Getting Started - Software and Data
These exercises are intended to familiarize you with different aspects of setting up and running RHESSys.  They are designed to be run on a UNIX operating system, utilizing particular software for which RHESSys associated interface programs have been developed.  These include:

GRASS - an open source, free software GIS.

This program will be used for GIS preprocessing and spatial output.  (This tutorial was developed using GRASS version 5.0)

To download GRASS and for information (including GRASS tutorials and help menu), go to the GRASS website at http://grass.baylor.edu.
RHESSys - a GIS-based, hydro-ecological modeling framework designed to simulate carbon, water and nutrient fluxes.  Obtained by permission.

Information can be found at: http://geography.sdsu.edu/Research/Projects/RHESSYS/index.html.

R - a statistical computation and graphics program, available as free software.  

This program will be used for time series analysis and statistical computation of RHESSys output.  To download R and for information go to http://www.r-project.org.

You will also need a text editor.  VI (or VIM, VI Improved) is an efficient text editor distributed with most UNIX systems. 

To download VI or VIM and for information go to http://www.vim.org.

Another text editor available with most UNIX systems is NEDIT.
Note: the on screen prompt when operating under UNIX or in GRASS or R is identical (>).  Therefore, throughout this Tutorial commands for all three will be delineated by the first letter of the applicable program followed by the prompt character, as follows:

UNIX commands:
U>

GRASS commands:
G>

R commands:

R>
This is simply for clarification in this Tutorial and the letter preceding the prompt in these instructions will not appear on screen. 
Input Data needed: required and optional (based on project needs and data availability):

Spatial data (GIS maps) - to be brought into GRASS GIS

Basic requirements:

DEM (Digital Elevation Model)

Optional: 

Stream network, stream gage locations 

Meteorological station locations

Vegetation and soil type, LAI

Road network, landcover/landuse (eg. residential, agricultural, open space, etc...)

Snow redistribution

Timeseries data - natural and human induced inputs as text files:

Basic requirements:

	Input
	Units

	Daily Precipitation
	Meters

	Daily Maximum Temperature
	°C

	Daily Minimum Temperature
	°C


Optional:

	Input
	Units

	Day length
	seconds

	Duration of rainfall
	hours

	Zone and seasonal scaling of LAI
	unitless

	Incoming longwave radiation
	KJ/(meters2)/day

	Incoming direct shortwave radiation
	KJ/(meters2)/day

	Incoming diffuse shortwave radiation
	KJ/(meters2)/day

	Nitrogen deposition as NO3
	kg/(meters2)/day

	Nitrogen deposition as NH4
	kg/(meters2)/day

	Incoming direct PAR radiation
	KJ/(meters2)/day

	Incoming diffuse PAR radiation
	KJ/(meters2)/day

	Relative humidity
	Range (0-1)

	Mean daytime temperature
	°C

	Night time temperature at sundown
	°C

	Soil temperature
	°C

	Vapour pressure deficit
	Pa

	Wind speed
	meters/sec

	Carbon dioxide (CO2)
	parts per million/year


Default files - parameters describing typical soil, vegetation, and land use characteristics.  The characteristics described by the variables in the default files include atmospheric and climatologic descriptions, soil and litter performance, and the biophysiologic performance of vegetation.  Default files for a number of soil, vegetation and land use types have already been developed and are available to RHESSys users (see RHESSys website).

Soil default files are generally associated with differing soil types to support water routing.  The standard set of soil default files available correspond to different soil textures. 

The land use default files account for additional nitrogen and water inputs from developed areas. There are currently four land use default files: septic, urban, agricultural, and undeveloped.
The vegetation default files describe the behavior of different vegetation types through groupings of variables that describe the processes of radiation, interception, aerodynamic properties, respiration, stomatal physiology, phenology, heat flux, and dynamic carbon allocation.  

Note all files used as input, as well as resulting output files, are in ascii format.  So it is easy to view and edit these files if necessary. 

Overview of RHESSys Input/Output
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Creation of the worldfile and flowtable require use of a GIS program, generated using pre-processing routines.  Other inputs required to run RHESSys (default files, climate time series, and tecfiles) are created manually.  This tutorial will take you through the steps required to create each of these input files. 

Possible sources for obtaining data:

Many federal, state and local governmental agencies maintain GIS data which are available to the public. 

Depending on your study site, data may be available from a research program, such as the National Science Foundations Long Term Ecological Research (LTER) Network.

The Geography Network (ESRI) is one website that lists links to many possible data providers.

USGS

NCDC

NOAA

Forest Service

National Wetlands Inventory

Regional water quality control boards, Local water districts

National Atmospheric Deposition Program (NADP website)

Clean Air Status and Trends Network website

These are only suggestions, and this is certainly not an exhaustive list!
Once you obtain your data, make sure to check the units of measurement for agreement with RHESSys input/output requirements.  Data may need to be converted to the units required by RHESSys.  Format for RHESSys input will be described in later sections of this document.

All necessary data to complete these exercises has been provided for you.  The study site used for these exercises is in the HJ Andrews Experimental Forest, a Long Term Ecological Research site, in the Western Cascades of Oregon (www.fsl.orst.edu/lter/).
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