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Objectives

1) Develop a simple yet realistic model for Landscape
Processes and Incorporate into the SWAT watershed model

2) Compare and validate 4 landscape delineation methods at
the USDA-ARS Station G experimental watershed at Riesel,
Texas

3) Test model’s capability of simulating Hortonian and
Saturation Excess

4) Realistically simulate riparian zones, flood plains, potholes,
variable source areas
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_andscape Routing

e |_andscape Positions
(Flood Plain, Hillslopes, Divide)
e Riparian Zones
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Landscape Units
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B+= Groundwater Total
SRO = Surface Runoff Total
St = Lateral Soil Flow Total
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Location and instrumentation of Grassland Soil and Water Research



Riesel G Watershed

® 1734 ha

¢ 8390 mm Mean Annual Rainfall

e Houston Black Clay Soill

e |_ow Permeability when Wet (1.5 mm/hr)
® Soll Cracks — Preferential Flow

e Pasture and Tilled
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Surface Runoff/Runon

e Manning’s Equation
1 m Overland Flow Strip

o \/ = (g,)%* s03/ nos

e |nfiltration = f(Flow length, travel time,
saturated conductivity)



Lateral Soil Flow

e Kinematic Storage Model for each Soil Layer
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¢d ’ LhiII

o Q. = 0.024-[




Groundwater Flow

Linear Tank StoriModel




Implementing Landscape Structure
(.sub file)
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ILandscape Unit Routing

LU 1 1 1 1 0.000.00 !Cmd,Hydout, LU, O, frout,overfr

riesell.gw

riesell.hru riesell.mgt riesell.solchemical.chm

LU 1 2 2 10.000.00 !Cmd,Hydout, LU, O, frout,overfr

riesell.gw

riesel2.hru riesel2.mgt riesell.solchemical.chm

LU 1 3 3 10.000.00 !Cmd, Hydout, LU, O, frout,overfr

riesell.gw

riesel3.hru riesel3.mgt riesell.solchemical.chm

Route 2 4 2 1500 0.00 !Cmd,Hydout, LU, Hydin, Dep Storage

Add 3

Route 2

Add 3
4
0

5 2

6 3 5.00 0.00 !Cmd, Hydout, LU, Hydin, Dep Storage
7 6

7

Stream
Finish




ARS — Station G (Brushy Creek) at Riesel, Texas 1,734 ha

Lumped HRU'’s Catena
One soil, landuse Lumped soil/landuse Three landscape
slope overlay, no units, divide
landscape routing Hillslope, valley

bottom

Lumped

One soil, landuse
slope



Average Annual Surface Runoff (mm)

Catena HRU'’s Distributed (qgrid)
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Average Annual Actual ET (mm)

Catena HRU's Distributed (grid)
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Calibration and Validation
Daily Flow - Station G

«Shuffled Complex Evolution Method Variables
Sat conductivity, Roughness storage, AWC

Calibration Period — 1968-1974
N-S Coef - Range from 0.65-0.70

Validation Period — 1975-1981
N-S Coef - Range from 0.65-0.70

L ittle variation in statistics

Lumped — Required variables slightly out of realistic
range — extreme differences in cropped and pasture



Generalised
dependence
of Runoff
Coefficient
and Style of
Overland
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Hortonian flow
Variable soil/landuse
Surface flow dominated
Brushy Creek Riesel — 1,734 ha

(1 ha cells)
FC =100 mm, Sat = 314 mm
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Delineation of HRU's

_arge Scale Applications
Delineate HRU’s by:
Distance to Stream
Stream Order
Filter Strips — Buffering
Riparian Zones

*Develop simple algorithms and do not route
across HRU'’s



Conclusions

oGrids — Too computationally intensive for large basins.
Possible to use 4x4 km? cells in Upper Mississippi Basin
(400,000 km? or 40,000,000 ha)

e HRU’s - Can be lumped and simplified with average buffering
and distance to streams — HRU’s defined by landscape
position (distance to stream, stream order, etc)

e Catena - Simple and preserves landscape routing. Require
HRU’s within landscape units

e Small grids suitable for APEX fields — simulate individual
terraces, potholes, buffer strips, and riparian zones

e Small watersheds can be linked directly to REMM model



Future Developments

 Kinematic Wave Equation for Overland and Channel
Routing between Landscape Units

» Sediment and Nutrient Routing Across Landscape

e Testing at Gibbs’ Farm Watershed in Tifton, GA with
Riparian Zones

e Testing on Larger Watersheds with Defined Flood Plains —
Landscape/River Continuum

e GIS Interface and Documentation



contac Soil & Water SWAT
Assessment Tool

Welcome to the Official SWAT Web Site -

2% Visit our user groups
SWAT is a river basin scale model developed to quantify the impact of land management practices in large,
complex watersheds.

B SWAT fact sheet

@ Disclaimer
SWAT is a public domain model actively supported by the USDA Agricultural Research Service at the

T h k Y Grassland, Seil and Water Research Laboratory in Temple, Texas, USA.

SOFTWARE UPDATES UPCOMING EVENTS

o ArcSWAT (9/21/2009) o SWAT Workshops (2/8-2/12/2010

a A

(8/2-8/6/2010)
« SWATeditor (6/18/2009)
Version 2.1.5 fo ) A « 2nd International SWAT-SEA (1/4-1/7/2011)

« SWAT-CUP 0 nam
¢ MapWindow-SWAT
» VizSWAT Software

+ SWAT2005 available for download 2009 5TH INTERNATIONAL SWAT CONFERENCE

Conference information, videos, and presentations
PUBLICATIONS AND PRESENTATIONS

+ SWAT: Global Applications Book &

« SWAT Literature Database

+ MANAGE Database

« Comprehensive review of SWAT model paper ™

Compact with Texans | Privacy Statement | Accessibility Policy | State Link Policy | ide Search | Equal Opportunity for Educational Programs Statement
Risk, Fraud & Miscenduct Hotline | Texas Homeland Security | Open Records/Public Information




Average Annual Lateral Soil Flow (mm)
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Brushy Creek — Riesel — 1,734 ha (1 ha cells)
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