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Spatial objects 
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Connections and properties of spatial objects

Output is sent 
to two locations

- OBTYP_OUT = Type of spatial object the output is sent to
- OBTYPNO_OUT = # of spatial object
- HTYP_OUT = Type of hydrograph that is sent
- FRAC_OUT = Fraction of hydrograph

100% of total flow is sent to the 
channel in the respective 
subbasin

100% of recharge is sent to the 
aquifer in the respective 
subbasin

Points to a file defining 
the properties of the 
spatial object
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HRU properties
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General land use parameters



2015 International SWAT Conference

June 26, 2015

Management schedules and operations

Operation code

Number of scheduled 
operations 

Date/heat unit scheduling
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Climate

Use observed data

Use weather generator
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Test watersheds: Location and topography
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Test watersheds: Characteristics

LREW MBRW WCSW

Area (km2) 334 471 629

Average annual PCP (mm) 1208 750 1422

Average TMP (°C) 19.1 18.5 10.5

Average Q (m3/s) 2.95 2.60 7.00
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3 setups per watershed

• Subbasin → Regular subbasins

• Landscape 1 → 2 landscape units per subbasin

• Landscape 2 → 4-6 landscape units per subbasin



2015 International SWAT Conference

June 26, 2015

Interaction of spatial objects
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HRU Output
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Interaction of spatial objects

HRU Output
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UL Aquifer Channel
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How to determine the ratios 
of overland and channelized 

flow?
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Flow separation for overland routing

mean contributing area
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ArcSWAT and modular Subbasin setup
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Subbasin and Landscape Unit setups
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Sankey diagram water balance
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SWAT Interface

• GIS independent 

• 4 spatial discretizations

• No landscape units

• Landscape 1 & 2

• Grid

• Output analysis



Thank you for your attention!

kbieger@brc.tamus.edu

hrathjen@purdue.edu
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Landscape Unit Delineation

Input

DEM preprocessing, 

watershed and stream 

delineation

Extract and classify 

landscape features 
(additional user input needed

depends on the method)

Polygonization, 
merging

Output

Polygons 

representing 

(e.g.) hillslope and 

floodplain areas
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Four delineation methods

a) Topographic Wetness Index

b) Slope Position

c) Uniform Flood Stage

d) Variable Flood Stage
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Validation using SSURGO and FEMA flood maps
Reference data

Class Hillslope Floodplain UA

C
la

ss
if

ie
d Hillslope 255222 53087 0.83

Floodplain 11372 49077 0.81

PA 0.96 0.48

Kappa:  0.50

Overall accuracy: 0.83
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Slope position method: equation

𝜎𝑖 =
𝑒𝑖 − 𝑣𝑖
𝑟𝑖 − 𝑣𝑖

∈ 0, 1

𝑒𝑖

𝑟𝑖

𝑣𝑖
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Slope position method: Spatial input and output

DEM Slope position


