhra Pradesh 47, 166 
Aras River 189 
Ariel Creek (Pennsylvania) 44 
Arizona 62 
Armenia 189 
Asia 54 
Atrak River 189 
Azerbaijan 189 
 
Bahe River watershed 157 
Bakhtegan Lake 189 
Bampour River 189 
Banha watershed, India 54 
Bazhong City 145 
Bazhong watershed 152 
Bear Reservoir watershed (Arkansas) 61 
Beas basin 179 
Beaver Reservoir watershed (Arkansas) 53 
Belgium 65, 127 
Big Creek (Illinois) 53, 62, 64 
Bihar State 167 
Bilbío basin 267, 281 
Bilbío basin tributaries 270 
Bocheong watershed 246 
Bonello watershed, Italy 68 
Bosque River watershed (Texas) 54, 56, 61, 
74 (see also North Bosque …) 
Brandenburg State, Germany 58 
Buck Creek (Iowa) 56 
Burkina Faso 117 
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212, 213, 216, 220, 224, 226, 235,237, 241, 
249, 251, 253, 264, 267, 268, 269, 270, 271, 
287,  
River basin management 125, 126 
Root systems 15 
Rotation 19, 29, 69,  
ROTO – Routing Outputs to Outlet 5 
Routing 20 
Routing, channel pesticide 20 
Routing, flood 20 
Routing in the reservoir 20 
Routing, Muskingum 20 
Routing, sediment 20 
RRMSE 277 
RSDIN – relating to initial residue cover 
151 
Runoff 16, 253 
Runoff, annual 36  
Runoff estimation 246 
Runoff module 242 
Runoff rate 4 
Runoff simulation 102, 226 
Runoff, total 65 
Runoff volume 260 
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Safe drinking water 98 
SANREM CRSP – Sustainable Agriculture 
and Natural Resources Management Col-
laborative 256 
SCE – Shuffled Complex Evolution 61, 62, 
63 
SCE-UA 132 
SCS – Soil Conservation Service (now 
NRCS – Natural Resources Conservation 
Service) 5, 14, 15, 27, 100, 128, 147, 186, 
192, 195, 242, 255, 268, 271, 274, 276, 280, 
299 
Sediment, found in page 3 and most pages 
after that   
Sediment concentration 21 
Sediment loads 51, 52, 53, 54, 67, 75, 129,  
Sediment movement 3, 4, 27, 75, 186, 255,  
Sediment studies 51 
Sediment, suspended 21, 54 
Sediment transport 4, 5, 18, 21, 27, 31, 54, 
75, 129, 148 
Sediment yield 4, 5, 16, 17, 27, 30, 36, 52, 
53, 54, 56, 59, 64, 69, 145, 147, 153, 154, 
158, 172, 173, 236, 237, 239, 240, 253, 255, 
256, 258, 259, 261, 262, 263, 264, 265 
Sediment yield, annual 54, 263 
Sensibility, calibration and uncertainty 
analyses 59 
Sensitivity analyses 25 
Shuffled complex evolution (SCE) 61 
Sichuan 149 
Simulate, simulation, simulator: These 
words first appear in page 3 and in many 
pages after that. 
Simulation, continental scale 285 
Simulation of BMPs 72 
Simulation, long-term 4 
Skylark bird habitat 70 
SLOPE – relating to slope steepness 151, 
211, 276 
Slope classes 100 
SLSUBBSN – relating to average slope 
length 151 
SMDR – Soil Moisture Distribution and 
Routing 67 
Snow cover 29 
Snowmelt 29, 247 
Snowmelt-related applications 45, 46 
Soil conservation measures 30, 237, 253, 
254, 258, 263, 264, 265 

