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Abstract: 

River Kabin i is the major water source for domestic, agricultural and industrial purposes for the p opulation living in its catchment. 

River is being polluted by various point and non-point source of pollutants, which requires identification and quantification. In  this 

study Soil and Water Assessment Tool (SWAT), a distributed, determin istic, continuous, watershed-scale simulat ion model was 

used to study the hydrologic response of Kabini catchment , as an init ial investigation. The watershed covers an area of 

6677.17km
2
, covering parts of Mysuru, Chamarajanagar and Wayanad districts. The data used for the simulation study include 

Shuttle Radar Topography Mission (SRTM), Dig ital Elevation Model (DEM), Food and Agricu ltural Organization (FAO), soils 

and landuse, weather data from Indian Meteorological Department (IMD) and SWAT website (Global weather data), reservoir 

inflow and outflow data for two reservoirs (Kabin i and Nugu). The watershed was divided into 109 subbasins (considering 3,800 

hectare threshold area to begin a stream) and 109 HRUs. River discharge data at two locations  (Muthankera and T.Narasipura) 

within  the watershed were co llected to calibrate (2006 - 2010) and validate (2011 – 2014) the model for water quantity.  Model 

calibrat ion and validation work was done for observed monthly data at Muthankera station and got satisfactory results with NSE 

and R
2
 of 0.48 and 0.42 fo r calibration period and NSE and R

2 
of 0.40 and 0.42 for validation period respectively. Sediment yield  

analysis results revealed that 101 of 109 subcatchments to be of moderately prone. 

 

INTRODUCTION 

Water is an essential element for survival of living things. It is 

vital factor for economic development and augmenting growth 

of agriculture and industry especially in the perspective of 

rapidly increasing population and subsequent urbanization. 

Many zones face scarcity of freshwater or are subject to 

pollution. Thus, sustainable use of the water resources become 

the core of the local and national strategies and politics in  

tropical reg ions. Geographical Information System (GIS) and 

remote sensing techniques have been promising tools that offer 

a great deal of support for hydrological modeling to simulate 

complex hydrological processes associated with assessment of 

water quality. Site-specific characters like topography, climate, 

landuse landcover (LULC), soil, and land management can be 

effectively captured by a watershed modeling tool which 

reduce time, labor and cost connected with intensive field  

studies. GIS has added confidence in accuracy of modeling by 

providing more practical approach towards the watershed 

conditions, defining the watershed characteristics, improving 

the efficiency of modeling process and ultimately increasing 

the estimation capabilit ies of hydrologic modeling (Sh imaa, 

2015). Model helps to go for various alternative management 

options and to analyze the impact of them scientifically, thus 

assisting the policy makers and stake holders with decisions to 

protect their watersheds by adopting effective integrated water 

and land resource management.  

 

India is home to an extraordinary variety of climat ic regions, 

ranging from tropical in south to temperate and alpine in the 

Himalayan north. Monsoon being the major source of 

precipitation (i.e. 80% of rainfall is from monsoon) with  an 

average rainfall of about 300mm to 650mm.  

Main aim of this study is to assess the hydrologic response of 

Kabini catchment in Karnataka, India using GIS based 

hydrologic or water quality model, Soil and Water Assessment 

Tool (SWAT). However specific objectives are: (i) to collect 

various data required for modeling including weather data, 

land use/land cover, soil, stream flow, etc to set-up SWAT 

model for Kabini catchment.; (ii) to establish the hydrological 

model using ARC-SWAT (iii) to calibrate and validate the 

SWAT model for streamflow at monthly t ime scale and 

evaluate the model performance using coefficient of 

determination and Nash-Sutcliffe modeling efficiency (NSE);  

and (iv) to identify sediment hotspots within the catchment 

area. 

 

Lijuan et al. (2008) adopted SWAT model to investigate 

surface flow and associated mass transport for the Xitaoxi 

catchment of Taihu basin, Northern Zhejiang province. Results 

revealed that the annual and daily  simulated stream flow well 

mimicked the observed counterparts with NSE and R
2
 greater 

than 0.8. 

Phomcha et  al. (2012) applied  SWAT model to Lam Sonthi 

river watershed, Thailand to identify the critical erosion prone 

areas and to recommend the conservation treatments to 

minimize the sediment yield. The SWAT model identified 40% 

of the study area to be seriously erosion prone with satisfactory 

range of the model performance indicators. 

