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PREFACE


The EPD Water Resources Database (WRDB) User’s Guide contains two major Parts, plus detachable Appendices.

· Part 1 provides a non-technical overview of the WRDB describing how it works and examining the types of data management activities for which it is best suited.  The information in Part 1 will help the reader envision what it might be like to use WRDB routinely.

· Part 2 is more technical.  The user should turn to Part 2 for the technical details and for a complete guide to using the WRDB software program.

· The Appendices contain detachable, technical instruction sets for various WRDB activities like “installing the program” and “importing electronic data into the WRDB”.

If someone else has installed the WRDB for you and given you a very basic demonstration of how you start the program, you can find most of the information contained in this Guide in the online help system by selecting Help from the main menu, or pressing the F1 function key. 

This is the fourth edition of the WRDB User’s Guide. It documents WRDB revisions incorporated as a result a project initiated by EPD in September 1998 to enhance WRDB and develop a program-wide data management strategy. Specific software enhancements made for current and past versions of WRDB are documented in Appendix G. 

We expect to make future enhancements to the software and it may be desirable to provide additional explanations as our experience with WRDB grows. To avoid frequent changes to this document, we have reserved Appendix H for addenda containing additional examples, explanations, and corrections. Please refer to it.
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1. OVERVIEW

1.1 Facing a Data Management Challenge

In 1993, the Georgia Environmental Protection Division (EPD) initiated design of the Water Resources Database (WRDB) to address the imposing data management challenges presented by the Chattahoochee River Modeling Project.  These challenges included a vast amount of data to be handled, a wide variety of data types to be accommodated, and a diversity of information sources each providing important data often in incompatible formats.  These circumstances were further complicated by factors like:  insufficient in-house expertise in the technical aspects of database design; a general lack of success with the effective use of existing national databases; and, the fact that expected WRDB users possessed an assortment of professional specialties and a variety of software skill levels.

As software development progressed, it soon became clear that the WRDB could easily serve a host of general data management needs beyond those of this particular modeling project.  Accordingly, the WRDB was recast as a general-purpose instrument for addressing a variety of everyday data management problems typically faced by environmental practitioners.  The U.S. Environmental Protection Agency (Region IV) provided funds to support its development as the general-purpose tool described in this User’s Guide.  Check the WRDB “About” screen for more development information.

1.2 Design Purposes and Applications

The WRDB directly addresses two general needs:  (1) the need for practical and effective management of familiar water resource or environmental data; and, (2) the need for simple software solutions and modest software skills during routine applications.  In this sense, the technical side of database design merged with the practical or “human factors” aspects of its use.

1.2.1 What kinds of data?

WRDB is best suited for familiar water resource data like streamflows, water quality parameters, and meteorological variables.  Also, its design can accommodate the special geometry of water bodies including stream network connections.  Certain minimum data requirements are fixed, however.  Each data value must be a single “number” (not a text label) and must have a date, time, parameter name, and identifiable water body location.  Locations can be specified in two coordinate systems:  “river miles” in a given stream network; and, latitudes and longitudes.

Data value “types”, on the other hand, can vary widely from field measurements to estimations and model predictions; all work equally well.  A DO value calculated by a model looks the same to the WRDB as a DO value measured in situ with a field instrument.  Therefore, minimum database requirements call only for:  (1) a single numerical value, with (2) a calendar date, (3) clock time, (4) parameter name, and (5) specific point location.  Beyond that, data candidates for import into the WRDB would be limited only by the user’s imagination.

As an extra feature (though not required), the unique point location of each data value may be further refined with two additional descriptors:  a depth below the water surface; and, a position in the cross section referenced from “left edge of water” looking downstream.  These extra descriptors are not required for the WRDB to work properly; instead, they provide the capability to store one-, two-, and three-dimensional data together in the same file.  Furthermore, by creatively using other WRDB features like PCodes and CCodes, mixed data types like daily averages or monthly totals can easily be accommodated.  These and other useful capabilities provide the user flexibility for simultaneously managing many types of disparate environmental data.  Part 2 and the Appendices contain the technical specifics.

1.2.2 What kinds of applications?

Typically, we manage environmental data either by:  storing numbers in large centralized (often national) databases; or, relegating numbers to decentralized storage in hard-to-reach office files, spreadsheets on individual floppy disks, or printed reports.  Each of these strategies has advantages; however, each creates some practical problems for those who must use environmental data on a routine basis.  The WRDB provides a mix of options permitting the user to choose a data management strategy best suited to individual needs.

First, if you choose to store all data of interest in a single huge database table the WRDB will accommodate this activity well because it uses one of the fastest microcomputer database engines available.  However, if you prefer to break down the stack of numbers into more manageable subsets, the WRDB will shine.  It has been designed specifically to implement a “Project” approach to environmental data management.  For example, it may not be necessary to store trend monitoring data gathered in the northwest part of the State in the same table with model calibration data gathered along the southeast coast.  Station and parameter coverages will be different between the two, as well as intended uses for the data.  Yet, one might still want the flexibility to move numbers from one database table to another.

Accordingly, WRDB promotes the creation of individual “Projects” that contain useful data subsets, and then enhances the management of these Projects from within a single software interface.  For instance, you may wish to work on the modeling database for awhile, and then switch to the river basin management database, and then back to another Project.  With WRDB you can move back and forth among unrelated database Projects “on the fly”, as you choose.  Example “Projects” might include:  data for a specific modeling activity; historic trend monitoring data; statewide fish tissue sampling results; data from a Clean Lakes Program; toxics in sediment data; or, numbers from your personal files.  Each of these can be managed by the WRDB as a separate database “Project”; or, you can combine all data into a single huge table.  Either can be handled well by the WRDB software.

1.2.3 What kinds of flexibilities?

Even with this useful capability, certain database activities will still be necessary; these include establishing data locations (Station ID’s), defining parameter codes (PCodes), importing raw data into WRDB tables, using numbers stored therein, and keeping track of Project activities.  WRDB provides assistance for each of these necessary operations.

1.2.3.1 Creating a database Project “on the fly”

When you first install the software or initiate a new Project, the WRDB is “empty headed”. There are no pre-existing Station ID’s to work with, and parameter codes are never hard wired; in techni​cal terms, the Stations, PCodes, Tracking and other Support Tables are initially empty (see Section 2.6 for additional details.)  This provision allows the user to begin building the database Project right away, with existing information.  Then, station and parameter coverages can be expanded “on the fly” as new information becomes available.  And, don’t be concerned that Station ID’s and PCodes in one Project may not exactly match those in a separate Project with overlapping stations and parameters.  WRDB provides an export feature that allows Station ID’s and PCodes in one file to be changed to match those of the destination Project when moving data from one Project to another.

1.2.3.2 Importing raw data into a Project database

A WRDB Project will be ready to receive data after a few Station ID’s and PCodes have been added to the appropriate “Support Tables” for that Project.  Then the real fun begins, especially if sources of raw data are diverse and the delivery formats are troublesome.  Raw data sources might include field notes, laboratory sheets, strip charts, paper reports, spreadsheet files of every imaginable type, other database files, and so on.  Accordingly, there must be a straightforward way to effectively import large amounts of data, from various sources, into a Project database.

To enhance raw data import, WRDB employs several general-purpose electronic file formats (“transfer files”) to move information smoothly from its raw form into a permanent database table.  These transfer files protect the average user from the intricacies of standard database “record-field” structures during successful raw data imports. As a result, the user need only organize raw data into familiar formats, and WRDB does the rest.  That is, behind the scenes the WRDB executes a separate processing program (called dbconv.exe) which checks the user’s transfer file for errors and format problems and then converts the transfer file into the unique record-field structure required for WRDB database tables. These conversions take place behind-the-scenes and are completely transparent to the user.  This is a special WRDB feature that eliminates the need for an average user to become a local “database expert”; instead, the average user need only organize raw data in familiar ways, using simple tabular formats.  Then, let the Water Resources Database handle number crunching and file conversions automatically.

1.2.3.3 Using stored numbers

Many familiar databases store vast amounts of information quite well.  However, they often do not attend kindly to the practical needs for using these data. The WRDB addresses the practical needs of the average user including simple ways to:  (1) select (query) subsets of a data table for subsequent use; (2) view selected data on the screen or on printed pages; (3) arrange selected data into tables or graphs; or, (4) export selected data, processed or unprocessed, in various electronic file formats for use elsewhere. Subsequent sections of the User’s Guide will provide additional information about these operations.

However, a special feature of the WRDB intended to assist with data selection and use deserves mention here.  This feature is called the “Batch ID”. A Batch ID allows the user to easily select subsets from a database table as described below.

Raw data flows into a “Master” Project table in individual gulps, or individual data transfer operations.  These gulps or batches may be as small as a single data value or as large as you wish them to be.  In either case, each “batch” of transferred data is assigned an unique “Batch ID” by the WRDB; in addition, each data point within a given batch is assigned the same Batch ID.  Accordingly, if you organize your import operations into useful batches you can easily retrieve that data subset by calling up all records that share one unique batch number in common.  This feature enhances your prospects for retrieving batches easily, especially when the Master tables grow very large.  It also allows you to backtrack and find where individual data values originated.

1.2.3.4 Keeping track of database activities

Databases continually grow, and different people become involved with various database activities over the course of time. For example, raw data needs to be checked for QA/QC; import files need to be prepared; working database tables must be created; their contents need to be checked for accuracy; and, working data must move into Master Project tables.  A record of this growth process is invaluable and needs to be permanently associated with each Project.

WRDB attends to this necessity with a Support table called the Tracking table—one of several Support tables to be described later.  Every time a database table is created from data import activities WRDB creates an entry in the Tracking table.  Then, at each subsequent stage of data transfer, like QA/QC verification, the Tracking table receives an update.  That way, when raw data finally moves into a Master Project table a complete processing record permanently remains.  WRDB therefore leaves electronic footprints documenting the life history of each data “batch”.

1.2.3.5 Providing for data security

Most environmental data do not require elaborate security.  That is, people want to use the data, but few intend to thwart it.  Nonethe​less, data security becomes important when public information needs to be protected from inadvertent modification or accidental corruption of stored tables.

WRDB provides for a modest level of data and file security through the Project “Supervisor” feature.  Certain database activities are shielded from the average user by password protection.  Only the Project Supervisor has the assigned password; thus, only the Supervisor has access to selected sensitive operations like editing a Master table or specifying Project subdirectories.  These are modest measures intended primarily to protect against inadvertent fiddling with Master tables and directories.  The WRDB software cannot encrypt, write protect, or shield a database table from outside access.  However, the Supervisor can protect valuable data from a host of problems caused by inadvertent keystrokes.