Soil erosion 59, 70, 145, 146, 149, 152, 153, 
161, 254, 255, 262, 264, 265,  
Soil organic carbon 18 
Soil management 135 
Soil moisture 45, 61, 67, 112, 120, 183, 186, 
199, 202, 242, 249, 293,  
Soil moisture variability 45 
Soil moisture variables 61 
Soil temperature 11, 13, 28, 128, 186, 290, 
301 
Soil type 28, 63, 72, 74, 101, 104, 107, 135, 
149, 155, 191, 213, 215, 249, 271, 273, 274, 
280, 287, 299,  
Soil water 6, 8, 45, 97, 98, 108, 115, 119, 
147, 185, 186, 195, 200, 202, 205, 249, 275, 
286, 297, 300 
Soil water availability 16 
Soil water routing 300 
Southern Hemisphere 5 
SPARROW – a model 67 
SPUR – Simulation of Production and Utili-
zation of Rangelands 185 
SOL_AWC – relating to soil water content 
195 
SOL_ORGN – initial soil organic N concen-
tration 151 
SOL_ORGP – initial soil organic P concen-
tration 151 
SOL_Z1 – relating to the depth of the top 
layer of Aledo soil 151 
SPCON – relating to the linear factor 258, 
262 
SPEXP – relating to the exponential factor 
258 
SSURGO – Soil Survey Geographic 32, 65, 
130 
STATSGO – USDA-NRCS State Soil Geo-
graphic 32, 65, 130, 293 
Stomatal conductance 31, 58 
Storage effect 14, 225, 228, 229 
Streambed 15, 20 
Stream channel 11, 75 
Streamflow 5, 14, 36, 44, 48, 58 
Streamflow predictions 61, 63 
Streamflow variation 153 
Subbasin 6, 14, 15, 113, 213, 233 
Subbasin command loop 9 
Sub-country level 117 
Subdaily rainfall pattern 10 
Subsidy schemes 146 
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Subsurface interflow 44 
Sub-watershed 6, 28, 30, 36, 42, 53, 58, 128 
Sub-watershed delineations 63 
Suffer from hunger 98 
SUFI-2 – Sequential Uncertainly Fitting Al-
gorithm) 97, 99, 100, 101, 105, 107, 120, 
183, 185, 186, 193, 196, 205 
SUNGLASSES – Sources of Uncertainty 
Global Assessment using Split Samples 63, 
132 
Surface runoff 12, 14, 100, 185 
SURLAG – surface lag time 277 
SSURGO 32, 130 
STATSGO 32, 130, 293 
Strengths 70 
Strengths and weaknesses 26 
 
Following are various versions and functions 
of SWAT, please consult the text directly.  
SWAT2000 32, 45, 46 
SWAT2000-C 75 
SWAT2005 32, 45, 63, 100 
SWAT 3  
SWAT adaptation 31 
SWAT applications 26 
SWAT-CUP 186 
SWAT discharge estimates 46 
SWAT-EVT 224 
SWAT-G 31, 63 
SWAT HRU approach 72 
SWAT international conferences 26 
SWAT-K, 223, 237 
SWAT-M 45 
SWATMOD 67, 231 
SWAT model 220 
SWAT-MODFLOW 223 and subsequent 
pages 
SWAT-N 68 
SWAT N and P simulations 55 
SWAT nutrient predictions 55 
SWAT output 63 
SWAT overview 28 
SWAT papers 35 
SWAT-predicted sediment yields 52 
SWAT, previous versions 28 
SWAT-QUAL2E 74 
SWAT, Robustness of 54 
SWAT-ROM 224 
SWAT sediment routine 62 
SWAT-simulated sediment load 52 

SWAT simulation 28 
SWAT simulation domain 70 
SWAT’s open-source status 70 
SWAT-SWMM – Integrated modeling for 
urban watershed 223, 246, 247 
SWAT users’ manual 28 
SWIM – Soil and Water Integrated Model 
31, 35, 58, 65, 73, 185 
SWMM – Integrated modeling for urban 
watershed 6 
SWRRB – Simulator for Water Resources 
in Rural Basins 4, 26, 27, 28 
 
