Introduction and latest progress of SWAT model
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SWAT - An Overview

- SWAT stands for
- Spatial Scale: developed by USDA.
- It focus on on water, sediment
and agricultural chemical yields in large complex watersheds with

over long periods of time.
* Data Organization: sub-basins - hydrologic response units (HRU's)
- Some characters:
v'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.
v'enables users to study long-term impacts.
v' It can stimulated the daily resolution.
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Model Components
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Water balance
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Lateral Flow

SLV[ = SVVO + Z(Rday _qurf _ Ea o I/Iisf.:ep T ng)

i=l
SW, : the final water content (mm)
SW;: the initial soil water content on day i (mm)
t: the time (days)
Ryey: The amount of precipitation on day i (mm)
Q..+ the surface runoff on day i (mm)
E,: the amount of evapotranspiration on day i (mm)

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

Qg: the amount of return flow on day i (mm)
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Soil erosion sub-model

sed =11.8- {me " peair * A€y )Djﬁ Kyse - Cusee - fosie - LSusze - CFRG

Sed: the sediment yield on a given day
Qsurf: the surface runoff volume (mm H,O/ ha) Kusie = Jesana * Jeta " /. orge Shisand

Q peak: the peak runoff rate (m3/s) Coszzmm =1. 46310|Cpgyz ,, |+ 0.1034
Areahru: the aera of the HRU (ha)

Kusle: the usle cover and the management factor CFRG = exp(-0.053rock)
Pusle: the USLE support practice factor
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Lusle: the USLE topographic factor Fusz :[_ |

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
infroduced to the main channel and transported downstream
through surface runoff and lateral subsurface flow.

Nitrogen cycle

Organic N
Humic Substances Residue

Organte 1

Fertilizer Plant residus




Phosphorus cycle

Mineral P Organic P
Inorganic P fertils . .
Ho ¢ = Humic Substances Residue
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Soil database

Interpolation methods

load soil. tut; %5 A\ ERFHI T EERTMIETI sofl e
rot90(soil)+

bl=ans;+

flipud(b1):+

cl=ans:+

x=[0.02,0.2.21}

Fx=0.05+

=1+

n=1:+

forj=3:3:231+

vy(n)=interpl(x,c1(i;j), 10 spline’); Y%e—HEHR EERET -
i=i+3

n=n+1+

end+

TRt (vy):
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Soil types Land-use types
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Some challenges ... The missing data
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