1.2.4 How simple can it be?

Data management and database activities can be complicated.  Thus, it is not possible to reduce all requirements to a few simple software operations.  However, the WRDB attempts to provide a simplified and intuitive instrument to the extent possible.  This concept has been reflected in the design of the user interface, organization of menu options, and conformity to familiar Windows conventions.  The WRDB requires only minimum software skills.  It presents instructions in plain English to the average user who would prefer to converse in the language of data usage and not in obscure database techno-speak.

Accordingly, the WRDB interface arrangement responds directly to routine data management needs.  Imagine approaching the software with several basic needs:  I want to create a new Project to store some data;  I want to move this pile of raw data into a Project database; I would like to select a data subset for a particular use.  However, I do not want to study a stack of conventional database software manuals in order to get the job done.  WRDB responds directly, with gentle assistance, without punishing the user for a reasonable mistake.  In general, WRDB provides for the following:

· Straightforward management of both large and small amounts of familiar water resource data organized into any number of individual “Projects”;

· Operations that allow new databases to be created or existing database coverages to be expanded “on the fly”;

· Handy tables and graphs for displaying selected data;

· Export file formats compatible with familiar spreadsheets and databases;

· QA/QC controls, data security, and database protection;

· Automatic record keeping for Project database activities;

· Friendly and inviting menus for the average user;

· A detailed, context-sensitive, online Help system; and,

· Effective use with only modest software and database skills.

1.3 Internal WRDB Database Structure

The internal database structure “under the hood” of this software program has been carefully considered and directly affects how (and how successfully) the WRDB works.  Part 2 and the Appendices provide extensive technical information about this fundamental aspect of database design and performance.  Look there for specifics.

An important design criteria of the WRDB has been to shield the average user from the necessity to wrestle with “database structures” or to understand this kind of database technology.  Instead, the user should be free to concentrate on the data at hand, and familiar data arrangements from everyday work.  That said, this section provides a quick summary of the underlying structure emphasizing that you don’t need to explore this subject any deeper.

1.3.1 Database records and fields

Each WRDB table contains lines of information called “records”.  One data value requires one line, or one record.  The information contained in a single database table record is further subdivided into individual pieces called “fields”.  Accordingly, each WRDB record contains ten (10) individual fields as shown in Figure 1. These fields include:  Station ID, date-time, PCode, depth, percent left edge water, CCode, RCode, the data value, validation stamp, and Batch ID.  Thus, up to 10 individual pieces of information may be needed to fully describe one data value.
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Figure 1 - Database Records and Fields

Given this background, it’s easy to see how the average user would be encumbered if, instead of simply working directly with the raw data, it was necessary to supply 10 complete “fields” for each data value in question.  At this point, WRDB rides to the rescue.  With WRDB it’s not necessary for anyone to work with or fully understand hidden database structures.  Instead, the user would simply arrange raw data into one of several familiar general-purpose “import formats”, and then feed that file into WRDB.  Behind the scenes, WRDB executes a data conversion program called dbconv.exe which crunches the raw data format and converts the entire batch of data into the unique record-field structure required for a WRDB database table.  It’s as easy as it sounds.

1.3.2 Database Support Tables

Do you need a listing of all data Stations for a given Project?  Do you need a table of parameter codes for the final report?  Would you like to review the record of data transfer activities for the last calendar year?  Each of these requests would draw upon a particular WRDB “Support table” provided for that purpose.  Altogether, there are eight (8) of these tables as shown in Figure 1:  Stations, Station Groups, Branches, PCodes, PCode Groups, CCodes, Tracking, and QCodes.

Through the WRDB interface, you can work with each of these Support tables as if each were a full-fledged database.  If you want to add stations or parameter codes to a given Project simply call up the appropriate Support table and type in the new information “on the fly”.  Once done, the Project is immediately ready to receive this new data.  Moreover, these tables are “linked” into the overall WRDB structure to provide additional unseen benefits for everyday data management. Feel free to consult Part 2 and the Appendices for more information on Support tables.  Likewise feel free to stop here, and simply use these tables for local needs.

1.4 Projects and Supervisors

As an alternative to storing a massive amount of data in a single cumbersome table, WRDB permits the user to subdivide a huge data set into smaller, more manageable subsets.  These subsets are called “Projects”.  By design, WRDB is very friendly to the handling and management of multiple Projects; this capability should be drawn upon at every opportunity.

The multiple Project option can prove to be very useful since it is not absolutely necessary to store unrelated data together in a single table.  Does it make sense to store data from a Lake in the North in the same table with data for marsh muds in the South?  When database tables grow large, file management overhead likewise grows large, and effective or practical usefulness of the database decreases.  At some point, the advantages of keeping all data in one huge table diminish; and, the disadvantages increase.  The particular strategy to follow depends on local needs and conditions.  WRDB provides you with the opportunity to choose.

1.4.1 What is a WRDB Project?

Simply put, a Project is a collection of (related) data contained in a set of (related) WRDB tables.  More specifically, a WRDB Project comprises:  (1) at least one “Master” WRDB table; (2) all Support tables linked to that Master table; and, (3) a group of Working and/or Alternate database tables associated with the Master.  Therefore, a Project is a group of required and related tables.

However, the practical definition of a Project requires a closer look at the collection of “Support tables”.  Support tables contain station information, branch information, parameter codes, compositing codes, quality codes, and so on. Suppose I want to store data for two river Basins, A and B.  As a practical matter, the data Stations in Basin A will be totally different from the data Stations in Basin B.  (PCodes, QCodes and other information could also be different between the two basins.)  This presents me with important choices; three examples include:

· Choice One:  I can store all raw data for both basins in the same Master table.  In this case, I will have only one Stations table containing all stations information for both basins.  There will also be one set of Support tables containing all information for both basins, along with a bunch of related Working data tables.  These comprise a single WRDB “Project”, even if you have more than one “Master” data table associated with the collection of Support tables.  The advantage of Choice One is that the user can work with data from both basins, simultaneously.

· Choice Two:  I can store raw data from each Basin in separate “Projects”.  This would result in two separate Stations tables, one containing stations information for Basin A, the other containing stations information for Basin B.  In addition, there may be distinctly different parameter codes and other Support tables between Basins A and B.  Each of these—the collection for Basin A and the collection for Basin B—would comprise separate WRDB “Projects”.  They will also be “incompatible” Projects in that data from A cannot be stored in B, and vice versa.  The advantage of Choice Two would be smaller Support tables, faster access times, and less cumbersome tables to handle.

· Choice Three: I can share certain Support Tables by placing them in a Shared Support Table directory that can be accessed my multiple projects. For example, I may want to keep the raw data in separate Projects so my Tracking information and Station and PCode groupings stay separate, while sharing Station, PCode, CCode, QCode, and Branches information.

These examples characterize a WRDB Project.  Specifically, a Project is defined by its Support tables.  There is no limit to the number of Master and Working database tables that can be associated with a given set of Support tables.  However, only one set of Support tables can be used for a given Project.  One Project means one unique set of Support tables—that’s the rule.  In any case, the WRDB provides a very friendly environment to manage multiple Projects and their unique Support tables.

1.4.2 What is the role of a WRDB Supervisor?

Even though the WRDB has been designed to simplify database applications for “average users”, someone locally needs to know how the WRDB software actually works.  Also, someone locally needs to make policy decisions about data management procedures, file and directory structures, data access and editing rights, archiving procedures, and so on.  These responsibilities have been assigned to the WRDB “Supervisor”.

By definition, the Supervisor is the “person who knows the password”, pure and simple.  The password therefore protects or provides access to sensitive WRDB options.  For example, everyone should not have the opportunity to alter a Master data table.  The Supervisor may do so using a password.  Everyone should not be able to change the location of important Support tables because the Project will crash.  The Supervisor may make these changes using a password.

These protections are modest and do not provide the Supervisor with a way to encrypt tables, declare tables to be read only, or anything like that through the WRDB interface.  However, only the Supervisor has special access to those delicate areas in the program where an inadvertent or uninformed mouse click can cause problems, and multiple headaches.

1.5 Importing Raw Data into Master Tables

An empty database serves no purpose.  Therefore, the “import” of raw data into WRDB tables is important.  WRDB provides special software features for simple and straightforward transfer of information from raw form to its ultimate destination in a WRDB Project Master table. Raw data can be input in two ways:  manually by keyboard, or electronically through general-purpose file formats.  Electronic transfer will usually predominate and therefore will be examined more closely here.  Consult other sections of the User’s Guide for more information about keyboard entry.

1.5.1 Basic data transfer matters

A specific logic for electronic transfers has been incorporated into the design of WRDB’s data import capability.  Understanding this will contribute to successful file transfers.  Elements of this logic include:

· Tables used inside the WRDB must remain in standard record-field table format as described earlier;

· The average user should not be forced to work with this table format but, instead, should be allowed to work with other familiar data arrange​ments;

· There must be, therefore, some way for these familiar arrangements to be transformed into the record-field format required by WRDB; and,

· Any file transformation process should be transparent to the user, managed automatically by the WRDB software.

To implement this logic WRDB can execute behind-the-scenes a file conversion program called dbconv.exe.  This program will read the user’s data arrangement, check for format errors, then convert the arrangement into a proper record-field table for use by WRDB.  Here, the strict requirements are:  (1) the import file format must conform to certain specific rules; and, (2) the import file must contain specific header lines that pass processing instructions to the file conversion program.  In practice, this turns out to be quite easy.

1.5.1.1 Outside versus inside activities

Implementing this basic logic for electronic transfers requires two distinct classes of user activity.  The first class includes file preparation “outside” of the WRDB program using spreadsheets and/or text editors to format raw data according to established rules.  The second class occurs “inside” the WRDB interface and includes:  execution of dbconv.exe to examine and convert the raw data, creation of Working holding tables for QA/QC validations, and final movement of validated data into Project Master tables.  Specific rules apply to both inside and outside activities for successful file transfer.

In its current version, several “transfer file” formats can pass successfully thru the WRDB gateway into a Working database table on the inside.  These include several ASCII text, database, and spreadsheet formats. Therefore, outside activities boil down to those steps needed to arrange raw data into the proper format, with correct headings that conform to established rules.  Fortunately, these software processing steps are typically easy and intuitive to perform.