TempQSim – a project sponsored by EESD 
34, 127 
Terraces 30, 69 
Theoretical framework 292 
Tile flow 5, 45, 75, 76 
Tillage 29, 214 
TMDL – Total Maximum Daily Load 26, 
34, 57, 62, 63, 127, 223, 237, 241, 242, 250, 
301 
TOPAZ – Topographic Parameterization 
Tool 32 
Trade-off vs. win-win 136 
Transmission loss 4, 15 
Transpiration 15, 98 
Tributary channel 15 
TRIP – a model 98 
TWA-CN – Temporally Weighted Average 
Curve Number 242, 243, 244 
 
U95PPU 101 
Uncertainty analysis 30, 59, 100 
UN Millennium Declaration 98 
U.S. Army Corps of Engineers 47 
U.S. Clean Water Act 4, 34 
USDA-ARS – United States Department of 
Agriculture Agricultural Research Service 
3, 4, 25, 26, 32, 213 
USDA-NRCS – United States Department 
of Agriculture Natural Resources Conserva-
tion Service 29, 32, 71, 287, 301  
USDA Conservation Effects Assessment 
Project (CEAP) 25, 26, 34, 99 
USGS – United States Geological Survey 
32, 101 
USLE_K1 – Universal Soil Loss Equation 
Soil Erodibility Factor 151 
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Vadose zone 8 
VAF – Vegetable Agroforestry 259 
Validation 36, 278 
Vegetation types 58, 239 
Vegetative changes 288 
Vertisol 29 
Volatilization 20, 30 
VSA – Variable Source Area 72 
 
Water balance 6, 245 
Water balance equation 8 
Water, blue 97, 183 
Water environment management 212 
Water framework directive 125 
WaterGAP 110, 111 
WaterGap 2 98, 185 
WaterGAP 2.1e model 109 
Water, green 97, 183 
Water management 5 
Water management practices 30 
Water movement 3, 12 
Water quality and quantity 53, 212 
Water quality legislation 126 
Water quality monitoring sites 36 
Water scarcity 97 
Watershed 3, 4, 5, 6, 7, 8, 10, 15, 16, 18, 20, 
21, 25, 27, 28, 30, 31, 32, 33, 34, 35, 36, 37, 
42, 43, 44, 45, 46, 47, 48, 51, 52, 53, 54, 55, 
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 
68, 69, 70, 72, 73, 74, 76, 99, 104, 107, 126, 
127, 128, 130, 139, 145, 146, 147, 149, 150, 
151, 152, 153, 154, 155, 156, 157, 160, 161, 
163, 167, 169, 170, 171, 172, 173, 174, 175,  
176, 177, 179, 180, 184, 185, 186, 192, 196, 
211, 212, 213, 214, 223, 224, 225, 226, 231, 
232, 233, 235, 237, 239, 240, 241, 242, 243,  
 

 
 

 
 
 
 
 
 
 
 
 
 
 

245, 246, 247, 248, 249, 250, 253, 254, 255, 
256, 257, 258, 259, 260, 261, 262, 263, 264, 
265, 287, 299,   
Watershed delineation 63, 64, 100, 179 
Watershed modeling tool 25 
Watershed outlet 5, 30, 151, 214, 260, 262 
Watershed-scale simulation 167, 171, 173, 
175 
Watershed, tile-drained 56 
Water use 19, 20, 26, 30, 33, 107, 112, 120, 
184, 185, 196, 205, 267, 287 
Water yield 4, 27, 57, 58, 97, 98, 107, 171, 
172, 175, 183, 199, 217, 264, 268, 278, 286 
Water yield shifts 57 
WBM – a hydrological model 98 
Weaknesses 70 
Weather generator 6, 10, 27, 66, 101, 191, 
214, 289, 294, 295 
Weather inputs 28, 101 
Weather records 29 
WEPP – Water Erosion Prediction Project 
68, 255 
Wetlands 30, 47 
WFD – (European) Water Framework Di-
rective 125, 139 
WGHM = WaterGAP 2 98, 185 
Windows 6 
Wind speed 6, 10, 28, 129, 214, 232, 256, 
295 
 
YELL – an ecological model 70 
 
95PPU – Parameter leading to 95% predic-
tion uncertainty 101, 107, 110, 111, 112, 
113, 114, 115, 116, 117, 118, 119, 193, 196, 
199, 201, 202, 205 
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ADDENDUM  

