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® Development of complex watershed models
© Evaluate impact from climate changing, various human
activities on issues such as:
» Availability of water resources

» Water quality
» Watershed management

® Advanced technology in computer science

© Complex watershed simulation models

» Distributed in space & process-based
» Long term simulations with large amount of input data
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® Soll and Water Assessment Tool (SWAT)

© Developed and maintained by USDA-ARS at Temple, Texas
» Leading scientist — Dr. Jeffrey G. Arnold

© GIS interface supported by Texas A&M university
o ArcSWAT

© Large-scale watershed management & forecast
» Surface/subsurface runoff
» Sediment transportation
» Nutrients processes (nitrogen, phosphorus)
» Pesticide losses
» Bacteria/pathogens

© More than 1,800 journal articles in literature
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Structure (format) of SWAT Input Files

SWAT Input Files

HRU Level File Structure Group

*.chm ]
*.gw I
*.hru I
*.mgt | & I
*.0ps IV
*.sep I
*.sol | & 11

Subbasin Level File  Structure Group
*.pnd I
*.rte | & I
*.sub | & 11
*.sw( I
*.wgn | & 11
*.WUS ]

"N

Allchm.txt
Allgw.txt
Allhru.txt
AllmgtO1.txt
AllmgtO2.txt
Allops.txt
Allsep.txt
Allpnd.txt
Allrte.txt
Allsub.txt
Allswq.txt
Allwgn.txt
Allwus.txt

No Panic!

Can be copy/paste directly
from *.mdb file without
any change~ ~ ~
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Structure |

Each row contains only one parameter value

{E| 000010001L.hru - Notepad

Fie Edit Format View Help
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=10 x|

| .hru £ile Watershed HRU:1 Subbasin:l HRU:1 Luse:CCRN Soil: MIOO7 Slope 0-1 8/25/2013 12:00:00 AM ArcSWAT 2012.10_0.10 a
0.0111605 HRU_FR : Fraction of subbasin area contained in HRU =
121.951 SLSUBBSN @ Average slope length [m]
0.003 HRU_SLP : Average slope stepness [m/m]
0.140 OV_N : Manning's "n" wvalue for overland flow
0. 000 LAT_TTIME : Lateral flow travel time [days]
0. 000 LAT_SED : Sediment concentration in lateral flow and groundwater flow [mg/1]
0.000 5LS0IL : Slope length for lateral subsurface flow [m] |
0.000 CANMX @ Maximum canopy storage [mm]
0.653 ESCO : Soil evaporation compensation factor
0.471 EPCO : P1aqtlu€takeIcumpensatinn factor
0.000 RSDIN : Initial residue cover [kg/ha]
0.000 ERORGN : Organic N enrichment ratio
0.000 ERORGP : Organic P enrichment ratio
0.000 POT_FR : Fraction of HRU are that drains into pothole
0.000 FLD_FR : Fraction of HRU that drains into floodplain
0. 000 RIP_FR : Fraction of HRU that drains into riparian zone -
4] b
| | Lny,Col 1 y
=T
File Edit Format View Help
oid subbasin hru Tanduse soil WMH hry =1p v Jar tiime Jat sed <laodl _caomx __esco £0Co rodin E
1 1 1 CCRN MI0O7 10 51 0,003 0 14 0 0 0 0 0,853 0,479 0 0 0 0
2 1 2 SOYB MIOO7 10 0.0243558 121.951 0.014 0.14 0 0 0 0 0.9 0 0 2 1.3 0 C
3 1 3 SOYEB MIOO7 10 0.1025797 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
4 1 4 SOYEB MIOO7 10 0.1062471 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
5 1 5 SOYEB MIOO7 10 0.0986144 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
3] 1 3] CORN MIOO7 10 0.1203409 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
7 1 7 CORN MIOO7 10 0.1470582 121.951 0.014 0.14 0 0 0 0 0.9 0 0 2 1.3 0 C
8 1 8 CORN MIOO7 10 0.154641 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
9 1 9 CORN MIOO7 10 0.1087085 121.951 0.014 0.14 4} 4} Q Q 0.9 0 0 2 1.3 0 C
10 1 10 BROS MIOO7 10 0. 0088069 121.951 0.014 0.1 4} 4} Q Q 0.9 0 0 2 1.3 0 C
11 1 11 BROS MIOO7 10 0.0041851 121.951 0.014 0.1 4} 4} Q Q 0.9 0 0 2 1.3 0 C
12 1 12 BROS MIDO7 10 0.0153556 121.951 0.014 0.1 0 0 0 0 0.9 0 0 2 1.3 0 i
13 1 13 BROS MIOO7 10 0.019616 121.951 0.014 0.1 4} 4} Q Q 0.9 0 0 2 1.3 0 C
14 1 14 BROS MIQO7 10 0.0091381 121.951 0.014 0.1 0 0 0 0 0.9 0 0 2 1.3 0 C
5] 1 15 BROS MIOO7 10 0.0053293 121.951 0.014 0.1 4} 4} Q Q 0.9 0 0 2 1.3 0 O
1| | A
[ [ n1colt 4
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Each row contains more than one parameter value