Abbaspour et al. (2015) studied the hydrology of Europe using 

SWAT. Model was calibrated for a large number of river 

discharge stations using SUFI-2 in SWAT–CUP package. 

Calibrated model and results provided information to support 

European water framework d irective with NSE value of range 

0.7-0.8. 

 

Research Article                                                                                                                             Volume 6 Issue No. 8 



International Journal of Engineering Science  and Computing, August 2016           2374                                                            http://ijesc.org/ 

Ghoraba (2015) aimed to assess the inflow volume to Simly  

dam watershed located in Saon river basin, Pakistan using 

SWAT, in order to help planning and handling the irrigation 

reservoir. Water balance components and Simly dam inflow 

were correctly estimated with coefficient of determination of 

0.75. 

 

STUDY AREA 

Study area Kabini basin (figure 1) is located partially  in  Kerala 

and Karnataka of India                         ' N and          

                                    ' E.The total length of the 

river from source to outfall into River Cauvery is about 

240km.Kabin i watershed has an estimated area of 

6677.177km
2
. Elevation range of watershed lies between 598 

and 2005m AMSL. Cl                                         

                                                       

                                                           

                                                           

                      C. Land use include urban area, irrigated 

cropland, grassland, forest and water body. Agriculture 

accounts for 34% of landuse, forest covers 33% of the basin 

and shrub land occupies least area of the basin (i.e. 0.03%). 

70% of the watershed is covered by clayey loam and 30% s ilty 

clay. United States Natural Resources Conservation Service] 

has classified soil into four groups (From A to D) representing 

infiltrat ion rates from high, moderate, low and very low. As 

per this classification, soil in  the Kabin i basin belongs to group 

C and D. There are three reservoirs in the study area namely  

Kabini, Nugu and Taraka. Reservoir outflow of Kabin i and 

Taraka were added for river flow simulation. 

 

 
 

FIGURE 1: STUDY AREA-KABINI BASIN 

METHODOLOGY 

 

SOIL AND WATER ASS ESSMENT TOOL 

 

In this study, SWAT 2012 interfaced with ARCGIS 10.2 

version was used. SWAT is a semi-distributed, continuous 

time, physically based basin scale model that operates on daily  

time step with up to monthly or annual output frequency. 

Model was developed by Jeff Arnold and his co-workers for 

USDA Agricultural research service (ARS) to predict the 

effect of land management practices on water, sediment, 

agriculture and chemical yield in large complex ungauged 

basins having varying landuse, soil and management 

conditions over large period (Arnold et al., 1998). Based on the 

topographical informat ion basin is partit ioned into sub basins. 

These in turn are div ided into hydrologic response units 

(HRUs). Precipitation is the driving force of the hydrological 

processes. Eq. (1) is the important empirical relation used to 

predict the hydrology of watershed. 

)                   (1)                                                       

 

Where SW t is Final water content on day i(mm), SW0 is Init ial 

water content on day i(mm), T is Time (days), R is the amount 

of precipitation on day i(mm), Qsur is amount of surface runoff 

on day i(mm), Es is amount of evapotranspiration on day 

i(mm),  Wse is amount of water entering the vadose zone from 

the soil profiles on day i(mm). 

Soil erosion at HRU level in  SWAT is computed using 

Modified Universal Soil Loss Equation (MUSLE).  

Sy=11.8(Qsurf qpeak AHRU)
0.56

x(KCPLS)Xcfrg   (2) 

 

Where Sy is sediment y ield on a g iven day (Metric tons), Qsurf 

is surface runoff volume (mm/ha), qpeak is peak runoff rate 

(m
3
/sec), AHRU is the area of HRU (ha), K is the soil erodib ility 

factor (0.013 Mton-m
2
-hr/m

3
-Mt-cm), C is land cover 

management factor, P is support practice factor,  LS is 

topographic factor and CFRG is Coarse Fragment Factor.  

 

Model efficiency 

 

There are many  methods to evaluate the accuracy of results 

produced by the model. These statistic operators are coefficient 

of determination, Nash – Sutcliffe efficiency and PBIAS 

(Shimaa, 2015). 

