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All standard survey systems developed in the Natural Resources Policy Bureau are based on a database model developed by Bart Butterfield and Daniel King.  In this model, the fields of the database are divided into two types: static and dynamic.  Another way of saying this, is that the fields are divided into geographic and non-geographic attributes.  Geographic attributes include stream names, latitude/longitude, major drainage, and a few others.  Non-geographic attributes include the survey date, the surveyor name, the number of fish identified, and many others.  





The geographic attributes are maintained in a G.I.S. system, since G.I.S. tools are especially suited to managing geographic data.  The non-geographic attributes are managed in an Oracle system, using tabular-type client tools for data entry and data access.  The two systems are linked together by virtue of geographic indexes, created on the G.I.S. system.  The model, because it integrates Tabular and Geographic environments, is referred to as the TAG model.  A simplified diagram is shown below:
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The TAG model is a method of leveraging an enterprise’s investment in G.I.S. hardware, software, and personnel, all of which can be thought of as the G.I.S. system.  The G.I.S. system is expensive and complex, and it is not usually feasible to make it available to all personnel who need survey data.  At the same time, experience has shown that to be of maximum benefit, survey data should be linked to unambiguous geographic attributes, such as can only be provided by a G.I.S. system.  But how do you get the best of both worlds?  The TAG model is the answer.





The G.I.S. analyst produces what is loosely termed as a route table.  For the purposes of this paper, the Route table is a list of stream and lake names.  Each stream or lake is identified by an LLID number, so named because it is a concatenation of the latitude and longitude of the water body.  If the water body is a stream, the LLID is generated from the latitude/longitude of the mouth of the stream.  If the water body is a lake, the LLID is generated from the latitude/longitude of the centroid of the lake.  





All water bodies in the Route table are derived from a digitized database.  This means that 1/100k  USGS quad maps were used to convert pictures of water bodies into electronic records.   Once in electronic form, a water body is added to the Route table, with its LLID, the stream or lake name, its major drainage, and other identifying geographic attributes. 





After streams and lakes have been added to the Route table, the Route table can be stored on Oracle in a tabular environment.  With that done, any survey database can link to the Route table.  From the user’s perspective, this means that a data entry system can display the Route table as a picklist of streams and lakes.  The user can select a stream or lake, enter survey data, and the survey data will store the LLID for the selected stream or lake.  





The net advantages of the TAG model are these:


all survey data is linked to unambiguous geographic attributes,


the moment new geographic attributes are added from the G.I.S. system to Oracle, they are immediately available to users through data entry applications,


G.I.S. analysis and products can be easily produced for all survey data, because it is linked to actual records in the G.I.S. system. 


�
The Database Structure





Below is the database structure of the Route table, which is created and managed in a G.I.S. environment, but which is stored on Oracle.  The Route table is difficult to understand, in and of itself.  It is best understood in terms of its use, so detailed explanations are left to documents about the standard survey systems.





LLID	Unique ID derived from lat/lon


DRAINAGE_ID	Unique ID for the drainage


NAME	Name of stream or lake


LLID_PARENT	ID of the paren stream, if applicable


NAME_PARENT	Name of the parent stream


LOCATION_TYPE_ID	Distinguishes lakes from streams


MEASURE	Measures confluences along a stream


ROUTE_LENGTH	Length of the stream


ACRES	Surface area: applicable to lakes only


ZONE	A UTM/GPS coordinate


EASTING	A UTM/GPS coordinate


NORTHING	A UTM/GPS coordinate


QUADMAP	The name of the quadmap of the water body


CATALOG	The IDFG Fisheries Bureau identifier





