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No. Parameters Effect on simulation when parameter values increase Range Intitial Value adjusted value
1 CN2 increase surface runoff -25% - +25% Default/Initial -25%
2 GWQMN decrease baseflow 0 – 5000 0.00 10.00
3 ESCO decrease evaporation 0 – 1 0.95 0.10
4 SLOPE increases the lateral flow 0 - 0.60 Default/Initial 0.10
5 rchrg_dp increase deep aquifer recharge 0 – 1 0.05 0.275

6 GW_REVAP
decrease baseflow by increasing water transfer from 
shallow aquifer to root zone 0.02 - 0.20 0.02 0.15

7 GW_DELAY
increases the time between water exits the soil profile and 
enters the shallow aquifer 0 - 500 31 20

Result of Sensetivity Analysis
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RS RS –– Relative SensitivityRelative Sensitivity

Small to Negligible:Small to Negligible: 0 ≤ RS < 0.05
Medium:Medium: 0.05 ≤ RS< 0.2
High:High: 0.20 ≤ RS < 1.0
Very High:Very High: RS ≥ 1.0

Standard Error (m3/s)Period
(Monthly) Observed Simulated

Calibration 1985-1989 7.28 7.03 +2.2 0.84 0.69
Validation 1990-1992 10.85 12.22 -7.6 0.81 0.54

% Error R2 ENS
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gauged simulatedCalibration, monthly flows Validation, monthly flows

Calibration and Validation Statistics

The results showed that SWAT is able to simulate the hydrological characteristics of the Meki watershed very well. Hence, the model can be used for 
further hydrological studies in the watershed
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Initial and finally adjusted parameter values of the flow calibration

SWAT is a physically based, continuous time and a public domain hydrological model. The ArcView 
integrated SWAT interface, AVSWAT, provides a user friendly GUI. The model has been tested in different 
tropical watersheds and reported to be able to well explain watershed hydrological processes. To benefit from 
its free accessibility and good modeling capability, this model has been tested for the Ethiopian condition. 

To test suitability of SWAT hydrological model in simulating the hydrological processes of Meki Watershed
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Location:Location: Meki Watershed, Central Ethiopia

Gauging Station:Gauging Station: Meki Village 

Average Elevation:Average Elevation: 2143 m.a.s.l. 

Landuse:Landuse: Largely agriculture

Area Coverage:Area Coverage: 2233 km2

Major Soils:Major Soils: Eutric Cambisols (CMe) & Eutric 
Vertisols

Watershed Delineation

HRU Determination

Sensitivity Analysis

Flow Simulation

Calibration and Validation

Baseflow Separation

Simulated Flow Evaluation

Latin Hypercube One-factor-
At-a-Time design method of 
Morris (1991), Built-in tool 

Surface Runoff:Surface Runoff:
SCS Curve Number Method

Flow Routing:Flow Routing:
Variable Storage Method

Potential Potential ET:ET:
Hargreaves Method

Automated Baseflow 
Separation & Recession 

Analysis Technique 
(Arnold et al. 1999)
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Manual flow calibration procedure used (diagram extended from Santhi et al. 2001)
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Parameters
Used

Manual flow calibration procedure used (diagram extended from Santhi et al. 2001*)Methodological steps followed

Plant uptake compensation factorepcoepco
Surface runoff lag timesurlagsurlag
Maximum canopy storagecanmxcanmx
Channel effective hydraulic conductivityCH_K2CH_K2
Biological mixing efficiencyBIOMIXBIOMIX
Groundwater "revap" coefficient GW_REVAPGW_REVAP
Soil depthsol_zsol_z
Deep aquifer percolation  fractionrchrg_dprchrg_dp
Saturated hydraulic conductivitysol_ksol_k
Average slope steepnessSLOPESLOPE
Soil evaporation compensation factorESCOESCO
Soil available water capacitySOL_AWCSOL_AWC
Threshold water depth in shallow aquifer for flowGWQMNGWQMN
Initial SCS CN II valueCN2CN2


