ENO BASIN CONFIGURATION DOCUMENT
The Eno Basin is a small watershed located in North Carolina.  It is part of the larger Neuse watershed.  We are using the Eno Basin Configuration to test a prototype of the system to ensure that it runs to completion and that data can be transferred from CAM to SWAT.  This configuration uses a calibrated version of SWAT.  [image: ]
Figure 1: The estimated boundaries of the Nuese Basin (in blue) and the smaller Eno Basin (red) with CAM 0.9 x 1.25 grid point overlaid indicating the possible grid points that could be used to force SWAT.  

	Benchmarking Metrics
	Definition/Comment
	Value

	CONFIGURATION
	
	

	Hydrological model used
	Include version information
	OpenMI version of SWAT 2005

	Extent of domain covered by hydrological model
	Location, geometry and size (not the current simulation but our realistically scientifically one)
	 Eno River Basin, NC 
 170 km2


	Resolution of hydrological model grid
	The model operates on a subbasin view of the land surface.  Subbasins are defined by terrain.  They are linked together into a river network.  Each subbasin is divided into “hydrologic response units (HRUs)” based on land use and soil information.
	18 sub-basins; 154 HRUs

	Hydrological model configuration
	SWAT requires a list of many files in order to run, but the program MWSWAT will create the necessary files with only the three data sources in the box to the right.  
	Digital Elevation Data
http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp
SRTM 90m resolution available for download in UTM projection gridbox sizes
Landuse Data
http://www.waterbase.org/download_data.html
USGS Global Land Cover Characterization (GLCC) database.  Available at 400 or 800 meters and for download in continental segments.  
Soil data
http://www.waterbase.org/download_data.html
FAO-UNESCO Soil map of the World
1:5,000,000
Optional Inputs
Precipitation, temperature, solar radiation, wind, relative humidity, potential evapotranspiration, weather generators, forecast simulation, plant growth, tillage implements, pesticides, fertilizer, urban land characteristics, HRU, water management practices, consumptive water use, soil, soil chemical characteristics, groundwater, main channel input, stream water quality, general water quality, ponds and wetlands, reservoirs, lake water quality, point sources

	
	MWSWAT Configuration 
There are many configuration options that must be selected in order for MWSWAT to write the required files for SWAT.
	Watershed Delineation
Network Delineation by Threshold Method =99.9988km2 
Snap Threshold = 300

Creating HRUs
Slope bands = 0-5-10-30-60-100%
Split landuses = no
Exempt landuses = no
Single/Multiple HRUs = multiple
HRU threshold by area/percentage[footnoteRef:1] = % [1:  This threshold option ignores any HRUs for which the landuse, soil, or slope is less than the defined threshold, which is its percentage in the subbasin.  ] 

Landuse % = 10 (max for region was 23)
Soil % = 10 (max for region was 50)
Slope % = 20 (this was the value used in the example case; max was 100)

SWAT Setup
Period of Simulation = Jan 1, 2004 – Dec 31, 2004
Rainfall/Runoff/Routing = Daily/CN/Daily
Rainfall Distribution = Skewed Normal
Potential ET Method = Penman-Monteith
Crack Flow = Not active
Channel water routing method = variable storage
Channel dimensions = not active
Stream water quality processes = active
Printout frequency = monthly 
Weather Sources
Weather sources = weather_sources
Weather generator = wgn_us
Heat Units = estimate from US climate data 

	Watershed Delineation




	Indicate the Network Delineation by Threshold Method
	460.85 ha


	Atmospheric model used
	CAM 4 and 5 (CMIP-5 configs)
Include version information
	CAM 4

	Extent of domain covered by atmospheric model
	
	Global

	Resolution of atmospheric model
	
	
0.9 x 1.25

	Atmospheric model configuration
	Includes other models (e.g. land, ocean) the atmosphere may be coupled to during the run. Fully coupled and AMIP-style time slices
	

	TIMESTEPPING
	
	

	Timestep for hydrological model
	It can depend on whether you are simulating an event (one flood) or annual, decadal response.  If for an event, you would ideally simulate on an hourly or less time step.  If annual/decadal, a daily time step is typical.  SWAT allows sub-daily precipitation inputs at 1,2,3,4,5,6,10,15,20,30 minutes and hourly data

	5 years at a daily timestep 


	Timestep for atmospheric model
	Varies with dynamical core and resolution.  Multiple time steps in model.  1800 seconds is a standard physics time step.  Perhaps time for coupling.  6 hours a normal output time interval, but it is user specified.  

	1800 seconds

	Number of timesteps atmosphere is run between coupling intervals with hydrological model
	
	48
Averaging is done in the component service before final transfer to SWAT

	Number of timesteps hydrological model is run between coupling intervals with atmosphere
	If coupling is defined as interfacing with model to retrieve data, then coupling occurs with each and every timestep.  If coupling is defined as interfacing with model to run the model, then coupling is done just once.

	None, since the hydro model will run on a coarser timestep than the atmosphere.

	DATA TRANSFERS
	
	

	Fields transferred from hydrological model to atmosphere
	The hydrology model needs to know precipitation and other “meteorological” data (air temperature, humidity, solar radiation, etc.).  The hydrology model uses a lot of this data to estimate evapotranspiration and soil moisture.  I know that atmospheric models are now coupled with land surface models.  It would be instructive to look at the exchanges between these two models.  In some sense, this work is attempting to replace a land surface model with a watershed-based model (SWAT).
	None, this is one way coupling. 

	Data volume transferred from hydrological model to atmosphere
	In bytes for all variables for all timesteps

Amount of data involved is the requests for data from SWAT, which includes the fields, time periods, and locations requested.  


	78 bytes per request (SWAT timestep)

For release 0.2, there will be a total of 1825 timesteps (5 years)

1825 * 78 bytes = 142,350 bytes (142 MB)



	Fields transferred from atmosphere to hydrological model
	
	Temperature (TS)
Solar Radiation (SOLIN)
Precipitation (PRECC, PRECL)
Relative Humidity (RELHUM)
Wind Speed (UBOT, VBOT)

	Data volume transferred from atmosphere to hydrological model
	This is the transfer of the data (one float value per variable) from the output file to CAM Wrapper.

	(94 bytes per response/number of grid points)/(SWAT timestep)

For release 0.2 and the Eno basin, there will be a total of 1825 SWAT timesteps (5 years) and one CAM grid point. 

1825 * 94 bytes * 1 = 142,350 bytes (142 MB)





	Bandwidth rates on the network
	Average bytes/sec
	

	Duration of run, in simulated time
	
	5 years
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