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Outline

e Introduction to Topography, Soils, and
TopoSWAT

e Variable Area Hydrology (VSA) Case
e USDA WE-38, PA

e Hortonian Hydrology Case
e Reisel, TX

e What does this imply for modeling field
management?
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Hydrology....Two Paradigms
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Infiltration Excess or Hortonian
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Saturation Excess Runoff
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Saturation Excess Runoff
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SWAT-VSA

R%2=0.79

1500

& a

§, Index

%1300 e

Ak 09

- 1100 | 2 8

g |

X 6

E 900 | o 5

()]

>

~ 700 -

<

<

? 500 ‘
500

Watershed Science and Engineeri

700

900

1100 1300 1500
Measured Water Table (mm)

SWAT Water Table (mm)

;& Biological Systems Engineering

SWAT

1500
b
1300 -
¢ Mixed Forest
o Pasture
1100 1 » Shrub
|
900 1 R?®=0.57 ¢
S 6)00
700 -
6%
§os
500 I [ I I
500 700 900 1100 1300 1500

Measured Water Table (mm)

Easton et al. 2008. J. Hydrol



g Vi rginiaTech

nvent the Future SCientiﬁC BaCk

Topographic Index 1=In 9

Wetness Index Classes tan ﬂ

Topographic ~ Wetness Index
Index Classes
10 = 10

Bo000ooao

—TI,=DRY

) y ) Easton et al. 2008. J. Hydrol
Watershed Science and Engineering Easton et al. 2011. Hvdrol. Proc



— - _ ||||HT

tfr'.

e =1 03 BCubell script
‘ T - =0 04 TopoSoil script J

— =5 GoTo AR Analyes -] [ Basir
=" 06 GebCFSR script -

L e =1 07 GoTo Write Input Tables = Lan:
| 3 08 ¥3ADistribute script J M
—— = 09 Golo EQGRewrite Sw AT Tnpur 4
+ % Tracking Analyst Tools  E

i Etart‘ —J pint ”Q C:\Documents and



Y\Documents\SWAT\WE38_LiDAR10_TopoSWAT\WE38_LiDAR10_TopoSWAT.mdb

File Edit Wew Bookmarks Insert  Selection Geoprocessing  Customize  Windows  Help
O SILEHRX | DD |1:2EI,EIDD j Gl ] 335"_- I@matternhru.tif g h]]]h'i_-
* El il [ & (@ = M2 [ ﬁ SWAT Praject Setup » Watershed Defineator * HRU Analysis = Wit Input Tables + Edit SWAT Input =
Edtor=| b M|/ o Ll- : N I - | AT ] e 4 Q@ =~ &N Eh B 30 Analyst = I‘@'matternhru.tif LI?T%”,
Table OF Contents | I
BEEEE
E = Layers
MonitoringPaint
OD: tﬂnng on Flease select the Folder your SWAT project is in.
utle
Reach I'-.f:'I,Ducuments'l,SW.ﬁ.T'l,WESB_LiD.ﬁ.R1D_Tc:pDS'-.-'-.-'.ﬁ.T
= [0 Export_Cutput Select the swat200*, mdb database.
O I i Swatl ArcSWAT Databases | 3wWAT2012 mdb
O FulHRLU
wWatershed V¥ Do wou want bo wiite vour uzersoil to the swat200% mdb? [optional)
LongestPath .
Biasin v &dd Tl Claszes? [optional]
matternhru, tiF
Add Elevation Cl 7 [optional
[1 LandSlope(landSlope1) L e B = [t
[1 swatsoilClass{LandSails1) Elevation Increment in mekers,
[0 swatLandUseClass(LandL: |1IJIII
SourceDEM )
[ Add Aspect DE Clazses? [optional]
=
(4 Cancel Emwvironments. .. = = Hide Help |




v\Documents' SWAT\WE3E_LiDAR10_TopoSWAT\WE38_LIiDAR1D_ToposWAT.mdb

File

Edit

MRS L EHR X9 o b5

Yiew  Bookmarks

Insert

Selection  Geoprocessing  Customize

Windows

Help

j [ﬁ] @ E sl 5:“’ B I‘%’ ratternbr, ki

: (&) ELQ KA mep [T @ T = N5 2 E @ﬁ © SWAT Project Setup = Watershed Delineator * HRU Analysis » Write Input Tables » Edit SWAT Input v S
Editar~ | B Py | o Ll I 1 I ¥ P E-"i AT =A@ AW B - ¢ 3D Analyst = I‘@matternhru.tif LI’;{% @
%3S 8IE
5 Layers
gzz:ztnrlngljmnt Praoject Direckary .
Reach I'l.l':'I,DIZIIZLImEI'ItS'I,SW.':'.T'I,WESB_LIDF'.RIEI_TDIZIDS'I.I'I.I'F'.T
= 0 Expart_Output [ Distibute CH?
|:|
0 FullHRL IV Distribute Soi Depths?
‘Watershed
LongestPath Siils Fackor
Basin ID'3
= matternbiu, b IV Distribute Clay Content?
Matbern_HRLLExE ShW_
WS Clay Fackor?
5183500001 -57.049 | 03
I 57, 14500001 - 59.643 IV Distribute 5 and Content?
[[]59.64300001 - 63,519
16351900001 - 66,071 Sand Factor
[le6.07100001 - 68,538 | |03
[(165.53800001 - 68,622
[Cl&g.62200001 - 70,622
[C70.62200001 - 71.04
[171.04000001 - 71,064
[ 71, 06400001 - 72,259
I 72,95900001 - 73,006
I 73.00600001 - 79,435
W 72.43500001 - 82,121
[ LandSlope(landSlopet) j
[ swatSoillassiLandSails1)
(a4 Cancel Environments. ., <= Hide Help |

[0 swatLandUseclass(LandL:

SourceDEM




@ VirginiaTech
Invent the Future

ArcSWAT TopoSWAT SWAT
SWAT Project Setup)
Downloads DEM
[ BCubeHydro ) from Lat Lon and Area Il|
(Walershed Delineation)
BCube Landuse Downloads DEM &
from Delineated Area
Refines Soil
TopoSoil Script MZF',”L?:M;'TI
HRU Analysis
. Grabs Interpolated
GeACFSH Soript CFSR for WS Basins Il'
(Write Input Tables)
(VSADistribute ScriptH gfgﬂ?”}giﬁg' Eg;ﬁmgﬁrs Bl
Edit SWAT Input

(SWAT Simulation)

Systems Engineering



@ VirginiaTech

Invent the Future

Topographic Index 1=1nl 2

Wetness Index Classes tan ﬁ

Topographic ~ Wetness Index
Index Classes
m 10

Bo0000Do@

2=z

Saxton and Rawls, 2006; Easton et al. 2008;
Collick et al. 2014: Fuka et al. 2015




@ VirginiaTech % Biological Systems Engineering

Invent the Future

Variable Source Area Hydrology
USDA WE38, PA
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Topography to explain soil depth
and fractions
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Soil genesis as explained by Y
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Hortonian Dominated Systems
Riesel, TX
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Soil moisture as explained by 1=1nl 2
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How does SSURGO perform?
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Discussion

e Tlinitialization exhibited strong correlations with field level
measurements

e Resulted in improved predictions of field level contaminant
transport, particularly for phosphorus
e SSURGO initialization captured soil properties and the
hydrologic response poorly

e Sometimes under predicting and sometimes over predicting, in
part due to the overestimated soil depth and AWC
e These results indicate that adjusting model parameters
based on topography can result in more accurate soil
characterization and improve model performance at the
field scale

Watershed Science and Engineering
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