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Overview

• Why Ag Watershed Management Models 
are Ideal

• A Use Case

• Discussion
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ArcSWAT and TauRkSWAT
as First Steps?

300+ Peer-reviewed articles a year

3500+ over life

Oodles and oodles of data centers required for 
each and every initialization 
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ArcSWAT and TauRkSWAT
as First Steps?

• 300+ Peer-reviewed articles a year
• 3500+ over life
• Oodles and oodles of data centers 

required for each and every initialization
• Example published initializations 

world-wide
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Hydrological Modeling Data
Survey of Hydrological Modelers for the IDRC-Canada 

"Advancing The Application Of Climate and 
Hydrological Information and Its Translation Into 

Policy” meeting, October 2014

• What biophysical data sets do you currently use?

• What observational climate data sets do you 
currently use?

• What projected climate data sets do you currently 
use?
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What biophysical data sets do you 
currently use?

Water level (river, groundwater), River discharge, Soil 
properties, Remotely sensed vegetation, Salinity, Sediment 
concentration, Water quality, Digital elevation models, Arc 
GIS shapefiles, Hydrometeorological data, GIS data, 
Satellite images (land use data), Soil map, DEM, Social 
statistics data, Hydrological data (water flow), Water 
master plan, Heath, Population, Land cover, MODIS, 
Albedo, Land surface temperature, NDVI, Air temperature, 
Net radiation, Agro-ecological, ALT (Binational Authority of 
Titicaca lake basin) data, Cultivated area, Irrigated area, 
Fertilizers, Tubewells, Tractors, Area under crops, Water 
use of crops.
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What climate data sets do you currently 
use?

In situ, National met synoptically stations 
data, TRMM, Worldclim, Chirps, CFSR, CRU, 
WATCH, WFDEI,RCM outputs, MeteoLiban 
(land surface stations), NCDC, 
Micrometeorological stations in experimental 
sites, APHRODITE and IMPAC-T projects, 
ERA-Interim, CSAG data sets, NCEP final 
analysis FNL, NCDC, GPCC, UDel, CLARIS 
Database.
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Ag Watershed Use Case
Datasets Required

• Elevation

• Global SRTM 
• 30m, 90m

• Global GDEM 30m

• US 30m NED

• US 10m NED

• US 3m NED

• Landuse

• Global MODIS

• Global USGS NLCD

• Soils

• Global FAO Vector

• US SSURGO Vector

• Historical Daily Weather

• Global CFSR Gridded

• Global GHCN Point

• Forecasts

• Daily Global 16day

• Climate

• Global Last Century Gridded

• Global Next Century Gridded
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Overview of Global Climate Data Sources

Product Spatial 
Resolution

Temporal 
Resolution

Time Horizon Variables

CMAP 2.5 degree Monthly 1979 - 2009 Precipitation

GPCP 2.5 degree Monthly 1979 - 2010 Precipitation

GPCC 0.5 degree Monthly 1951 - 2010 Precipitation

WorldClim 30 sec Monthly Climatology Precipitation
Min, mean and max temp

TRMM 0.25 degree 3-hr, Daily 1957 - 2002 Precipitation

R1, R2 2.5 degree 6-hr, Daily 1948 – 2009 
(present)

Climate variables

ERA40 2.5 degree 6-hr, Daily 1979 - 2001 Climate variables

CFSR 0.312 degree
(~38km)

Hourly, Daily 1979 - 2010 Climate variables, and
Hydrological quantities
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Data Centers
USGS - DAP, GeoTiff, WCS, WFS

NASA - DAP, NetCDF, Tabular

NCAR - NetCDF, Tabular, GRIB2

NCEI - Tabular

USDA - WFS, Tabular

FAO - Shapefile, Tabular

CGIAR - Shapefile, WCS, WFS, Tabular

IPCC-DDC - Gridded, Tabular
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Every Initialization has Scales 
Basin to the Resolution of DEM 
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Methods Sections are 
Generally Not Reproducible
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Though, all analysis/initialization 
processes are well automated 

once data is downloaded

ArcSWAT - Mature ESRI ArcGIS interface to 
initialize SWAT model

TopoSWAT - Toolbox to extend ArcSWAT 
initializations for sub-field-scape processes

TauRkSWAT - Developmental R interface to 
initialize SWAT model including 
sub-field-scale 
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LandUse
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Enough about us!
How we will help them.
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NEW DATA POLICIES, NSF/AGU/Journals

“Earth and space science data should be widely accessible in multiple 
formats and long-term preservation of data is an integral responsibility 

of scientists and sponsoring institutions.” 

• all data necessary to understand, evaluate, replicate, and build upon 
the research must be made available and accessible whenever 
possible.

• data include, but are not limited to: data used to generate, or be 
displayed in, figures, graphs, plots, videos, animations, or tables in a 
paper.

• AGU reserves the right to refuse publication when authors are 
unwilling to make the underlying data available or otherwise refuse 
to comply with this Data Policy.
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As Hydrological Model Paper 
Reviewers

Before:

Is this study repeatable?

Now Adding:

Can I locate and access all the data needed to 
repeat this study? 

As reviewers, we need to reject the papers 
when we can not access the data!

Our initial reviews are now easier?
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What are the key considerations for the 
biophysical data sets do you currently use?
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Benefits to Community

• Validate data sources

• Monitor past project data availability
• Warn when a dataset no longer 

exists/available

• Pre-screen methods data availability for 
new modeling projects

• Source of information to retire previous 
methods/models



Watershed Science and Engineering 

Biological Systems EngineeringVirginiaTech
 Invent the Future

Discussion

Is this a project ESIP Ag and Climate 
"members" might be interested in pursuing?

What are other models with similar interfaces 
can be added?

Brian: Challenge: Using things like ArcSWAT 
to help with data citations.