1.5.1.2 Working database tables—gateways to the Master

The ultimate destination for raw data will be a Master database table in a WRDB Project.  As an intermediate step, however, raw data must first be transferred into a WRDB “Working” table  where it is available for editing, validity checks, or other types of processing.  In fact, the only way that data can arrive in a Master table is through a Working; it’s the only gateway to a Master table.  This includes data entered both manually at the keyboard or imported electronically by transfer files.  In each case data arrives first to a Working table—no exceptions allowed.  Any Working database table may contain as little or as much information as you choose to put in it.

The working table acts like a “mini database” and can be used and managed by the WRDB like any other database table.  Thus, so-called Working tables can serve many useful purposes.  So, consider them thoughtfully and fill them carefully.

1.5.2 Developing proper transfer files outside WRDB

The essential steps needed to develop successful “transfer files” will be determined by the type of data involved, its raw form, and the software available for processing.  For example, grab sample data may require a different format from hourly time series data.  Text data from a continuous monitor may need to be processed differently from raw data received in a spreadsheet.  And, spreadsheets may be more useful than text editors in certain circumstances.  It all depends.  However, the ultimate objective of activities “outside” WRDB will always be—to develop properly formatted transfer files for successful data import.

1.5.2.1 Import formats for transfer files

Transfer files may employ one of five main import formats; these are called “tabular”, “hour-day”, “date-hour”, “day-month”, and “columnar”.  Each format works best for a particular type of data. 

· Tabular format is the general-purpose work horse.  It’s the most useful import format, especially designed for multiple parameters, at one station, for any range of dates and times;

· Hour-day format serves a specific purpose.  It’s especially designed for hourly data for one parameter, at one station, for one month.

· Date-hour format– this is a special-purpose format for importing hourly data, for one parameter for an arbitrary amount of time, where the dates are in rows and hours of the day are in columns.

· Day-month format–this is a special-purpose format for importing daily data, for one parameter for one year, where the days are in rows and months of the year are in columns.

· Columnar format–this allows you to easily import data in a table format where each column is a field and each row is a record.

Appendix C has been devoted exclusively to the rules and specifications for data import.  Each format has been extensively tested; if the rules are followed, file transfer will be successful.  If file transfer happens to be unsuccessful, messages will help you to find the error.

1.5.2.2 Header lines and data blocks

Each import format defined above has two parts:  a header block, followed by a data block.  A header block contains processing instructions required for successful file conversion by dbconv.exe.  Headers describe file contents, identify the data station involved, specify parameter codes for the data contained, and include other information like CCodes and useful data multipliers.  Would you like to convert water temperature in degrees Fahrenheit into degrees Centigrade as the transfer file moves into the WRDB?  If so, then handy multipliers in the header block provide that opportunity.

The raw data block should immediately follow the required header lines for each format.  If you set up your transfer files in a spreadsheet then it will be easy to keep your data columns aligned properly under each column heading.  Building a successful data block involves issues no more complicated than that.  Appendix C fully describes the rules for header lines and data blocks including other relevant factors like when to use “space”, “comma”, or “tab” delimited data fields.  Consult Appendix C for the specific details.

1.5.3 Finishing data import inside the WRDB

After a properly formatted transfer file is ready, the required activities outside WRDB are complete.  The user would then turn to WRDB and complete data transfer operations from within the program.  User friendly menus are readily available to complete all necessary file conversion operations.

In brief, the user would typically:  (1) create an empty Working table to hold the imported data; (2) select the “Edit | Import Text File” (or “Edit | Import Other File”) menu option; (3) use the handy browser to select the transfer file to be processed; (4) select or confirm the import file format employed; (5) press the “go ahead” button; then, (6) sit back in amazement as WRDB does its thing.  In a matter of seconds, the transfer file is checked for errors and the imported data appears on the screen in proper record-field format.  The appearance of data on the screen means that file conversion has been successful and that the data to be imported has been added to the selected Working table.

As previously mentioned, Working tables are always ready to use as mini-databases for a variety of purposes.  Yet, one formal data import step needs to be completed.  Data contained in the Working table must be validated for QA/QC and then moved into the destination Master table.  These steps are easy to accomplish through the WRDB interface with simple mouse clicks.

1.5.4 Backup/archiving of database tables

Periodically you may wish to archive Master, Working, and Support tables for obvious reasons.  The WRDB File Management menu provides ample opportunity to “zip” and save database tables to any directory of your choosing.  With this menu you may also delete, rename, or restore files from backup.  See Section 2.9.2 for  details.

1.6 Features for Managing and Using Stored Data

The ultimate purpose for all of the activities described herein should be:  the provision of friendly and straightforward ways to use stored data effectively.  That can be a tall order for software developed with limited funds.  However, WRDB attends to these needs by providing ways to:  (1) archive stored data for safekeeping; (2) continually add new data to existing tables; (3) move data between Projects or among other WRDB users; (4) view, edit, or print Support tables; (5) select or query a database table for useful data subsets ranging from simple methods to more advanced procedures; (6) create data Reports for viewing, printing, or saving to files; (7) plot data graphs for viewing or printing; (8) look at any number of pictures contained in graphics files; (9) use GIS features to understand spatial relationships in your data; (10) export stored data in familiar text, spreadsheet, or database table formats; (11) process selected data for various purposes during the export operation; (12) easily add to or switch between Projects “on the fly”; and, (13) provide context-sensitive Help.  Several of these features are briefly described below; Part 2 and the Appendices contain the details.

1.6.1 File Management menu

Modest provisions for “File Management” have been incorporated into the WRDB menu structure.  These are not intended to supplant Windows Explorer.  Instead, these options allow the user to backup/archive database tables for protective storage, delete files from active use, delete or change blocks of data from a given file with a Batch ID or other criteria, restore archived files to active use, and rename existing tables.  WRDB does not provide ways to copy or move existing files to new locations, for example.  So, there will be times when Windows Explorer would be preferred.  In either case, WRDB is fully Windows compatible and switching between applications is a breeze.

1.6.2 Preferences

WRDB has handy “Preferences” screens that provides a clear and direct way to select Project directories, select or create Master tables, and even specify the contents of the Windows Title Bar and desktop graphic for a given Project.  In addition, the currently selected Project and Master table names always appear in the WRDB status bar as a constant reminder of your choices.  Typically, handy reminders of this type are posted around the WRDB interface wherever possible.

1.6.3 Select menu

The “Select” menu contains WRDB options for selecting or querying a database table for useful subsets.  Database queries can, at times, be difficult to develop and implement.  WRDB simplifies these operations by providing query support in various levels of complexity.  These levels range from a simple “Select All” option requiring a single mouse click to five  pre-established forms for more complicated queries.

The “Batch ID” concept, mentioned earlier, was included to supplement data selection activities.  That is, instead of implementing complicated queries, one has the option of drawing information from a database table by choosing a single Batch ID.  In this case, if you transferred a block of data into a Master table in a useful batch, then this block of data can be withdrawn from the Master table by calling up all data with that single Batch ID number.  You can find the Batch ID number easily by examining the Tracking Support table which includes a complete record of all Project data processing activities.

1.6.4 Useful data Reports

Without question you will want to compile stored data in useful “Reports” that can be viewed on the screen, printed on paper, or saved in files.  WRDB provides nine (9) different types of Reports for this purpose.  To compile a Report the user must first select the data to be reported using a query option or Batch ID number.  Then, the ways to Report this data include:

· Summarizing Reports—a selected data subset can be “summarized” by Station, Parameter Code or Compositing Code.  This summary Report includes the number of observations for each parameter along with a maximum, minimum, and average value, plus the beginning and ending date for the subset.  You can sort these summaries by Parameter within Stations, by Stations within Parameters, or by Parameters within CCodes.  Typically these tables are one to two pages in length.

· Sorting Reports—a selected data subset can be “sorted” by Station, Parameter, or Compositing Code.  The sort Report includes all selected data, not simply a summary of these data, sorted by Parameter within Stations, by Stations within Parameter, or by Parameters within CCodes.  If your selected data subset is large the number of sort Reports pages will also be large.  So, watch out.

· Screening Reports—a selected data subset can be “screened” to detect those values that lie outside practical limits of reasonableness or below the level of detection for a particular analytical test.  Selected data can also be “screened” to find those parameter values that violate local water quality criteria and standards.  Screening Reports help to identify “outliers” and “problem” values for regulatory consideration.  The size of these Reports depends on the number of data values screened out.

· Arrange by Date and Time Report—This Report attempts to overcome the somewhat cumbersome native database record-field format by providing a more familiar and practical arrangement for your data.  For example, multiple parameters are often measured at a given Station at a single date and time.  Looking at the native record-field format it’s typically hard to see clearly this date-time-multiple parameter arrangement.  This report, therefore, helps to restore data to a more familiar, spreadsheet-like format.  These Reports can be long if the selected data subset is large.

1.6.5 Graphs for your data

WRDB users, managers, and all interested parties typically like to view data in graphs of various types.  WRDB can provide four types:  (1) time series graphs for data at a point plotted over time; (2) longitudinal profile graphs for data in a given window of time plotted from upstream to downstream in river mile order; (3) frequency histograms for a single parameter along with calculated probability distribution parameters, and (4) scatter plots of one parameter versus another with least-squares fitted lines.

Each graph type can be viewed on the screen or printed in portrait or landscape orientation.  They are primarily intended to assist with rapid on-screen data analysis of multiple stations and parameters. WRDB does not provide a collection of tools to annotate or modify the resident graph design.  For more elaborate plots one can export selected data in a wide variety of formats to be used by other graphics software packages.

1.6.6 Pictures of your choosing

Another nifty feature of the WRDB is its capability to show useful “pictures” on the screen, contained in various graphics file formats.  For example, would you like to view the Project study area for a reminder about station locations?  Would you like to see the location of wastewater treatment facilities along a given river?  How about a photograph of a sampling site or local point of interest?  A logo or chart?  Any of these would be candidates for the Pictures capability.  In fact, any graphics image contained in one of several popular formats can be added to WRDB’s list of Pictures.  Then, viewing requires only a mouse click on the Picture name of interest.

1.6.7 Geographical Information System features

WRDB has the capability to graphically show information superimposed on maps that you create and store in various graphics file formats.  This powerful feature allows you to look for spatial relationships that are difficult to see any other way. In the simplest form, the GIS Map feature lets you see the location of your Project’s stations. More powerful options allow you to see “thematic maps” in which, for example, the average concentration of ammonia is represented by varying size circles on the map. Just click on the circle to get instant “pop-up” details for that station.

