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Introduction

The purpose of this document is to describe the components of HIS_USA. HIS_USA is a prototype relational geodatabase with geospatial and temporal information for the United States. HIS_USA contains three feature datasets, one raster catalog and one time series table consisting of hydrographic data, geologic data, and hydrologic observations data as shown below:
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The contents of each feature dataset are described in the following sections.

ArcHydro

Arc Hydro is a geospatial and temporal data model for storing water resources data. The ArcHydro feature dataset (shown below) contains five feature classes obtained from government agencies (USGS and EPA).
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HydroEdge (shown below) is a line feature class of the major rivers in the continental United States, and is an extended version of U.S. EPA Reach File 1 (RF1).
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HydroEdge in conjunction with HydroJunction (described later) is used to create a geometric network (HydroNetowork). HydroNetwork is useful in tracing upstream and downstream features from a given location, finding path between two locations along network, finding the length downstream from a given location, etc.
MonitoringPoint (shown below) is created by using point features obtained from the National Streamflow Information Program (NSIP). This point feature class contains a complete record of active (6,375), inactive (11,523), other agencies (908), and non-real time (10) stream flow gages (Total of 18,827 gages). It also contains a subset of the USGS operated stream flow gages (1,596 of the 6,375 active gages) from the Hydro-Climatic Data Network (HCDN) Stream flow Data Set, 1874-1988. 
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HydroJunction feature class is created by snapping MonitoringPoint features onto HydroEdge features.

Watersheds (shown below) is a polygon feature class of the drainage areas as defined by the 8-digit HUCs.
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Waterbody (shown below) is a polygon feature class of the lakes and reservoirs in the continental US obtained from a National Weather Service version of RF1. 
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BaseMaps

The BaseMaps feature dataset (shown below) contains six feature classes obtained from various sources.
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Aquifers (shown below) is a polygon feature class that covers the aquifers in the United States. These data are obtained from Dr. Randy Keller of the University of Texas at El Paso. 
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Faults (shown below) is a polyline feature class that covers the faults in the geologic structures for the United States. These data are obtained from Dr. Randy Keller of the University of Texas at El Paso.
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Geology (shown below) is a polygon feature class showing geologic/rock formations in the United States. These data are obtained from Dr. Randy Keller of the University of Texas at El Paso.
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HydrologicObservatories (shown below) is a polygon feature class showing the geographic extent of HO areas. The features in this feature class are provided by the respective HO. There are twenty four areas in total, but this feature class contains only eleven areas.
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States and Counties are polygon feature classes showing the states and counties boundaries for the United States
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SiteFiles

The SiteFiles feature dataset (shown below) contains eight point feature classes of observations stations from NWIS (National Water Information System), ACIS (Applied Climate Information System), and NCDC (National Climatic Data Center). 
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ACIS_ClimateStations (shown below) is a point feature class with ACIS Climate Sites that have reported some subset of TMIN/TMAX/PRCP in the last year. ACIS_ClimateStations are obtained from Dr. Bill Noon, Cornell University.
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NCDC_RainStations (shown below) is a point feature class with rainfall stations from National Climatic Data Center. NCDC_RainStations are obtained from the Grassland Soil and Water Research Laboratory, Temple, TX.
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NWIS_Groundwater and NWIS_Groundwater_2 (shown below) are point feature classes that give the locations of NWIS sites for groundwater measurements in the United States. The NWIS site files are created by extracting the lat-long and other attribute information from the NWIS website through several web-based spatial queries defined by one degree square boxes. A Perl script is used to query the information and produce XML files. The information from XML files is then extracted to create point feature classes. 
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NWIS_GroundwaterWithWQ (shown below) is a point feature classes that gives the locations of NWIS sites for groundwater water quality measurements in the United States. 
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NWIS_SurfaceWater (shown below) is a point feature class that gives the locations of NWIS sites for flow and water quality measurements along the streams in the United States.
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NWIS_WaterQuality is a point feature class that gives the locations of NWIS sites for water quality measurements in the United States.
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NWIS_Miscellaneous (shown below) is a supplementary dataset to all NWIS_site files. The SiteFiles feature dataset is still under development, and NWIS_Miscellaneous will eventually become a part of other NWIS site files. 
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Rasters
The Rasters raster catalog contains only one raster showing the Hydrologic Landscape Regions (HLRs) of the United States. This raster is obtained from USGS through the following link:

http://water.usgs.gov/lookup/getspatial?hlrus 

A map with HLR is shown below:
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TimeSeries
The TimeSeries table in HIS_USA contains eight million records of stream flow and precipitation. The stream flow records are related to MonitoringPoint feature class, and the precipitation records are related to NCDC_RainStations. The time series records are related to spatial features through FeatureID. The FeatureID for each record corresponds to the HydroID of spatial features. The information about time series records is stored in TSType table.
Summary
A prototype digital watershed (HIS_USA) is created by extending the core Arc Hydro data model to incorporate additional information on geology and hydrologic observation points. HIS_USA can be used as a basic dataset for creating detailed digital watersheds for smaller basins. In addition, the site files provided with HIS_USA will serve as a core dataset for creating a web-based data retrieval system.
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