WASWC: Its History and Operations 
By Bill Moldenhauer and David Sanders (2003) 

Updated by Samran Sombatpanit (2007, 2008) 

WASWC was established in 1983 with the help and support of the Soil and Water 
Conservation Society (SWCS) of the U.S.A. The original purpose was to support 
international activities of both SWCS and the International Soil Conservation Or-
ganization (ISCO). The world was divided into nine regions with at least one 
Vice President from each region. Since there was little contact among ISCO par-
ticipants from one biennial conference to the next, our first priority was to publish 
a quarterly newsletter with meeting announcements, international conservation 
news, book reviews, member news, etc. From the beginning, we tried to give rec-
ognition to, and a forum for, workers in the international field who had published 
mainly in the “gray literature” (company, Government (GO) and non-
governmental (NGO) agency and organization reports that had had very small cir-
culation).  
This continues to be one of our most vital functions. By 1986 there was great in-
terest in the Food and Agriculture Organization (FAO) of the United Nations and 
many GOs and NGOs in just how effective their international programs were in 
solving problems in developing countries. WASWC and SWCS organized a 
workshop in Puerto Rico with the help of several donor organizations and invited 
speakers to address the success (or failure) of donor sponsored soil and water 
conservation and land husbandry programs in developing countries worldwide.  
This was a very successful conference and resulted in two publications published 
by SWCS, Conservation Farming on Steep Lands and Land Husbandry: A 
Framework for Soil and Water Conservation. Since our Puerto Rico workshop 
we have held a workshop in Taiwan in 1989, one in Solo, Central Java, Indone-
sia, in 1991, and one in Tanzania and Kenya in 1993. These have all been pub-
lished and were circulated by SWCS.  
Our Vice President for Europe, Dr. Martin Haigh, has initiated a series of meet-
ings on Environmental Regeneration in Headwaters in various parts of the globe. 
Our Vice President for the Pacific Region, Dr. Samir El-Swaify, has initiated a 
series on “Multiple Objective Decision Making for Land, Water and Environ-
mental Management.” Four of our members—Samran Sombatpanit, Michael 
Zoebisch, David W. Sanders, and Maurice Cook have edited a book titled, Soil 
Conservation Extension: From Concepts to Adoption. David Sanders, Paul 
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Huszar, Samran Sombatpanit and Thomas Enters have edited a book titled, Incen-
tives in Soil Conservation: From Theory to Practice. Lately, Samran Sombatpanit 
has edited a voluminous book, Response to Land Degradation, with five other 
editors in 2001 and Ground and Water Bioengineering for Erosion Control and 
Slope Stabilization, with four other editors in 2004. Besides the above publica-
tions, past WASWC President Hans Hurni initiated a long-term program, “World 
Overview of Conservation Approaches and Technologies (WOCAT),” based in 
Berne, Switzerland in 1992 and had a landmark WOCAT Global Overview book 
“where the land is greener” published in 2006. WASWC has supported Jim 
Cheatle’s “Organic Matter Management Network” based in Nairobi, Kenya. 
WASWC is also closely allied with Reseau Erosion, a project of Vice President 
Eric Roose, based in Montpellier, France, and operating mainly in Africa. 
WASWC is closely allied to ISCO and cooperates fully with planning and con-
ducting its biennial conferences. WASWC is requested and very willing to co-
sponsor conferences, symposia and workshops it feels will further its philosophy 
and objectives.  
 
The WASWC Philosophy: WASWC philosophy is that the conservation and en-
hancement of the quality of soil and water are a common concern of all humanity. 
We strive to promote policies, approaches and technologies that will improve the 
care of soil and water resources and eliminate unsustainable land use practices.  
 
WASWC Vision: A world in which all soil and water resources are used in a 
productive, sustainable and ecologically sound manner.  
 
WASWC Mission: To promote worldwide the application of wise soil and water 
management practices that will improve and safeguard the quality of land and 
water resources so that they continue to meet the needs of agriculture, society and 
nature.  
 