The WRDB GIS module is able to incorporate base map information from standard AutoCAD DXF files and display and query data stored in ArcView SHP files.

1.6.8 Data export for other applications

For sure, any WRDB user will eventually need to “export” data from a Master or Working table to other software applications or to others who need the information for different purposes.  The WRDB provides a host of export options for:  (1) moving data between Projects or among WRDB users in a WRDB format; (2) exporting data in other familiar text, spreadsheet, and database formats; (3) processing exported data by changing Station ID’s, PCodes, or converting units; or, (4) targeting exported data for specific models.  (For the Chattahoochee River Modeling Project the selected model is called EPD-RIV1).

You can also place selected data on the Windows clipboard and save formatted reports as RTF files that can be read by a variety of applications.

1.6.9 Context sensitive “Help!!”

WRDB sports a state-of-the-art context sensitive Help system.  Hopefully, the WRDB will be so easy to use that the Help system will be seldom needed.  Rest assured, however, an enormous amount of user-friendly assistance will be only a mouse click away.

1.7 Getting Started

With this Overview, it’s time to embark on a new water resources data management experience.  Turn to Appendix A, consult the suggestions for software installation and fire up the Water Resources Database.  At the same time, it will be useful to think about your data management objectives and begin to answer questions about:  (1) the need for individual “Projects”; (2) the nature of Station ID’s and PCodes required; (3) the type of directories and subdirectories to use for working tables and archive/backup files; (4) the skill levels of anticipated average users; (5) who should be assigned Supervisor responsibility, and so on.  Hopefully, this software and User’s Guide will provide a useful tool to help with your data management challenges.

2. USER’S MANUAL

2.1 Introduction

The Georgia EPD Water Resources Database (WRDB) was originally developed in support of the Chattahoochee River Modeling Project (CRMP) to assist EPD personnel in managing the large volume of data associated with water quality studies.  The WRDB consists of two parts:

· the set of linked relational database tables that contain data for a given Project

· the user interface, which is a set of Windows-based forms, reports, graphs, and auxiliary programs to facilitate data entry and viewing

The database structures and user interface developed for the CRMP were conceived after review of many other laboratory and technical environmental database systems and were based on a careful review of project needs. Furthermore, the system is generalized and can be used to efficiently store a variety of environmental data without the burden of extraneous information.

The WRDB has several unique attributes:

· table structures that allow a thorough description of collected environmental data

· databases use the industry-standard Paradox file format providing very fast access to large databases on 32-bit Windows (95, 98 and NT) personal computers

· WRDB is scalable to allow you to migrate data from the file-based Paradox system to high-speed client-server database management systems like Oracle and SQL Server; data can be stored in password-protected “data warehouses”

· the user interface was developed using the Paradox Application Language (PAL) which takes full advantage of the Microsoft Windows graphical user interface

· tables can be imported and exported to a wide variety of alternative spreadsheet, database, and text file formats

· all associated tables can be created, edited, and printed using spreadsheet-type on-screen data forms

· data entry and validation are done in batches, thus maintaining strict quality control

· data may be entered manually using user-defined data entry forms or electronically using an intelligent data conversion program developed specifically for this software

· subsets of data can be extracted with an easy-to-use filtering form, or advanced queries can be used to capitalize on the strength of the underlying Paradox engine

· report-quality tables, graphs, pictures and maps can be generated on-screen for instantaneous review and analysis or printed on any standard device or to a disk file

· data security is enhanced by password-protection of selected program functions

· an on-line help system provides context-sensitive information to the user, supplementing this User’s Manual

2.2 Overview to this User’s Manual

This User’s Manual is intended to explain how to install and use the software and to explain design concepts in a sequential fashion.  It is helpful, but not necessary, to be at a computer when reading this manual. It is intended to be read from front to back and includes the following topics:

· overview of the WRDB design philosophy and data flow

· how to set up a new Project and switch between existing Projects

· description of database contents

· how to set up and maintain Alternate tables

· how to input, validate, and transfer environmental data

· selecting data subsets and creating reports, graphs, and exported files

· additional program features that make your data management tasks easier

· how to use the on-line help system

· tutorials to illustrate how common tasks are performed

· Appendices including detailed information on software installation, table structure, data importing, the user interface, and report layouts.

The WRDB was designed to be easy to setup and use. Certain advanced features were intended to be accessible only to someone designated as the Supervisor. If you are an average user, you can skip over sections intended for the Supervisor (for example, pertaining to software installation and Project setup, maintaining Alternate tables, and detailed database structures found in the appendices).  The sections of the manual intended to be read by the Supervisor are flagged with the symbol ( Supervisor in the margin.  In places, technical details are provided in this manual for only the advanced user. These sections are flagged with the symbol ( Advanced.

The on-line help system was designed using the standard Microsoft Windows help system to supplement the User’s Manual.  It is available at all times when actually using the WRDB and is intended to explain the functions and options of the program as it is used.  The on-line help is context-sensitive and contains “hypertext” links to allow quick access to user information.

2.3 Database Fundamentals

The EPD Water Resources Database is comprised of two main components:

· a set of individual relational database tables used to store the data

· a set of computer programs (called the user interface) used to input and extract data from the database tables

In the following sections we’ll provide a primer on database management and the Windows graphical user interface.  You can get further information on these subjects from many third-party publications available in bookstores.

2.3.1 Database Concepts

A database is comprised of multiple tables that contain fields and records. Fields describe the type of information stored, and records are the items in the database.  For example, if a residential telephone book were a database table, the three fields might be defined: name, address, and telephone number.  Information on each person in the telephone book would be stored in one record. Storing phone book entries in a computerized database table (as opposed to a printed book) allows you to quickly access the information by any field (whose telephone number is 555-3212?), print custom reports (print all people in the phone book with the last name Smith), and perform calculations (what percentage of people in the phone book live in zip code 65401?).  Database tables are typically conceptualized as a spreadsheet in which the columns correspond to fields and the rows to records, as illustrated below:

	
	Fields

	Records
	Name
	Address
	Telephone Number

	1
	Doe, John
	1432 Central Ave. 65401
	555-9578

	2
	Smith, Mary
	324 East Jerome St. 63139
	555-9890

	3
	Smith, Joe
	4 Hagers Mill Ct. 65410
	555-1231

	...
	
	
	

	n
	Jones, Susan
	9099 Kingshighway 32036
	555-5182


A water resources database table can contain hundreds of thousands of records and requires dozens of fields to fully characterize the data.  With large databases it is important to break the data into smaller, more easily managed tables and then link them. For example, if 100,000 water quality readings are taken at a station located at “Medlock Bridge Road-SR 141-USGS Gage 02335000”, it would be wasteful to repeat this long descriptive name for each of those 100,000 records. Instead, a station identifier is used (such as “CR0130”) and a second table is created to list station identifiers and station names.  This is what it means for a database to be relational: multiple tables are used to efficiently store the data and relationships are formed to link the tables.

Multiple tables in a relational database are linked to each using key fields which are short identifiers pointing to other tables and sorted using index fields.  If the United States were a database and each citizen were a record, your key field would probably be your social security number.  That one nine-digit number uniquely identifies you and links you to numerous relational database tables (such as credit history, tax records, retirement income, etc.).

In summary then, water resources database design requires that we define the categories of data we want to collect (tables), the types of information within these categories (fields), and the relationships between the multiple tables (key and index fields). The two key design goals for the WRDB were 1) provide tables and fields to completely and accurately describe field and laboratory water resources data collected and/or used by EPD and 2) keep the design as simple as possible to minimize the effort needed to maintain the database, thus keeping the database as small and fast as possible. The table structures and relationships were developed after reviewing many other laboratory and technical database systems based upon a careful review of EPD’s needs.  We believe the resulting system strikes a good balance between the two stated objectives.

Now a word about terminology. The term database has just been defined as the overall system and set of linked tables used to accomplish an objective. Nevertheless, it is not uncommon to refer to individual tables as “files” or “database tables”. Don’t be confused. If WRDB or this manual refers to, say, the STATIONS file, just keep in mind that in context we are referring to one table that is linked to many others to form the Water Resources Database.

The Paradox program is used to create and maintain the internal table structures and inter​relationships.  Appendix B contains detailed information of field names, allowable values, key fields, etc. Although the user interface shields the average user from most of the complexity of the underlying database structure, the Supervisor should be familiar with the information shown in this appendix.  Everyone can gain from a general understanding of the nine table types that comprise the WRDB:

· water resources data (Working, Master, and Alternate data tables)

· Stations

· Station Groups

· Branches

· Parameter Codes (PCodes)

· Parameter Code Groups

· Compositing Codes (CCodes)

· Database Batch Tracking

· Quality Codes (QCodes)

Creation and maintenance of these tables is described in some detail in Sections 2.5, 2.6, and 2.7. A detailed description of the internal database structure can be found in Appendix B. The following subsections will briefly describe the database tables and their contents.

2.3.1.1 Water Resources Data

Water resources data tables (hereafter referred to as DATA tables) contain the environmental field and laboratory results, with each record representing an individual observation or test result.  As such, these tables will normally contain as many as several hundred thousand records, depending on the number of stations data were recorded at, the number of parameters tested, the frequency of data collection, and the length of the period of record.  As the core of the entire database, these tables were carefully designed to have efficient data storage.  The most important fields in the database tables are:

· Station Identifier–a user-defined code, linked to the STATIONS table, that defines where a particular sample was collected

· Parameter Code–a user-defined code, linked to the PCODES table, that defines what type of data was collected (for example, rainfall, discharge, stage) or what type of field or laboratory test was performed on the sample (for example, conductivity, dissolved oxygen, five-day BOD)

· Compositing Code–a user-defined code, linked to the CCODES table, that describes the type of compositing that may have occurred for the data value (for example, grab sample, 24-hour composite, daily average, monthly total, etc.); this can also be used in advanced applications to track biological data by, for example, fish species

· Result Code–a one-character code to further characterize the result value. Use it to indicate, for example, if the test result was below or above specified detection limits

· Result–the actual numeric data value (field measurement, test result, estimate, water quality model input or output, etc.)

More than one data table will be used for a given Project.  When a batch of data is first entered into the computer, it is placed into a named Working table. Personnel are free to review, manipulate, edit, and delete records in the Working table.  Each record must be validated, which indicates that it has been checked for accurate typing, and a responsible person has reviewed equipment calibration records and data collection techniques, and perhaps examined the data for reasonableness. Only when a Working table is complete and every record is validated may the Supervisor choose to transfer the data into a Master table.