 

Coefficient of Determination 

 

It is a good method to s ignify the consistency among the 

observed and simulated data by following a best fit line. R
2
 is 

estimated using the following equation  

 

               (3) 

 

Where Qobs and Qsim are  observed and simulated flow over 

model simulat ion period respectively;  R
2 

value ranges from 0 

to 1; values higher than 0.5 indicates good correlation of 

simulated values with the observed counterpart (Shimaa,  

2015).  

 

Nash – Sutcliffe Efficiency 

NSE is a normalized statistic that determines the relative 

magnitude of the residual variance (Noise) compared to the 

measured data variance (Informat ion). NSE indicated how well 

the plot of observed versus simulated data fits the 1:1 line. 

NSE is computed as shown in  following equation (Moriasi et 

al.,  2007): 

 

                      (4) 

Where Qobs is the observed discharge; Qsim is the computed 

discharge at given time step and Qmean is the average observed 

discharge. NSE ranges between –1 and 1, with NSE=1 being 

the optimal value. Values between 0.0 and 1.0 are generally  
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viewed as acceptable levels of performance, whereas values 

0.0 indicates that the mean observed value  is better predictor 

than the simulated value, which indicates unacceptable 

performance.  

 

Percent bias (PBIAS) 

PBIAS measures the average tendency of the simulated data to 

be larger or s maller than their observed counterparts. The 

optimal values of PBIAS is 0.0 with low magnitude values 

indicating accurate model simulat ion. Positive values indicate 

model underestimation bias, and negative values indicate 

model overestimat ion bias. PBIAS is calculated with equation 

5: 

          (5) 

 

DATABAS E S ETUP 

Simulation of water balance for any watershed using the 

SWAT model requires collection and handling of large amount 

of spatial and temporal data. The main sets of data used in the 

work are explained below. 

 

Spatial dataset 

The topography, land use/land cover and soil characteristics 

are the spatial datasets which define the land system of any 

area. 

Digital Elevation Model (DEM) 

The digital elevation model of 30 m resolution for the study 

area was downloaded from Shuttle Radar Topographic Mission 

((CIATCSI SRTM website (http://srtm.csi.cg iar.o rg)). The data 

are available in  ARC GRID, ARC ASCII and Geotiff format, 

in decimal degrees and datum W GS84. They are derived from 

the USGS/NASA SRTM data.  International Centre for 

Tropical Agriculture (CIAT) have processed this data to 

provide seamless continuous topography surfaces.  Areas with 

regions of no data in the original SRTM data have been filled 

using interpolation methods described by Reuter et al. (2007). 

Downloaded DEM tiles were mosaiced in ARCGIS ver. 10.2. 

Kabini sub-basin boundary shape file  was used to clip  the 

DEM for the study area (Figure 2). 

 
FIGURE 2: DIGITAL ELEVATION MODEL OF KABINI 

CATCHMENT (value shown in the legend is in meters) 

Land use and Land cover data 

The LULC map gives the spatial extent and classification of 

various land use/cover classes of the study area. The LULC 

data for the study area was obtained from FAO g lobal dataset. 

This dataset provides information includ ing landcover type, 

S S                             ’  “ ”                    

      USL  “ ”                                         

vegetation such as biomass, maximum canopy height and root 

depth, leaf area index, optimal temperature fo r growth, p lant 

residue decomposition coefficient, etc. Landuse details of the 

Kabini catchment shown below in figure 3. 

 
FIGURE 3: LAND USE PATTERN IN KABINI 

CATCHMENT 

Soil data 

Soil data is one of the important dataset that provides 

informat ion such as soil texture, soil hydrologic group, moist 

bulk density, available water capacity, saturated hydraulic 

conductivity, organic carbon content, soil erodibility factor, 

etc. The soils map for the Kabin i catchment was also obtained 

from FAO global dataset. Basin boundary was used to clip the 

soil map for the study area shown below in the figure 4. 

 

 
 

FIGURE 4: SOIL CLASSIFICATION IN KABINI 

CATCHMENT 



International Journal of Engineering Science  and Computing, August 2016           2376                                                            http://ijesc.org/ 

Meteorological data 

The long term meteoro logical data required fo r the SWAT 

model are precipitation, temperature, relat ive humid ity, solar 

radiation and wind speed. Meteorological data for the study 

period (2004-2014) were collected from SWAT website, from 

Six weather stations namely Sulthan bathery, Antharsanthe, 

Hallare, Dasanooru, Belthur and Gopalswami hills . 