WASWC Slogan: Conserving soil and water worldwide – join WASWC 
 
The Objectives of WASWC: The basic objective of WASWC is to promote the 
wise use of our soil and water resources. In doing so WASWC aims to:  
• Facilitate interaction, cooperation and links among its members.  
• Provide a forum for the discussion and dissemination of good soil and water 
conservation practices.  
• Convene and hold conferences and meetings and conduct field studies con-
nected with the development of better soil and water conservation.  
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• Assist in developing the objectives and themes for ISCO conferences and col-
laborate in their running.  
• Produce, publish and distribute policies, guidelines, books, papers and other in-
formation that promote better soil and water conservation.  
• Encourage and develop awareness, discussion and consideration of good conser-
vation practices among associated organizations.  
• Liaise, consult and work in conjunction with environmental organizations on the 
development and promulgation of global environmental and conservation poli-
cies, strategies and standards.  
 
Recent Developments: The WASWC has had to face some serious problems in 
recent years and, as a result, some important changes have taken place. The cost 
of running WASWC has increased over the years and, at the same time, member-
ship numbers dropped to below 400. The drop in numbers was partly because a 
membership fee of even US$10 per year is a considerable amount of money for 
many members from developing countries. Added to this, is the problem of pay-
ing in dollars and transferring relatively small sums of money internationally. To 
overcome these problems, a number of important steps have been taken. First, a 
concerted effort has been made to recruit new members. As part of this campaign, 
an effort has been made to improve the services provided to members. This has 
included improving the quality and length of the quarterly newsletter and distrib-
uting it by e-mail. Second, a flexible system of membership fees has been intro-
duced which means that members can join for as little as US$5 and US$10 per 
year for respectively developing and developed countries. Third, a program of de-
centralization has also been launched with the appointment of several more Vice 
Presidents and the establishment of National Representatives, now covering ap-
proximately 100 countries. This program is not only bringing our association 
closer to members but has also provided other advantages including a system 
whereby it is now possible for local organizations to collect membership fees in 
local currencies and to pay the secretariat in bulk. Fourth, the WASWC council 
has become more actively involved in encouraging regional and local meetings, 
conferences and other useful activities. Fifth, the WASWC council offers 1-year 
Guest membership to persons who have participated at any technical meeting 
worldwide, if they wish so. As a result of these measures, membership has risen 
to several thousands in 2007.  
Another major change has been the move of the WASWC secretariat from the 
SWCS in the U.S.A. to Beijing in China, on April 1, 2003. It is now hosted by the 
Ministry of Water Resources. The WASWC appreciates the generous help that it 
received from the SWCS over the 20 years that the SWCS ran its secretariat and 
intends to maintain a close association with it in the future. However, the Council 
believes that this move will have a number of advantages. Our Chinese hosts 
have offered very generous terms for the running of the secretariat; we will have 
the opportunity to work in a country where running costs are relatively low and 
where there is considerable technical expertise available and of interest to many 
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of our members. The most recent development is the establishment of our main 
website at the Guangdong Institute of Eco-Environmental and Soil Sciences in 
Guangzhou, in the southern part of China, to offer services to our members along 
with the other one in Tokyo, Japan, supported by ERECON.   
 

WASWC Council 
(For the period up to December 2010) 