The Supervisor can create one or more Master tables to hold Project data. As a Supervisor you will use your discretion to determine which data should be transferred to a given Master table, and what requirements must be met for working data to earn membership in your permanent Project records.  For example, you may wish to exclude historic water quality data collected from 1960 to 1980 because you consider it to be of marginal utility having been collected prior to creation of 80 percent of the point source discharges in the region. Conversely, although you consider the data to be marginal, you may wish to transfer the data to a separate historic Master table that may only occasionally be referred to.

As the Supervisor you may decide to subdivide your permanent Project records in alternative ways.  For example, for speed of operation you may wish to exclude the bulky “time series” data (perhaps collected every 15 minutes by an automatic sampler) from your primary Master table and place it into a Master table reserved for that type of data. Or, you may wish to subdivide data into multiple Master tables by date on which they were collected (for example, have a 1993 table, a 1994 table, etc.). When making these decisions, keep in mind that the WRDB can generate reports and graphs on only one Master (or Working) table at a time.

2.3.1.2 Stations

The STATIONS table links the station identifier field in the DATA table to a complete description of the station at which a data value is located. The most important fields include:

· Station Name–a descriptive name for the station

· Station Type–a code or acronym used to describe the type of station; for example, whether the station is a water intake, point source, or power plant

· Latitude & Longitude–useful for linking the STATIONS table to mapping or GIS programs

· Branch Identifier–a code or numbering system that can be used to describe the hierarchy of streams that data represent

· Drainage Area, River Mile, Agency, Reference Identifier–additional fields to describe the station

Some of the fields in the STATIONS table can be very useful when performing advanced queries (see Section 2.8.1.5).  For example, you can generate a report with data from all stations tributary to Peachtree Creek.

2.3.1.3 Station Groups

This small table is used to easily generate output for arbitrary groups of stations (for example, all point sources).  Each record contains a station group name and station identifier (which is linked to the STATIONS table).

2.3.1.4 Branches

This table is primarily used to provide descriptive names for branch identifiers entered in the STATIONS table.

2.3.1.5 Parameter Codes

A number (say 14.25) found in the “Result” field of a DATA table is useless unless you know what the number represents, that is, what parameter was used, what the units are, what the detection limit was, etc. The PCode field is used in the DATA table to succinctly describe the parameter referred to.  This field is linked to the PCODES table where the following important fields are defined:

· Analysis Name–descriptive name of the parameter

· Units–units of measure for the parameter (for example, mg/L)

· Test Method–the precise analytical method used for a particular laboratory test (for example, EPA 8920.5)

· Detection Limit–this is the default minimum detection limit associated with the specified test method.  It is possible to override this default for individual records in a DATA table

· Minimum and Maximum Limits–by entering minimum and maximum reasonable results in these fields, you can facilitate data validation by running reports that flag records that are out of this range (for example, for pH enter 1 and 14)

· Minimum and Maximum Criteria–by entering minimum and maximum criteria in these fields, you can run reports that flag records that exceed regulatory limits

2.3.1.6 Parameter Code Groups

As with the Station Code Group table described previously, this small table is useful to identify collections of parameter codes for which you may want to extract data.  For example, you may wish to define a group containing parameter codes relating to hydrodynamic model calibration (discharge, water surface elevation, velocity, etc.).

2.3.1.7 Compositing Codes

A three-character compositing code field can be found in the DATA table structure. This allows you to differentiate between data values of different types, for example, daily averages versus instantaneous measurements. The CCodes table merely links the three character code to a descriptive name for the type of compositing.

2.3.1.8 Batch Tracking

In Section 2.3.1.1 we briefly described the relationship between Working and Master tables that contain water resources data. The flow of data as it is compiled, entered, validated, and transferred is conceptualized as shown in Figure 2.  To further provide a quality assurance trail the WRDB employs a procedure call batch tracking. The quality assurance aspects of tracking are most beneficial when dealing with field and laboratory data–the flow of these types of data through the WRDB is illustrated in Figure 2. The key fields in the TRACKING table are:

· Working Table Name–the name of the Working water resources database table

· Description of Data–a general description of the overall batch of data to be stored in the Working table

· Source of Data–who collected or distributed this data?  

· Working Table Creation Date and Initials–when was the Working table created and who created it?

· Validation Date and Initials–when were the data validated and who did it?

· Transfer Date and Initials–when were the data transferred to the Master table and who did it? 
· Master Table Name–once the working data are transferred, this field contains the name of the Master table it was transferred to; when recording file import operations, this field is used to record the name of the transfer file

· Quality Code and Quality Information–a one character code and separate description used to characterize the overall quality of this batch of data and make comments regarding its expected accuracy and reliability

Because each record in the Master table is linked to the tracking table, it is possible to isolate data sources at any time.
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Figure 2:  Flow of Data into Working and Master Tables

2.3.1.9 Data Quality Codes

The one-character quality code field in the tracking table is linked to a descriptive name for the quality code.

2.3.1.10 Overall Interaction

( Advanced

The preceding sections have briefly described each of the nine tables that comprise the WRDB. Figure 3 shows the relationship between the tables. See Appendix B for detailed information on the database table structures, field names and sizes, allowable values, and so forth. 




Figure 3 - Relationship Between Database Tables

2.3.2 The Windows Way

Now that you’ve been introduced to the internal database structure, let’s discuss the user interface, which is the program that simplifies the user’s interaction with the data.

WRDB was written using Paradox for Windows, a database management program which can be used to develop end-user applications with customized database structures, menu systems, screen forms, and reports. Paradox and WRDB are fully compliant with the Microsoft Windows 95/98/NT Common User Interface, meaning that a consistent approach has been taken in the design of the user interface so that it looks and operates similar to all other Windows programs.

The WRDB screen (as well as all Windows applications screens) has several common elements, as shown on the next page. The menu bar contains the menu names, which may change depending on what type of database table you have selected at the moment (Master, Working, or Alternate). Clicking on the menu name drops down the possibly cascading menu of options. Single clicking of the menu item generally then opens a form in which you are asked to enter data or respond to a prompt. Please refer to Appendix D for the complete menu structure of WRDB.

The key concept to remember when working with Windows is that you first select an “object”, and then perform an action on that selected object. In a word processing program, for example, you might select a sentence (the object) by clicking and dragging the mouse, then you would assign a font (the action) by selecting a menu item.
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In WRDB, the object on the screen that you operate on is the data browser. This is a spreadsheet-type window on your screen showing the contents of the currently selected database table (one that you have just created or opened). You may have several different types of database tables open at a time. You perform actions on a database table by first selecting it (single clicking anywhere on the browser) and then selecting a menu item. You can see that a given browser is selected because its menu bar is colored and it is on top of all other open browsers. You can read more about browsers in Section 2.7.2.2.

Select menu items by single-clicking on them with your mouse. Alternatively, you can hold down the Alt key and press the underlined letter. When using dialog boxes (also called forms), use the Tab and Shift-Tab key to move forward and backward between data entry fields or buttons. Press the Enter key to select the Ok button, and the Escape key to select the Cancel button.

In the example above, the user has selected the “Send to Screen” menu item. In this User’s Manual, you would be instructed to do this using the syntax: Output | Reports | Send to Screen.  Using the keyboard, this would be accomplished by pressing Alt-O, Alt-R, Alt-E.

( Supervisor

2.4 Setting Up a New Project

2.4.1 First Time Installation

The WRDB must be installed using the InstallShield program included on the distribution diskette. The procedure is described in detail in Appendix A. 

After you have successfully installed the software and example data tables, you are able to start the WRDB from Windows.  To most effectively use the WRDB software to manage water resources data  you need to first understand the overall design philosophy and gain some understanding of how the various databases work together in the system;  Section 2.3 provided this overview.  Following that, if you’re a Supervisor, you’ll need to know how to set up one or more Project directories and build Support tables. Following that you’ll read about entering data into and retrieving data from your databases.

2.4.2 Creating a New Project

2.4.2.1 What is a Project?

Simply put, a Project is a collection of (related) data contained in a set of (related) WRDB tables.  More specifically, a WRDB Project comprises:  (1) at least one “Master” WRDB table; (2) all Support tables linked to that Master table; and, (3) a group of Working and/or Alternate database tables associated with the Master.  Therefore, a Project is a group of required and related tables.

2.4.2.2 Managing Projects in General

WRDB keeps track of individual Projects that you set up and manage. To select or create a Project, select Tools | Select or Create Project; you are presented with the following screen:
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As you can see, this screen allows you to create, add, remove, edit, and select Projects. Each function will be explained in turn.

2.4.2.2.1 Create Project

You will be prompted to enter the Project name for the Project to be created:
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Do not enter any characters that would be invalid file name characters (e.g., \, *, >, |, etc.). After doing this you are prompted to enter the Project description and password (see Section 2.4.2.2.4 for an image of the dialog box). You will need to remember this password so, as the Project Supervisor, you can enable Supervisor mode and edit Support tables, etc.

Following this, the Preferences screen appears with default entries for each of the fields. You can accept these and let WRDB create the directories for you, or change them to previously created directories. The Preferences screen will be explained in Section 2.4.2.3.

2.4.2.2.2 Add Project

This function is used to restore a previously “removed” Project. A list of .PRJ files in your Windows directory (which are used to store individual Project preferences) is displayed:
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After selecting the Project name you can confirm the Project description and password (Section 2.4.2.2.4 and Preferences (Section 2.4.2.3).

2.4.2.2.3 Remove Project

This removes a Project from the list (deactivating it) but does not delete associated .PRJ files from the Windows directory and it does not delete any Project data or Support tables. If you later want to re-activate a Project that was previously removed, select Add.

2.4.2.2.4 Edit Project

This allows you to edit the Project name, then the description and password as shown below:
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If you choose to enter an empty password, you will not be prompted to enter it subsequently and Supervisor mode will always be on.

You must have Supervisor status to perform this function.

2.4.2.2.5 Select Project

This selects (changes to) the currently highlighted Project (assuming one has already been created).

