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Introduction and latest progress of SWAT model 



• SWAT stands for Soil and Water Assessment Tool 
• Spatial Scale: watershed or river basin developed by USDA. 
• It focus on the impact of land management practices on water, sediment 
and agricultural chemical yields in large complex watersheds with varying 
soils, land use and management conditions over long periods of time. 
• Data Organization: sub-basins - hydrologic response units (HRU’s) 
• Some characters: 
natural mechanistic model. 
 Based on the DEM data to produce the watershed and sub-catchment 
 Based on the precipitation data, soil data, land-use data and agricultural data 
to stimulated the runoff, SS, nutrient content.   
 Based on monitoring data to calibration and validation.  
enables users to study long-term impacts. 
 It can stimulated the daily resolution. 

SWAT – An Overview 

Drawback  
A large amount data input  



SWAT 

Sub-model 

Model Components  

Hydrological 
sub-model 

Soil erosion  
sub-model 

Pollution load 
Sub-model 

Water balance 

Water movement 

Musle model 

Transportation and 
fate of N,P 



SWt : the final water content (mm) 

SW0: the initial soil water content on day i (mm) 

t: the time（days） 

Rday：the amount of precipitation on day i (mm) 

Qsurf: the surface runoff on day i （mm） 

Ea：the amount of evapotranspiration on day i （mm） 

Wseep ：the amount of water entering the vadose zone from the soil profile on 
day i (mm) 

Qgw: the amount of return flow on day i (mm) 

Water balance 



Water movement in SWAT 

Hydrological sub-
model 

Snow melt model 

Infiltration model 

Surface runoff model 



Soil erosion  sub-model 

Sed: the sediment yield on a given day  

Qsurf: the surface runoff volume (mm H2O/ ha) 

Q peak: the peak runoff rate (m3/s) 

Areahru: the aera of the HRU (ha) 

Kusle: the usle cover and the management factor 

Pusle: the USLE support practice factor 

Lusle: the USLE topographic factor 

GFRG: THE coarse fragment factor 



Nutrient load Sub-model 

SWAT tracks the movement and transformation of several forms 
of nitrogen and phosphorus in the watershed. Nutrients may be 
introduced to the main channel and transported downstream 
through surface runoff and lateral subsurface flow. 

Nitrogen cycle  



Phosphorus cycle  



Soil database 

Interpolation methods 





Lin river catchment 

HRU distribution 

Soil types 

Sub-catchment Slope 

Land-use types 



Some challenges … The missing data 

Warm-up period Calibration period Validation period 
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Time sequence  
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