1. President: Miodrag Zlatic, Serbia miodrag.zla@sbb.rs, mizlatic@yahoo.com  
2. Deputy President: Machito Mihara, Japan m-mihara@nodai.ac.jp  
3. Treasurer: John Laflen, U.S.A. laflen@wctatel.net  
4. Executive Secretary: Henry Lu Shunguang, China sglu@mwr.gov.cn  
5. Imm. Past President: Samran Sombatpanit, Thailand (& Coordinator General) 
sombatpanit@yahoo.com, samran_sombatpanit@yahoo.com  
6. Li Dingqiang, P.R. China dqli@soil.gd.cn, lloydli@hotmail.com  
7. Suraj Bhan, India bhan_suraj2001@yahoo.com  
8. Surinder Singh Kukal, India sskukal@rediffmail.com  
9. Rachendra Shrestha, Thailand rajendra@ait.ac.th 
10. Stanimir Kostadinov, Serbia kost@eunet.yu, kost@yubc.net  
11. Tom Goddard, Canada tom.goddard@gov.ab.ca  
12. Li Rui, P.R. China lirui@ms.iswc.ac.cn 
13. V.N. Sharda, India vnsharda1@rediffmail.com 
14. Rachid Mrabet, Morocco rachidmrabet@gmail.com  
15. Richard Fowler, South Africa  rmfowler@iafrica.com  
16. Roberto Peiretti, Argentina sdrob@idi.com.ar  
17. Kristie Watling, Australia kristie.watling@nrw.qld.gov.au  
18. Mike Fullen, United Kingdon m.fullen@wlv.ac.uk  
19. Eric Roose, France roose@mpl.ird.fr, eric.roose@mpl.ird.fr   
20. Doug Wimble, Australia  dougwimble@spraygrass.com.au  
21. José Rubio, Spain jose.l.rubio@uv.es, kertesza@helka.iif.hu,  
22. One Councilor that represents ISCO  
23. Winfried Blum, Austria herma.exner@boku.ac.at 
24. Ian Hannam, Australia ian.hannam@ozemail.com.au 
25. Rolf Derpsch, Paraguay rderpsch@telesurf.com.py  

 
With Vice Presidents in ~100 countries, 6 Special Representatives and  

30 members of the Translators’ Club  
 

Past Presidents 
1983-1985: William C. Moldenhauer, U.S.A.  
1986-1988: Norman W. Hudson, UK   
1989-1991: Rattan Lal, U.S.A.  
1992-1997: Hans Hurni, Switzerland  



414 

1997-2001: David W. Sanders, UK  
2002-2004: Samran Sombatpanit, Thailand 
January-March 2005: Martin Haigh, UK 
April 2005-June 2006: Samran Sombatpanit, Thailand (Acting) 
July 2006-December 2007: Miodrag Zlatic, Serbia 
 
WASWC Secretariat and Websites: See p. vi, this volume. 
 

WASWC Publications 
– Published in association with other institutions or publishers – 

1988  
• Conservation Farming on Steep Lands. Edited by W.C. Moldenhauer and N.W. 
Hudson, ISBN 0935734198  
1989  
• Land Husbandry – A Framework for Soil and Water Conservation. by T.F. 
Shaxson, N.W. Hudson, D.W. Sanders, E. Roose and W.C. Moldenhauer, ISBN 
0935734201  
1990  
• Soil Erosion on Agricultural Land. Edited by J. Boardman, I.D.L. Foster and 
J.A. Dearing, ISBN 0471906027 (From a meeting co-sponsored by WASWC)  
1991  
• Development of Conservation Farming on Hillslopes. Edited by W.C. Molden-
hauer, N.W. Hudson, T.C. Sheng and San-Wei Lee, ISBN 0935734244  
• Soil Management for Sustainability. Edited by R. Lal and F.J. Pierce, ISBN 
0935734236  
1992  
• Conservation Policies for Sustainable Hillslope Farming. Edited by S. Arsyad, 
I. Amien, Ted Sheng and W.C. Moldenhauer, ISBN 0935734287  
• Soil Conservation for Survival. Edited by K. Tato and H. Hurni, ISBN 
0935734279  
• Erosion, Conservation and Small-Scale Farming. Edited by H. Hurni and K. 
Tato, ISBN 3906290700  
• Environmental Regeneration in Headwaters. Edited by J. Krecek and M.J. 
Haigh  
1993  
• Working with Farmers for Better Land Husbandry. Edited by N. Hudson and 
R.J. Cheatle, ISBN 1853391220  
1995  
• Adopting Conservation on the Farm: An International Perspective on the Socio-
economics of SWC. Edited by T.L. Napier, S.M. Camboni and S.A. El-Swaify, 
ISBN 0935734317  
1996  
• Hydrological Problems and Environmental Management in Highlands and 
Headwaters. Edited by J. Krecek, G.S. Rajwar and M.J. Haigh, ISBN 8120410483  
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1997  
• Soil Conservation Extension: From Concepts to Adoption. Edited by S. Sombat-
panit, M. Zoebisch, D. Sanders and M.G. Cook, ISBN 8120411897  
1999  
• Multiple Objective Decision Making for Land, Water and Environmental Man-
agement. Edited by S.A. El-Swaify and D.S. Yakowitz, ISBN 1-57444-091-8  
• Incentives in Soil Conservation: From Theory to Practice. Edited by D.W. 
Sanders, P. Huszar, S. Sombatpanit and T. Enters, ISBN 1-57808-061-4  
2000  
• Reclaimed Land: Erosion Control, Soils and Ecology. Edited by M.J. Haigh, 
ISBN 90 5410 793 6  
2001  
• Response to Land Degradation. Edited by E.M. Bridges, I.D. Hannam, L.R. 
Oldeman, F. Penning de Vries, S.J. Scherr and S. Sombatpanit, ISBN 812041942  
2004  
• Ground and Water Bioengineering for Erosion Control and Slope Stabilization. 
Edited by D.H. Barker, A.J. Watson, S. Sombatpanit, B. Northcutt and A.R. Mag-
linao, ISBN 1-57808-209-9   
2007  
• Monitoring and Evaluation of Soil Conservation and Watershed Development 
Projects. Edited by J. de Graaff, J. Cameron, S. Sombatpanit, C. Pieri and J. 
Woodhill. ISBN 978-1-57808-349-7  