2.4.2.2.6 .INI and .PRJ Files
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Project lists and pointers to Preference files are stored in a Windows file called WRDB.INI. It is stored in the WINDOWS subdirectory. A typical file looks like this:

[WRDB]

archiveType=PKZIP

LastProject=3

NumProjects=3

ProjectName1=FLINT

ProjectDesc1=Flint River Project

ProjectName2=CRMP

ProjectDesc2=Chattahoochee River Modeling Project

ProjectName3=COOSA

ProjectDesc3=Coosa River Project

Adding and Removing files using the Tools | Select or Create Project form just manipulates the Project list found in WRDB.INI. Individual Project preferences are found in individual Project .PRJ files. They are also found in the WINDOWS directory and have a file name the same as the Project name and file extension of PRJ. For example, CRMP.PRJ might look like this (note, the PRJ file is actually one column; it has been shown as two columns to conserve space in this manual):

[SETTINGS]

Validate=WRDB

ProjectName=CRMP

ProjectDesc=Chattahoochee River Modeling Project

Password=CRMP

MasterDB=DATA.DB

MasterPath=C:\CRMP\MASTER\

SupportPath=C:\CRMP\SUPPORT\

TempPath=C:\CRMP\TEMPDB\

SupportArchivePath=C:\CRMP\ARCHSUPP\

TempArchivePath=C:\CRMP\ARCHTEMP\

MasterArchivePath=C:\CRMP\ARCHMAST\

TitleBarText=Chattahoochee River Modeling Project

Query Database=C:\CRMP\DATABASE\TEMPDB\JUNK.DB

Query Time=06:00:11 PM, 01/29/96

Last Query=Set Filter

Heading1=Header 1

Heading2=Header 2

OutputTo=Screen

[Set Filter]

Start Date=5/1/95

End Date=5/22/95

PCode(s) Selected=Fecal Coliform

Start Mile=234

End Mile=254

Station(s) Selected=Point Sources

PCode Display=Names

Station Display=Groups

Branch Selected=CHATTAHOOCHEE

[DATAFORM]

StickyStation=True

StickyDateTime=False

StickyPCode=False

StickyResult=False

StickyRCode=False

StickyCCode=False

StickyDepth=False

StickyLEW=False

[PICTURES]

numpictures=2

menu1=Cities

file1=C:\CRMP\DATABASE\SUPPORT\BITMAPS\CITIES.GIF

menu2=Facilities

file2=C:\CRMP\DATABASE\SUPPORT\BITMAPS\FACIL.GIF

[Picture]

X=135

Y=165

W=4485

H=3750

Scale=1

[MULTIFORMS]

numTemplates=1

[MULTIFORM1]

TemplateName=THREE PARAM

numCols=3

pCode1=TURB

cCode1=8

pCode2=TEMP_AIR

cCode2=C

pCode3=WSELEV

cCode3=A

[Advanced Query]

PCode=FLOW..

Date/Time=

LEW Pct=

Depth M=

CCode=

RCode=

Validated=

Result=

Station ID=

Station Name=

Station Type=

Agency=

Latitude=

Longitude=

River Mile=

Dr Area=

Temp DB Name=

Create Date=

Create Init=

QCode=

Track ID=

Branch ID=

Branch Name=
2.4.2.3 Preferences

After you Create or Add a Project, you can set or change the preferences for the Project. Individual Projects keep track of their own preferences which can be found in the corresponding PRJ file. Preferences are specified using a tabbed dialog box as shown below:
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2.4.2.3.1 User Preferences

As discussed in Section 2.3.1.1, you must have Supervisor authority to perform certain potentially destructive actions in the WRDB. (One of these actions is creating a new Project.) To enable Supervisor mode, select the User tab from the Preferences dialog (see above–it displays first by default). At this point, click the Supervisor Enabled checkbox and enter the password and click Accept. A faster way to enable Supervisor mode is to press the space bar to check the box; the program then automatically positions you in the password edit box; type the password and press enter twice. To avoid prying eyes, the characters you type in the Password edit box are not echoed to the screen. After you correctly enter the password and press enter or tab or click Accept, Supervisor mode is enabled. Supervisor mode must be enabled to do the following:

· Access the remaining tabs in the Preferences dialog box

· Edit Support tables

· Edit Data tables using the data browser

· Perform any file management functions except “Backup and Keep”

· Perform batch validation

· Transfer data from a Working to a Master table

· Specify report headings

Passwords are set or changed using Tools | Select or Create Project see Section 2.4.2.2.4. Note that if a blank (null) password is specified for a particular project, Supervisor mode is always enabled.

The User tab in the Preferences dialog also allows you to:

· enable “Expert” mode–when this is checked, WRDB bypasses several confirming message dialog boxes and speeds up your work. For example, when printing a report, WRDB normally displays a dialog reporting the “Last Search Information” and asks if you want to continue. When Expert mode is enabled, this confirming step is skipped.

· turn on the toolbar–the toolbar allows one-click access to commonly used commands:
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From left to right the toolbar buttons duplicate the following menu selections:

File | New Working Table
File | Open Working Table
File | Open Master Table
File | Open Alternate Table
File | Open Support Tables
Select | Display Selected Data

File | Print Selected Data

Edit | Single Parameter Entry

Edit | Import Text File
Select | Use All Data
Select | Select Data Ranges

Select | Advanced Query

Select | QBE Query

Output | Reports | Summarize by | Station

Output | Reports | Sort by | Station
Output | Reports | Sort by | Date-Time

Output | Graphs | Time Series
Output | Graphs | Scatter Plot
Output | Export to File

Output | Save to Alternate Table

File | File Management | Delete Selected Records

File | File Management | Change Selected Records

Tools | Select or Create Project
Tools | Preferences
The WRDB toolbar can be repositioned by clicking the far-left end (where the vertical bars are) and dragging it to any of the four sides of the window frame, or anywhere else on the screen for a floating toolbar. If you right-click on the toolbar, you can control the appearance of the status bar as well. 

Note that the status bar at the bottom of the WRDB window can consist of either one or two lines (two when WRDB is initially installed); this is controlled by clicking and dragging on the top border of the status bar. We recommend that a single-line status bar be used.

· reset the toolbar–this causes the toolbar to be rebuilt, removing any toolbar customization and resetting it to the default configuration. You are shown the following information.
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· show the WRDB Tip window–when you turn the toolbar on, by default then WRDB Tip window is displayed whenever no table browsers are open:
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Besides serving as a handy reminder of your current options, because of a quirk with Paradox it is necessary to display this window to enable keyboard hotkeys (for example, Cntl-O to open an existing Working table). If you choose to hide the Tip window, hotkeys will not work when no browsers are open.

· specify the title bar text–you may enter any text at the bottom of the User tab of the Preferences dialog to identify the Project. This text will appear in the WRDB title bar and on all printed reports and Support table printouts.

· specify the desktop graphic—you may type the path and filename of the desired desktop graphic (or watermark) or browse to it using the WRDB Graphic File Browser (see Section 2.8.5). The desktop graphic change will not take effect until the next time you run WRDB.

After Supervisor mode is enabled, you may specify locations for Master, Working, and Support tables by clicking on the tab at the top of the dialog. Separate locations should be dedicated to Master tables, Support tables and Working tables, as discussed below. 

2.4.2.3.2 Working Files

Specify the Working and Archive directories for Working tables by selecting the Working tab which looks like this:
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When you select File | Open Working Table, only those tables found in the specified Working location are displayed (see Section 2.7.3). Backup and restore Working tables to the specified Archive directory by selecting File | File Management | Working (see Section 2.9.3.1).

The Use Current SQL Server Alias checkbox is only used when tables are to be stored on SQL servers (see Section 2.4.2.3.5 and Appendix F).

2.4.2.3.3 Master Tables

You may have several Master tables in a given Project. For example, different Master tables in a given Project may contain mainstem water quality data, meteorologic data, and historic time series data. 

All Master tables are stored in the Master Table Directory created by the user. These settings are specified on the Master tab of the Preferences dialog:
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When you have multiple Master tables for a given Project, you select one by using Tools | Preferences and clicking on the Change Table button of the Master tab. You then select from among tables found in the Master table directory using the following dialog box:
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Once the different Master table is selected, it will thereafter be displayed when you select File | Open Master Table and will be the recipient of any transferred data from Working tables.

If you wish to create a new Master table, click on the Create New button of the Preferences screen and enter the desired table name:
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A new Master table will be created in the Master Table Working Location, using a name you give it. New Master tables are created from empty tables stored in the TEMPLATE subdirectory created by the WRDB installation program in the WRDB program directory.

You will likely need to specify new subdirectories for holding working and archived Master tables. If you enter subdirectory names that do not already exist, they will be created for you if you desire. If you wish to select existing subdirectories, you can click on the Browse buttons to select the subdirectory name from the following dialog box:
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( Advanced

Technical note: if you desire to store files on a network server, you must first configure Paradox to allow multi-user access. See the on-line help topic “Using a Network”.

The Archive directory contains archived or backed up Master tables. All archived files are automatically compressed by WRDB (see Section 2.9.3.1.5). You move or copy Master files to the specified Archive directory by selecting File | File Management | Master (see Section 2.9.3.1).

2.4.2.3.4 Support Tables

The final tab in the Preferences dialog is for Support tables:
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By definition, all database tables for a given Project must share the same Project Support tables (STATIONS, PCODES, etc.). All Support tables can be stored in a single location, or you have the option of referring to shared support tables if you wish. This allows you to access shared Stations, PCodes, CCodes, QCodes, and Branches tables while keeping your Tracking, Station Group and PCode Group tables separate. For example, suppose you wanted your project to utilize a state-wide standard set of Station IDs and PCodes adopted by your organization. You can reference the shared Support tables (perhaps stored on a central file server) and reduce the chance that your project will use incompatible identifiers.

Specify existing or new directories (or aliases) as described above. If new Support table directories are created or specified on the Preferences screen, you will be warned and asked if you want to set up the directory for a “new” Project. If so, you can create empty support tables from tables found in the WRDB Template directory. Alternatively, you may wish to jump-start your new project by borrowing the contents of various Support tables from other projects. Do this by selecting from lists of existing projects in the following dialog box (presented when you create your project):
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Although you can borrow data for most Support tables when you create a new Project, you are not allowed to borrow Tracking table information. You can later append and update information from individual Support tables (again, except Tracking) in other Projects using File | File Management | Support | Copy from Other Project (see Section 2.9.3.9).

2.4.2.3.5 SQL Server

The SQL Server button is used by the WRDB Supervisor to administer additional security for accessing data on a SQL server. See Appendix F for information on this topic.

2.4.2.4 Creating a New Project

In summary, to create a new Project, select Tools | Select or Create Project, click on the Create button, enter the desired Project name, then the Project description and password. Finally, fill out the Preferences screen.