 

Hydrological data 

Daily observed flow data for T .Narasipura and Muthankera 

stations were obtained from Water Resource Informat ion 

System WRIS 4.1 (Figure 5). Daily  observed flow data was 

averaged into the monthly discharge values. These observed 

discharge data are used for the calibration and validation of the 

model. 

 
FIGURE 5: RIVER DISCHARGE GAUGE STATIONS IN 

KABINI CATCHMENT 

Reservoir data  

Study area consists of two irrigation reservoir and a water 

supply reservoir namely Kabini, Nugu and Taraka respectively 

(Figure 6). In the present study, reservoirs of area larger than 

20 km
2
 (Kabini and Nugu) were used. Relevant reservoir data 

such as volume inflow and volume outflow was collected from 

the respective reservoir divisional offices. Outflow data was 

fed into the model for the corresponding reservoirs. Reservoir 

points were added manually to the model to simulate and 

process. 

 
 

FIGURE 6: RESERVOIRS OF KABINI CATCHMENT 

MODEL SIMULATION 

First step in setting up of SWAT model is the watershed 

delineation using DEM. An interface Arc -SWAT was used in 

this case to prepare necessary input files to run the SWAT 

model. Based on the input DEM and a  threshold drainage area 

of 3800 hectares, the study basin was subdivided into 109 sub-

basins. This delineation more or less corresponds to the 

Karnataka State Remote Sensing Application Centre 

(KSRSAC) subwatershed level delineation. Land use/ land 

cover map and soil map  were then overlaid. Based on the 

overlaying, basic units of modelling,  HRUs were defined. In  

the present study, HRUs were defined by taking dominant 

HRU into account. Arc- SWAT (SWAT Model: 

SWAT2012Rel64) compatible with ARCGIS 10.2 version was 

used to simulate hydrologic response of the study area. 

Hargreaves method was used to estimate potential 

evapotranspiration and SCS Curve Number method was the 

Rainfall-runoff model used to estimate runoff. Modified  USLE 

was used to estimate  erosion rates. Default potential heat unit 

was used to write management files. Weather data obtained 

from SWAT website was fed into model as a user defined data 

for the weather parameters. After preparing all data files and 

complet ion of all model inputs, Model was run for daily , 

monthly and annual time scale from 2004 -2014 with a warm 

up period of 2 years. 

 

MODEL CALIBRATION AND VALIDATION 

Calibrat ion is an effort to fine tune the model parameters 

within  a set of boundary conditions, thereby reducing the 

uncertainty associated with the model pred iction. There are 

two steps in model calibration; one parameter identification 

and the other one fine tuning of identified model parameters. 

Model was auto calibrated for observed monthly stream flow 

of Muthankera station from 2006 to 2010 using SWAT CUP 

2012 version. Parameters used in calibrat ion and their 

respective range are summarized in table 1. Some of the 

parameters were replaced and some parameters were allowed 

the relative change with in the defined range. 

 

TABLE 1: PARAMETERS USED IN CALIBRATION WITH 

THEIR RESPECTIVE RANGE 

Parameters 

Lower 

Limit  

Upper 

Limit 

 

Description 

r__CN2.mgt  -0.2 -0.25  

 

 

 

v  = replace  

r = relative 

change 

v__ALPHA_BF.gw 0.05 1 

v__GW_DELAY.gw 60 450 

v__GWQMN.gw 0 500 

r__SOL_AWC(1).sol 0.01 0.2 

v__ESCO.hru 0 0.5 

v__EPCO 0.5 1 

v__SURLAG 0.05 24 

v__GW_REVAP 0.01 1 

r__HRU_SLP -0.15 0 

r__CH_N1 -0.9 -0.8 

r__SLSUBBSN -0.023 -0.05 

 

In SWAT-CUP, t-stat and P-value provides the significance 

and measure of sensitivity of the parameter. P-value measures 

the significance of sensitivity and value near to zero has high 

significance. t-stat provides a measure of sensitivity. Larger the 
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absolute value of t-stat, higher is the significance of the 

parameter. (Abbaspour, 2005). Significance of the parameters 

has been summarized in table 2.  