I 000010001.chm - Notepad

File Edit Format View Help

=0l x|

.chm file watershed HRU:1 Subbasin:l HRU:1 Luse:CCRN Soil: MIOO?7 Slope: 0-1 8/24/2013 12:00:00 AM ArcSWAT 2012.10_0.10
501l Nutrient Data
soil Layer 1 2 3 4 3 i i & 9 10
soil NO3 [mg/kg] 0_00 0 00 0. 00 0, 00 0. 00 0. 00 0 00 0 00 0. 00 0,00
soil Gr‘gan'ic N [mg/kqg] 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00
soil Tabile P [mg?kg? 5. 00 5. 00 5. 00 5. OU 5. OU 5. 00U 5. 00 5. 00 5. 00 5. OU
soil organic P [mg/kq] 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00
Phosphorus perc coef : 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 -
dl | ;IJ
| | Ln1col1 4
o
File Edit Format View Help
jod subbasin hru Tanduse s011 57 0PE_Cll ikl b e oo sl e el Sl e anl bk i ianlh 0 Z nlo =
101 1  CCRN wto07 o1 T L 0 0 0 0 0 0 0 0 0 i Wﬁﬁo 0 0 0 0 0 0 0 0 29° I~
2 1 2 CCRN MIO07 01 4] [4] [4] [4] [4] [4] [4] 4] [4] [4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4]
3 1 3 CCRN MIOO7 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 1 4 CCRN MIOO07 01 0 4] 0 0 0 0 0 0 4] (4] 0 0 (4] 0 0 (4] 0 0 0 0
5 1 5 CCRN MIOO07 01 o] 4] 0 4] 4] 4] 4] o] 4] 4] 4] 4] 4] o] 4] 4] o] 4] i) o]
65 1 6 CCRN MI007 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 01 7  CCRN MI007 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 1 8 CCRN MIOO7 01 0 4] 0 0 0 0 0 0 4] (4] 4] 0 (4] 0 0 (4] 0 0 0 0
] 1 9 CCRN MIOO07 01 0 0 0 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0 0 0
10 1 10 CCRN MI007 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 11 SOYB MI007 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 1 12 SOYB MIOO7 01 o] 4] 0 0 0 0 0 o] 4] 0 0 0 0 o] 0 0 o] 0 0 o]
13 1 13 sSove MIO07 01 0 (4] 0 ] ] ] ] 0 (4] 0 4] ] 0 0 ] 0 0 ] 0 0 Lo
14 1 14 SOYE MIO007 01 0 4] 0 4] 4] 4] 4] 0 4] 0 4] 4] 0 0 4] 0 0 4] W] 0
15 1 15 SOYB MI007 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Jll
1 3
[ [Ln1, colt 4
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Format in MGT files