When you have set up a new Project, an important aspect is setting up new Support tables. You will always need to enter a minimal amount of data in the Support tables before you can start to productively use WRDB to store water resources data. The recommended steps for entering data into empty Support tables follows:

1. Enable Supervisor mode to give you the ability to edit all the Support tables (use Tools | Preferences).

2. Select File | Open Support Tables, click the Branches tab, and edit the Branches Support table. Enter at least one branch on which stations are located. This must be done before stations are entered because each station must have an existing branch ID assigned.

3. Edit the Stations Support table and add one or more stations.

4. Optionally edit the Station Groups Support table and define how stations are to be grouped.

5. Make entries in the Compositing Codes (CCodes) and Quality Codes (QCodes) Support tables.

6. Make entries in the Parameter Codes (PCodes) and optionally the PCode Groups Support tables.

7. The Tracking table is automatically maintained by WRDB and needs no intervention.

Once all the Support tables are set up, you are ready to add data to Working tables. See Section 2.3.

2.4.3 Where Do We Go From Here?

To this point you have learned how to install and start up WRDB and create a new Project. As part of that process, you were told that you must enter Support table information before you can do useful work with the WRDB. The next section explores the purpose of each Support table in detail so you can use WRDB’s relational database capabilities to their fullest.

2.5 Data Tables

Working, Master, and Alternate data tables all share the exact same database structure which consists of ten fields:

	STATION_ID*
	Station identifier, linked to STATIONS Support table

	DATE_TIME*
	Date and time associated with data value

	PCODE*
	Parameter code for data value, linked to PCODES Support table

	LEW_PCT
	Horizontal location as percent of stream width from the left edge of water; if left blank, value is assumed to be representative of the entire width; Supervisor may dictate that these be distances expressed as feet or meters

	DEPTH_M
	Vertical location as depth in meters from surface; if left blank, value is assumed to be representative of the entire depth

	CCODE*
	Compositing code, linked to CCODES Support table

	RCODE
	Result code; if blank the result is above detection limit and is assumed reliable; otherwise enter:
N: non-detect using detection limit specified in PCODES table
<: non-detect with detection limit specified in RESULT field
>: unknown value greater than value specified in RESULT field

	RESULT*
	Numeric value, the result of the laboratory test, field observation, or office calculation; if RCODE is <, RESULT contains the detection limit override

	VALIDATED
	Validation flag (Y or N)

	TRACK_ID
	Unique value assigned by WRDB to a batch of record transferred from a Working to a Master table (blank for Working tables); linked to TRACKING Support table


*These are required fields.

2.6 Support Tables

Support tables are the set of Project database tables uniquely linked to Master, Working, and Alternate data tables that describe in detail additional characteristics of each observation or test result. The eight Support tables are:

· STATIONS - station descriptions

· BRANCHES - branch descriptions

· PCODES - parameter code descriptions

· CCODES - compositing code descriptions

· STAGRP - station groups

· PCODEGRP - parameter code groups

· TRACKING - tracking information for data batches

· QCODES - quality codes for data batches

You can view and edit each of these Support tables using Support tables browser (accessed using File | Open Support Tables). Using this tabbed dialog box, you can view or edit all Support tables using similar methods. The upper portion of each tab contains the information associated with that particular Support table, arranged in columns (associated with fields), and rows (associated with records).  Use the horizontal and vertical scroll bars to move around in the Support tables.

If you have enabled Supervisor mode, you are automatically placed in edit mode and can insert, delete, and change records.  Otherwise, you are prevented from making changes to the tables and the Replace, Insert and Delete buttons are not shown. A typical browser is shown:
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Support tables can be logically grouped into three categories according to function:

1. Where are you collecting the data? (BRANCHES, STATIONS, STAGRP)

2. What kind of data are you collecting? (PCODES, PCODEGRP, CCODES)

3. How are your data organized and assessed? (TRACKING, QCODES)

The following sections briefly describe each field of each Support table. Further technical database structure details can be found in Appendix B. You may find it helpful to refer back to Figure 3 frequently to keep track of the interrelationship between Data tables and Support tables.

You can print standard reports for each Support table by clicking the Print button. For the selected tables, you can even run a query to select a subset of your data to print. For example, when you print a Station table, you are offered this dialog box:
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Leave all fields blank to select all records, or enter QBE criteria to select a subset of the feature (see the on-line help topic “Query by Example” for more information). Finally, you can select the report you are interested in:
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2.6.1 Where Are You Collecting Data?

2.6.1.1 Identifying Stations

Data tables contain a STATION_ID field to define the station at which the data were collected. This is linked to the STATIONS table which contains 16 fields to provide a complete description of the location at which data are collected. These fields are:

	STATION_ID*
	Station identifier, unique to each record, linked to Data table

	STATION_NAME*
	Name of station

	STATION_TYPE
	Type of station, to be defined by Supervisor to assist in data queries for data from similar type stations (e.g., AIR_QUAL)

	DATA_FREQ
	Typical frequency at which data are collected, to be defined by Supervisor (e.g., DAILY)

	LATITUDE
	Station location, decimal degrees north (e.g., 42(30’00” N would be entered as 42.5)

	LONGITUDE
	Station location, decimal degrees west (e.g., 89(45’00” W would be entered as -89.75). Use negative longitudes for Western hemisphere to make these compatible with most GIS software

	ELEVATION
	Elevation of station in feet mean sea level

	HUC
	Hydrologic Unit Code (up to 14 digits)

	BRANCH_ID*
	Branch identifier to link to BRANCHES (see Section 2.6.1.3)

	DR_AREA
	Drainage area above station (if applicable) in square miles

	RIVER_MILE
	Distance from preestablished downstream reference point in miles (if applicable), such as the mouth of the current branch, or the mouth of the mainstem river.

	AGENCY
	Agency responsible for station maintenance (e.g., USGS)

	REF_ID
	Alternate agency identifier of station (e.g., 012321292)

	REMARKS
	Station remarks such as QA/QC comment for station data

	OTHER
	Additional descriptive or location information

	CONVERT_
STATION_ID
	When exporting tables, you have the option of converting data to a new Project. Enter the STATION_ID for the destination Project to have the export routine automatically substitute the STATION_ID and make the exported table compatible with the destination Project.


*These are required fields.

2.6.1.2 Creating Station Groups

Station groups are very helpful when extracting data for analysis or reporting. The STAGRP table consists of two fields:

	STATIONGROUP
	Station group name, unique to each record

	STATION_ID
	Station identifier, linked to STATIONS table


For example, you can create a station group for all point source discharger stations. For example, Station groups might be entered as:
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Notice how the group name is repeated for each unique station ID in the group. It can get fairly tedious creating these records, so you can click Interactively Build Group Table… to display a form allowing you to (you guessed it) interactively build the group table. This form looks like the following:
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By default, the station IDs are taken from the project’s Stations table and Station_ID field; type in a new (or select an existing) group name and just double-click to add “available items” to the “items in group” list. Changes you make here are instantaneously made to the group table, so use care.

This form can also be used to create groups using stations selected from a program other than WRDB. For example, suppose that ArcView is used to display WRDB stations and an advanced GIS query is performed (such as “select all stations within a 20 mile radius from a given point”) to select a group of stations. The ArcView result set can be viewed as a table and exported as a DBF table. This table can be entered on the “Build Group Table” form, the appropriate field name selected from the drop-down list, a temporary group name created (like “ArcView”) and all selected stations placed in the group. Next time you want to use ArcView to do WRDB queries, just reopen the Build Group form (the table, field, and group names are the same as during the previous use) and click the Replace button. If you later want to change back to building groups from the WRDB Stations Support table, just click the Browse button, select the :WRDB_Support: alias, and select the file called “Stations.db” and field called “Station_ID”.

2.6.1.3 Defining Branches

Surface water monitoring stations can usually be described using a hydrologic branching system. By assigning branch identifiers in a systematic fashion, you can have yet one more tool for grouping stations. The BRANCHES table consists of four fields:

	BRANCH_ID
	Branch identifier, unique to each record, linked to STATIONS table

	BRANCH_NAME
	Name of branch

	DS_BRANCH_ID
	Downstream BRANCH_ID, used to identify the downstream receiving branch of a dendritic surface water system

	DS_BRANCH_RM
	River mile on downstream receiving branch


You may wish to define a “hydrologic unit” system to assist in grouping of stations. For example, if the Chattahoochee River is the main stem, assign a BRANCH_ID of 01-00-00 to all stations on that river. Assuming that Peachtree Creek is the 17th tributary to the Chattahoochee and Nancy Creek is the 2nd tributary to Peachtree Creek, a station on Nancy Creek might have a BRANCH_ID of 01-17-02. This system would allow you to easily extract data for all stations in the Chattahoochee, Peachtree, or Nancy drainage basins by using wildcard queries (see Section 2.8.1.7).

2.6.2 What Kind of Data are you Collecting?

2.6.2.1 Defining Parameter Codes (PCodes)

Data tables contain a PCODE field to concisely define the type of parameter the record represents. This is linked to the PCODES table which contains 14 fields to provide a complete description of the measurement or laboratory test method. These fields are:

	PCODE
	Parameter code identifier, unique to each record, linked to Data table (e.g., DO)

	ANAL_NAME
	Descriptive name of analysis or data type (e.g., Dissolved Oxygen)

	UNITS
	Units for parameter (e.g., mg/L)

	TEST_METHOD
	Standard lab or test method (e.g., EPA 8920.5)

	DET_LIMIT
	Minimum detectable result for this test (e.g., 0.10)

	MIN_LIMIT
	Minimum limiting value of test procedure (e.g., 0.10). Used by Screening Report (see Section 2.8.2) to identify questionable observations outside of analytical test limits.

	MAX_LIMIT
	Maximum limiting value of test procedure (e.g., 15)

	MIN_CRITERIA
	Minimum criteria value (regulatory standard) (e.g., 4). Used by Screening Report (see Section 2.8.2) to identify observations outside of regulatory limits.

	MAX_CRITERIA
	Maximum criteria value (regulatory standard) (e.g., 12)

	SIG_FIGS
	Number of digits after the decimal point to display. This and next field are used to display data to proper precision in reports.

	FORMAT_STR
	Formatting string. Must be valid Paradox format string in the form Wx.y where x is the  total length of the number and y is the number of decimal places to display.  For example, W7.4 would display the number 92.23 as 92.2300.

	CONVERT_PCODE
	When exporting tables, you have the option of converting data to a new Project. For example, if Project CRMP uses DO as a PCode for dissolved oxygen and you want to transfer to Project FLINT which uses O2 for dissolved oxygen, enter O2 in this field to have the export routine automatically substitute the PCode and make the exported table compatible with the destination Project.