 

TABLE 2: SENSITIVITY ANALYSIS FOR THE 

PARAMETERS USED IN CALIBRATION PROCESS 

 

Parameter Name  

 

t-Stat  

 

p-Value  

 

R__CN2.mgt  

 

2.9957  

 

0.0029  

 

V__ALPHA_BF.gw  

 

-0.7748  

 

0.4388  

 

V__GW_DELAY.gw  

 

1.5014  

 

0.13389  

 

V__GW QMN.gw  

 

0.9873  

 

0.32396  

 

V__EPCO.bsn  

 

-0.1896  

 

0.8497  

 

V__ESCO.hru  

 

1.0450  

 

0.2965  

 

V__SURLAG.bsn -1.7216  

 

0.0858  

 

R__SOL_AWC(..).sol  

 

21.85  

 

0.00  

 

V__GW_REVAP.gw  

 

0.0881  

 

0.929  

 

R__HRU_SLP.hru  

 

4.8065  

 

0.000002  

 

R__SLSUBBSN.hru  

 

0.2505  

 

0.8023  

 

R__CH_N1.sub  

 

1.2867  

 

0.1988  

 

 

Based on P-value and t-stat, SOL_AWC, HRU_SLP and CN_2 

seems to be the most sensitive parameters and GW_REVAP 

being the least sensitive parameter.  

Validation is the process of examining how well model is 

calibrated. In  the present study model was validated for 

observed monthly flow of Muthankera station for the period 

2011 to 2014. 

 

SEDIMENT YIELD ANALYS IS  

 

In order to implement suitable soil conservation measures, 

critical source areas in the study watershed need to be 

identified. According to Land Development Desktop, degrees 

of soil loss have been categorized into five major classes 

consisting of very slight (< 15 tons/ha/year), slight (15-30 

tons/ha/year), moderate (31-90 tons/ha/year), severe (91-125 

tons/ha/year), and very severe (>125 tons/ha/year) (Phomcha et 

al., 2015). In this study, sub watersheds which produced soil 

loss more than 91 tons/ha/year were identified as critical areas 

based on the average annual sediment y ield  during the period 

(between 2004 and 2014). During this determination, the 

variables of the calibrat ion stage remained unchanged. After 

the simulat ion, the sediment yield values for each sub-

watershed were obtained. 

 

 

 

RES ULTS AND DISCUSS ION 

 

WATER BUDGET 

 Results of water balance analysis reveal that for instance, the 

lowest recorded annual precipitation was 570.71 mm in 2014, 

and surface flow of that year was 63.37mm. Highest annual 

precipitation of 2379.61 mm was observed in 2007, and 

surface flow of that year was 843.14 mm as shown in figure 7. 

Precip itation is found to be least in the month of January and 

highest between August to October.  

Proportion of surface runoff is 26.5% and lateral flow (or 

subsurface flow) is about 2.8%. Shallow aquifer flow accounts 

for about 30.08% of the water yield . Overall sediment loading 

from the Kabini catchment, as estimated by the SWAT model 

is 33.619metric tons/ha. 

  

 
 

FIGURE 7: ANNUAL AVERAGE RAINFALL FOR THE 

STUDY AREA  

 

TABLE 3: AVERAGE VALUES OF ANNUAL WATER 

BALANCE PARAMETERS OF KABINI CATCHMENT  

 

Parameters  Value  

Precip itation 1650.10mm 

Surface runoff Q 438.23mm 

Lateral Soil Q 47.00mm 

Groundwater (Shal AQ) Q 516.21mm 

Groundwater (Deep AQ) Q 29.49mm 

Total AQ Recharge 

 

565.44mm 

Total Water Yield  

 

1030.70mm 

Percolation Out Of So il 567.32mm 

ET 598.20mm 

PET 

 

1439.00mm 

 

Total Sediment Loading  

 

33.62T/Ha 
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LANDUS E/LANDCOVER AND SOILS DATA 

  

According to the LULC source data, major LULC in the 

watershed area (Table 4) is irrigated cropland and pasture 

(CRIR) which is nearly 33.8%. Shrubland occupies the least 

area (0.03%) of the total watershed area. Clayey soil is present 

in 70.54% of the total watershed area and in remaining area 

silt-clay soil is present (Table 5). 