[l] 000030002.mgt - Notepad -|Of x|
File Edit Format View Help
.mgt f£3 hed HRU:77 Subbasin:3 HRU:2 Luse:CSOY Soil: MIO02 Slope: 0-1 8/27,/2013 12:00:00 AM ArcSwAT 2012.10_0.10 a
0 | NMGT:Management code [~
Initidl Plant Gropth Parameters
0 | IGRO: Land cover status: 0-none growing; l-growing
0 | PLANT_ID: Land cover ID number (IGRO = 1)
0.00 | LAI_INIT: Initial leaf are index (IGRO = 1)
0.00 | BIO_INIT: Initial biomass (kg/ha) (IGRO = 1)
0.00 | PHU_PLT: Number of heat units to bring plant to maturity (IGRO = 1)
Generdl Managemenf Parameters
0.00 | BIoMIX: Biological mixing efficiency
85.71 | €N2: Initial SCcs CN II value
1.00 | USLE_P: USLE support practice factor
1200.00 | BIO_MIN: Migiﬁumfbiomassffgr ?Eagi?g (kg/ha) ™
0.000 | FILTERW: width of edge of fie ilter strip (m
Urban Management parameters AIImgtOl
0 | TURBAN: urban simulation code, 0-none, 1-USGS, 2-buildup/washoff same as
0 | URBLU: urban Tand type Structure |
Irrigqdtion Managepent Parameters
0 | IRRSC: irrigation code
0 | IRRNO: irrigation source location
0.000 | FLOWMIN: min in-stream flow for {irr diversions (mA3/s)
0.000 | pIwwmax: max irrigation diversion from reach (+mm/-10A4mA3)
0.000 | FLOwFR: : fraction of flow allowed to be pulled for irr
Tile grain Managepent Parameters
1200. 000 | DDRAIN: depth to subsurface tile drain (mm)
48.000 | TDRAIN: time to drain soil to field capacity (hr)
24.000 | GDRAIN: drain tile lag time (hr)
Managdment Operatjons:
1 1 | NROT: number of years of rotation
- Qnochedules
5 6 0.00000
5 6 0.00000
5 1 1473.00000f| 0.00 0.00000jj0.00 | | 0.00]|0.00
5 3 5.00000 0.00 A”mgtoz
5 3 6.00000| | 0.00 Structure 111 | |
0 5 0.00000
1 6 0. 00000 |
»

|J' ‘l' J' Ln 1, Col 1 7
v v v v v v v v Vv .

MON DAY HUSC MGT OP mgl mg2 mg3 mg4d mg5 mgt6 mg7 mg8 mg9
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Format in OPS files
Bl 000570008.0ps - Notepad o =] |
File Edit Format View Help
0 ile watershed HRU:611 in: : : Sgil: L8 Slope 0-3 9/19/2012 12:00:00 AM ArcSwWAT 2009.93.7 ;I
1000. 00000(f 48. 00 10. 00000 | J1500. 00

1991
1991

0.00 0.25000()] 90.00

= kb
bty

Look familiar???

[ | Ln2,Col37 Y
H—V—'&—V—V—V—V \ 4 Y VY

MON DAY IYEAR MGT OP mgl mg2  mg3 mgd mg5 mgt6 mg7
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® Little Washita River Basin

© Oklahoma, USA © Available data (daily)
® 611 km?2 o Streamflow (2006~2010)

98°15'0"W 98°0'0"W 97°45'0"W

35°0'0"N

Land Cover

[ Barren Land
I Cultivated Crops
[ Deciduous Forest
I Dev. High Intensity
[ Dev. Low Intensity X : "
I Dev. Medium Intensity ’ 228,
[] Dev. Open Space - £y
[ Herbaceuous Wetlands
B Cvergreen Forest
1 Hay/Pasture
[ Mixed Forest
I Open Water
[ Shrub/Scrub

@ USGS Station l ! J

Data Source: Yen, H., M. Ahmadi, M. J. White, X. Wang, J. G. Arnold (2014) “C-SWAT: The Soil
and Water Assessment Tool with Consolidated Input Files in Alleviating Computational Burden of
Recursive Simulations.” Computers & Geosciences, 72, pp. 221-232. DOI: 10.1016/j.cageo.
2014.07.017
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® Comparison of runtime spent on each conducted calibration

C-SWAT +«—||— Original SWAT

Fun SWAT

Mndif}'
Parameters

Copy files

-1 -0.5 0 0.5 1

Time (min)
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® Application of parallel computation

16
—O— SWAT -7
14 4 —8— C-SWAT .‘f
— — — Ideal Speedup (SWAT) 4
12 | — .. —Ideal Speedup (C-SWAT) /
e
10 '
(=
=
%
(=
[ o]
5 -
4 ]
2 -
Q | l ' ' '
0 2 4 6 8 10 12
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® C-SWAT i1s no doubt a time/effort saver

© Further improvement can be made by applying C-SWAT on large-
scale watershed projects

© Source code available (Haw Yen)
© C-SWAT can be applied on other revisions

® The upcoming New Generation SWAT (modular code) will
adopt the concept of C-SWAT
© Input files will be consolidated
© More associated modifications
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