 
Special Publications, published by WASWC 

2003: No. 1. Pioneering Soil Erosion Prediction – The USLE Story. By John Laf-
len and Bill Moldenhauer, ISBN 974 91310 3 7, 54 pp. (available on the website) 
2004: No. 2. Carbon Trading, Agriculture and Poverty. By Mike Robbins, ISBN 
974 92226 7 9, 48 pp. (available on the website)  
2008: No. 3. No-Till Farming Systems. Edited by Tom Goddard, Michael A. Zoe-
bisch, Yantai Gan, Wyn Ellis, Alex Watson and Samran Sombatpanit, ISBN 978-
974-8391-60-1, 544 pp.  (With one CD) 
2009: No. 4. Soil and Water Assessment Tool (SWAT): Global Applications. Ed-
ited by J. Arnold, R. Srinivasan, S. Neitsch, C. George, K.C. Abbaspour, P. Gass-
man, Fang H.H., A. van Griensven, A. Gosain, P. Debels, N.W. Kim, H. Somura, 
V. Ella, L. Leon, A. Jintrawet, M.R. Reyes, and S. Sombatpanit. Special Publica-
tion No. 4., ISBN 978-974-613-722-5, 415 pp. (With one DVD for SWAT stuffs 
that include free software, plus the WASWC e-LIBRARY) 
 

Conserving soil and water worldwide - join WASWC 
Learn more from http://waswc.soil.gd.cn & www.waswc.org  

To join as a member, please write to sombatpanit@yahoo.com  



 

 

 

 The World Association of Soil and Water Con-

servation (WASWC) appreciates the financial help 

from the following businesses: 

Mars Incorporated  

SonTek YSI Incorporated 

Syngenta 

& 

SEMEATO S/A 

thus enabling the book to be sold at an affordable 

price, making the soil and water assessment tool 

(SWAT) technology spread far and wide for timely 

application to cope with many threats the world is 

facing now.  

 

 



 

 

 

 

 

Syngenta is a leading agribusiness committed to 
stewardship and sustainable agriculture through in-
novative research and technology. We develop tech-
nologies to drive the environmental, economic and 
social sustainability of agricultural systems. 
 
Syngenta is committed to supporting the concepts of 
conservation agriculture and works with partners and 
stakeholders  worldwide on many projects  to  en-
hance soil and water quality. 
 
Learn more about Syngenta in www.syngenta.com   

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