 

TABLE 4: LANDUSE/LANDCOVER CLASSIFICATION 

OF THE STUDY AREA, AS RECLASSIFIED USING SWAT 

MODEL 

 

LANDUS E 

 

SWAT 

Model 

Class/code  

 

Area 

km2 

 

 

Waters

hed 

Area, 

% 

Irrigated 

Cropland 

and 

Pasture 

   

 

CRIR 2256.22 33.8 

Evergreen 

Broadleaf Forest 

FOEB 

 

2198.13 

 

32.9 

 

Savanna SAVA 906.76 13.58 

Cropland/Grassla

nd Mosaic 

CRGR 

 

748.51 

 

11.21 

 

Cropland/Woodl

and Mosaic 

CRWO 

 

279.77 

 

4.19 

 

Dryland 

Cropland And 

Pasture 

CRDY 

 

141.56 

 

2.12 

 

Water Bodies WATB 63.43 0.95 

Mixed Forest FOMI 43.40 0.65 

Deciduous 

Broadleaf Forest 

FODB 

 

25.37 

 

0.38 

 

Residential-

Medium Density 

URMD 

 

12.69 

 

0.19 

 

Shrubland SHRB 

 

2.0 

 

0.03 

 

Total 

 

 6677.17 

 

100.00 

 

TABLE 5: SOIL CLASSIFICATION OF THE STUDY 

AREA, AS RECLASSIFIED USING SWAT MODEL 

BAS EFLOW S EPARATION  

 

Baseflow program results are presented in table 6. Considering 

the second pass, the baseflow contribution to streamflow is 

about 47%. Average alpha factor (baseflow recession factor) is 

found to be 0.04485. 

 

TABLE 6: BASEFLOW OF RIVER GAUGE POINTS OF 

KABINI CATCHMENT 

 

River gauge  

 

Filter passes 

 

Alpha 

factor  

 

 First 

pass 

 

Second 

pass 

 

Third 

pass 

 

 

Muthankera 

 

0.64 

 

0.48 

 

0.40 

 

0.0344 

 

T.Narasipura 

 

0.61 

 

0.46 

 

0.38 

 

0.0553 

 

 Average 

 

0.04485 

 

 

CALIBRATION AND VALIDATION  

 

The results are shown in table 7. Figure 8 shows the 

comparison between time series observed and simulated 

monthly discharge. Summary  statistics provides a basis to 

evaluate the calibrat ion results by comparing observed data 

with the simulation band through p-factor and r-factor. The 

best simulation for the number of iterations is captured based 

on the values of NSE and R2. An acceptable value of 0.48 for 

R2 and 0.42 for NSE has been obtained during calibration.  

 

In summary  statistics p-factor has the value of 0.11 indicating 

11 % of the bracketed by the 95 PPU for the monthly 

discharge. P-factor measures the degree to which all 

uncertainties associated with all sources are accounted for. P-

factor is the percentage measure of data bracketed by the 95 

PPU. The 95 PPU is calculated for 2.5% and 97.5% level of 

cumulat ive distribution of an output obtained through Latin 

hypercube sampling. 

 

Another parameter, r-factor in summary statistics measures the 

thickness of the 95 PPU. SWAT-CUP has yielded the value of 

0.37 for the r-factor. Note that smaller the value of r-factor 

smaller the uncertainties, accurate is the calibration. Usually, a  

p-factor near to 1 and r-factor near to 0 is desirable 

(Abbaspour, 2005). Summary calibration statistics for monthly 

discharge indicates large uncertainties associated with 

parameters. 

 

 

 

SWAT 

Code  

 

Soils 

/Texture  

 

SHG 

 

Area 

km2 

 

Watershed 

Area, %  

 

Lc75-

2b-3781  

 

Clay  

 

D 4174.57  

 

62.52  

 

Ne53-

2ab-

3824  

 

Silt-Clay  

 

C 1341.44  

 

20.09  

 

Ap21-

2b-3656  

 

Silt-Clay  

 

D 626.12  

 

9.38  

 

Bc-Lc-

3714  

 

Clay  

 

C 535.04  

 

8.02  

 

Total    6677.19  100.00  
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TABLE 7: SUMMARY STATISTICS COMPARING 

OBSERVED DATA WITH THE SIMULATION BAND 

THROUGH P-FACTOR AND R-FACTOR AND THE BEST 

SIMULATION OF THE CURRENT ITERATION USING 

NSE AND R2 

 

Objective Function   
 

Value  

NSE 

 

0.42 

R2 

 

0 

p-factor 

 

0.11 

r-factor 

 

0.37 

 

 
FIGURE 8: 95 PPU PLOT 

 

Validation  

 

Validation of calibrated model was done using the best fitted 

parameters obtained from the calibration run of SUFI-2. 

Results are shown in the figure 9 and table 8.  

 

TABLE 8: SUMMARY STATISTICS COMPARING 

OBSERVED DATA WITH THE SIMULATION BAND 

THROUGH P-FACTOR AND R-FACTOR AND THE BEST 

SIMULATION OF THE CURRENT ITERATION USING 

NSE AND R2 

 

Objective Function  
 

Value 

NSE 

 

0.42 

R2 

 

0.40 

p-factor 

 

0.18 

r-factor 

 

0.39 

 

 

 

 

 

 

 

 
FIGURE 9: 95 PPU PLOT 

 

SEDIMENT YIELD ANALYS IS  

 

The results from the model simulation revealed that 101 out of 

the 109 sub-watersheds come in the category of moderate 

priority (30-90 tons/ha/year) which comprised 93% of the total 

area (Figure 10). None of the sub-watersheds fall into severe or 

very severe classes, and only five sub-watersheds were 

categorized as very low priority and four watershed come 

under slight erosion category. Most of the sediments originated 

from agricultural land as well as from forest due to the steep 

slopes. Low erosion was observed from the grassland area. 

 
FIGURE 10: SEDIMENT YIELD (MT/HA/ANNUM) OF 

KABINI CATCHMENT 

 

SUMMARY AND CONCLUS ION 

River Kabin i is the major water source for domestic, 

agricultural and industrial purposes for the population liv ing in  

its catchment. River is being polluted by various point and 

non-point source of pollutants, which requires identification 

and quantification. In this study, as an initial investigation, Soil 

and Water Assessment Tool (SWAT), a distributed, 

deterministic, continuous, watershed-scale simulation model 

was used to simulate the hydrologic response of the Kabini 

catchment. The watershed covers an area o f 1677.2km2, 

covering parts of Mysuru, Chamarajanagar and Wayanad 

districts. In this catchment, there are about 2000 v illages and 

10 major cities/towns. 
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Weather (including rainfall, temperature (minimum and 

maximum), relat ive humidity, and wind speed. Data of six 

stations for the period 2004-2014 was downloaded from the 

SWAT website. A DEM with a spatial resolution of 30m 

developed by Shuttle Radar Topography Mission (STRM) was 

used in this study. The LULC and soils map for the Kabini 

catchment were obtained from FAO global dataset. Stream 

flow data at stream gauging stations at Muthankera and 

T.Narasipura were co llected. The stations had streamflow data 

for the period 1971 to 2014. Relevant reservoir data was 

collected from the respective reservoir d ivisional offices. 

Outflow data was fed into the model for the corresponding 

reservoirs. Reservoir points were added manually  to the 

model. Arc SWAT (SWAT Model: SWAT2012Rel64) 

compatible with ARCGIS 10.2 version was used to simulate 

hydrologic response of the study area. 

 

Based on the DEM, LULC, soils, default management 

informat ion, dominant HRU option, the study catchment was 

divided into 109 sub catchments. Discharge data at two river 

gauging stations were used for auto calib ration of model (2004 

to 2010) and validation (2011 to 2014). Considering the 

monthly streamflow, model performance was assessed based 

on mean, standard deviation, coefficient of determination and 

Nash-Sutcliffe modeling efficiency. With min imal calibration, 

it is noticed that the model is over predicting the streamflow at 

both discharge locations. Baseflow filter program was used to 

separate the baseflow from streamflow in order to know the 

baseflow contribution to streamflow. The baseflow 

contribution to streamflow is about 47 %.  

 

Proportion of surface runoff is 26.5% and lateral flow (or 

subsurface flow) is about 2.8%. Shallow aquifer flow accounts 

about 30.08% of the water y ield .Overall sediment loading 

from the Kabin i catchment, as estimated by the SWAT model 

is 33.619metric tons/ha. From the spatial map of erosion, it is 

clear that some areas in the catchment are more prone to 

erosion compared to others and these hotspots can be targeted 

for erosion control measures. Further calibration needs to be 

performed to match the simulated (or pred icted) stream flows 

to observed streamflow as closely as possible. The landscape 

representation in the model can be made better by choosing 

finer HRUs distribution instead of dominant LULC option 

chosen in the study. Actual and detailed management options 

in terms of actual/specific agricultural activit ies including 

tillage, type and amount of fertilizer application could be 

specified instead of default generic management option  chosen 

in the study. 
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