	CONVERT_UNITS
	The units associated with the CONVERT_PCODE.

	CONVERT_MULT
	When exporting tables, you have the option of converting data to a another Project. For example, if Project CRMP records cyanide concentrations as micrograms per liter (ug/L) and you want to transfer to Project FLINT which records cyanide concentrations as milligrams per liter (mg/L), enter mg/L into the Convert Units field and 0.001 into the Convert Multiplier field to automatically make the exported table compatible with the destination Project.


2.6.2.2 Creating PCode Groups

PCode groups are very helpful when extracting data for analysis or reporting. The PCODEGRP table consists of two fields:

	PCODEGROUP
	PCode group name, unique to each record

	PCODE
	Parameter code, linked to PCODES table


For example, you can create a PCode group for all parameters related to nutrient production. A typical set of PCode groups might look like this:
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See Section 2.6.1.2 for a discussion of the Interactively Build Group Table… button.

2.6.2.3 Defining Compositing Codes (CCodes)

Compositing codes (CCodes) are useful to describe the “nature” of a data value, such as “hourly”, “24-hour composite”, “depth-averaged”, “daily average”, etc. In addition, CCodes can be used to record biological information.

For example, fish tissue lab tests are performed for a number of constituents (e.g., mercury) and the parameter code for that lab test is stored in the PCode field. A convenient method of recording the fish species is to create a CCode for each species tested. Please note that there is no CCode group table, so care must be taken to logically assign CCodes to facilitate data queries. For example, you may want to be able to extract all fish tissue samples from a mixed database. If all fish species CCodes begin with a special character (for example, the “&” symbol), you could perform a query using wildcards (such as “&..”) (see Section 2.8.1 for more information on queries).

As another example, biodiversity sampling records the number of individuals of a particular species according to habitat. The numerous species types could be identified by PCode and the less numerous habitats identified by CCode. PCode groups can be used to combine species (for example, create a group called “Filterers”) so that biodiversity indices can be computed.

All CCodes are comprised of up to three characters and are defined by the Supervisor in the CCODES table. This table consists of four fields:

	CCODE
	Compositing code, linked to CCODES table

	CCODE_NAME
	Descriptive name of type of compositing, whether values are computed, totaled, or averaged over various time durations

	DESCRIPTION
	Additional descriptive information

	CONVERT_CCODE
	When exporting tables, you have the option of converting data to a new Project. For example, if Project CRMP uses D as a CCode to indicate daily compositing and you want to transfer to Project FLINT which uses C for daily compositing, enter C in this field to have the export routine automatically substitute the CCode and make the exported table compatible with the destination Project.


2.6.3 Help With Organizing Your Data

2.6.3.1 What is the Tracking Table?

Every time you create a Working table, import data, validate records, or transfer information to a Master table, your actions are tracked in the Tracking table. The Tracking table is very useful for quality assurance record keeping. The Tracking table contains 13 fields as follows:

	TRACK_ID
	Unique serial number assigned by system for the batch of data transferred to Master table.  Each data record will have this ID to allow data backtracking.

	TEMP_DB_NAME
	Name of Working table

	MASTER_DB_NAME
	Name of Master table (when recording information on import operations, this contains the name of the transfer file)

	DESCRIPTION
	Description of data

	SOURCE
	Source of data (e.g., John Smith, USGS)

	CREATE_DATE
	Date and time on which the Working table was created

	CREATE_INIT
	Initials of person(s) responsible for creating Working table

	VALIDATE_DATE
	Date and time on which the Working table was validated

	VALIDATE_INIT
	Initials of person(s) responsible for validating Working table

	TRANSFER_DATE
	Date and time on which the Working table was transferred to Master table

	TRANSFER_INIT
	Initials of person(s) responsible for transferring to Master table

	QCODE
	Quality code (one character) describing quality of an entire batch of data. The Supervisor has the responsibility of defining QCodes in the QCodes Support table. Examples might include: G - Good; P - Poor; U - Unknown. Link between TRACKING.DB and QCODES.DB.

	Q_INFO
	Descriptive text regarding quality or reliability of data. For example, if QCode is “G” (entire batch is good), this field could indicate “BOD values determined using DO meter” to further clarify the expected reliability.

	IS_IMPORT
	Import flag (Y or N). If this record pertains to a file import operation to a Working table, then this flag is Y; otherwise this record pertains to a Working table create, validation, transfer operation.


The Tracking table is used to track operations relating to the creation, validation, and transfer of Working tables, as well as to log import operations. The browser looks like this:
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Tracking records are automatically added for two distinct purposes: 1) to record quality assurance information regarding Working tables (table creation, validation, and transfer to a Master table), and 2) to log operations in which data in Transfer files are imported to a Working table. Use the radio buttons at the bottom of the Tracking tabbed page to control whether you are viewing records associated with Working table operations, Import file operations, or both.

2.6.3.2 Defining Data Quality Codes (QCodes)

Quality codes (QCodes) are useful to describe the quality of a batch of data. QCodes are entered into the Tracking table when a Working table is created. All QCodes are a single character defined by the Supervisor in the QCODES table which consists of three fields:

	QCODE
	Quality code, linked to TRACKING table

	QCODE_NAME
	Descriptive name for quality code

	DESCRIPTION
	Additional descriptive information


WRDB implicitly assumes that all data in a given Working table have the same data quality. If multiple data sets are incorporated into a given Working table having varying data quality, we recommend that you assign a QCode such as “MIXED”.

2.6.4 Where Do We Go From Here?

Support tables are linked to Data tables to fully describe each data record. Although it is important to get Support tables set up correctly, that will most likely be done for you by the Supervisor. The next section discusses how to enter water resources data into the database. It is this information that is of primary importance to WRDB.

2.7 Data Entry

2.7.1 Overview of Steps to Create, Add, Validate, and Transfer Data

More than one database table will be used for a given “Project”.  When a batch of data is first entered into the computer, data are placed into a named Working table. Technicians are free to review, manipulate, edit, and delete records in the Working table.  Each record must be validated, which indicates that it has been checked for accurate typing; and, a responsible person must review equipment calibration records and data collection techniques, and perhaps examine the data for reasonableness. Only when a Working table is complete and every record is validated may the Supervisor choose to transfer the data into a Master table.

The Supervisor can create one or more Master tables to hold Project water resources data. As a Supervisor you will use your discretion to determine which data should be transferred to a given Master table, and what requirements must be met for working data to earn membership in your permanent Project records.  For example, you may wish to exclude historic water quality data collected from 1960 to 1980 because you consider it to be of marginal utility having been collected prior to creation of 80 percent of the point source discharges in the region. Conversely, although you consider the data to be marginal, you may wish to transfer the data to a separate historic Master table that may be referred to only occasionally.

As the Supervisor you may decide to subdivide your permanent Project records in alternative ways.  For example, for speed of operation you may wish to exclude the bulky “time series” data (perhaps collected every 15 minutes by an automatic monitor) from your primary Master table and place it into a Master table reserved for that type of data. Or, you may wish to subdivide data into multiple Master tables by date on which they were collected (for example, have a 1993 table, a 1994 table, etc.). When making these decisions, keep in mind that WRDB can generate reports and graphs on only one Master (or Working) table at a time (except when you “Add Results to Previous Query”–see Section 2.8.1.4).

2.7.2 Creating a Working Table

2.7.2.1 Specifying Tracking Information

To create a new Working table, select File | Create Working Table. Before the new Working table can be created, you must specify certain information about the “batch” of data to be contained in the table. The batch is then tracked from creation through validation and transfer to a Master table. Do this by filling out the Tracking form:
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Enter information for all fields of the TRACKING table (which were described in Section 2.6.3.1).  The creation date and time default to the current computer system date and time. You can click on Borrow from Previous to copy selected Tracking information from the previously created Working table. When you complete the Tracking form and click OK, an empty data browser for the new Working table is displayed.

2.7.2.2 What are Browsers and How Are They Used?

The data browser is used to indicate which Data tables are currently open and display data in a simple spreadsheet type format. You cannot edit data using the browser (unless you enable Supervisor mode). A browser looks like this:
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You can move the browser window by clicking and holding on the browser’s title bar; you can resize the browser by clicking and dragging the borders of the window. 

The title bar indicates the name of the table being shown, the table type (Master, Working, or Alternate), and the date last modified. Each field is shown as a column heading, and each record is shown below in rows. You can use the vertical scroll bar to the right to move through the table, or use the buttons at the bottom to move to the first or last button, or scroll by one or more records. Click on the Find button to bring up the Paradox “Locate Value” dialog box:
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The field (column) that is highlighted in the browser determines the default field name at the bottom of the above dialog box.

( Advanced

Paradox has an advanced feature called filtering. A filter is a set of conditions on one or more fields that must be satisfied for data to be displayed. You can set a filter in a browser by positioning the cursor over a field you wish to set a filter criterion on and pressing the right mouse button. A popup menu will show the word Filter... Left click on this to view the following dialog box:
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In this example, the PCode field was right-clicked and the words “DO OR TEMP” were typed. After you click OK, the browser will show only records in which the PCode is DO or TEMP (records are not deleted, they are just not displayed). You can apply filters to other fields as well; they are cumulative. To clear a filter, just clear the entry in the Field Filter dialog box.

You must be familiar with Paradox QBE strings to use filtering effectively. Refer to on-line help. Also, be aware that your response time may increase dramatically for large tables because the filtering operation may be time consuming. Filtering is only useful when interactively set at the browser, and only affect which data are displayed in the browser. Use WRDB’s data retrieval options to select data you want to output using easy to use screens (see Section 2.8).

The browser has additional helpful features accessible through the Options button. Selecting it gives the following choices:

· Filter–this is a more powerful way to specify display filters than that described above. You are shown a dialog box as follows:
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Enter the filter criteria for each field and click OK. This causes only those records that meet the criteria to be displayed. As noted above, you must be familiar with QBE strings to use all the power of  this feature (see the on-line help topic “Query by Example” for more information). Filtering information is not persistent. That is, closing the browser removes all filter criteria.

· Sort–this option provides you a simple way to organize your data in the browser using the following form:
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To select which fields you want to sort on, click on the buttons on the left in the desired order. The example above shows that data in the browser will be sorted first by PCode then by Result. Sorting can be quite time-consuming, especially for large data tables.

Note that sorting is persistent. When you first create a table records are added to the end of the table in the order they were entered and are thus unsorted. Once you sort a browser, you will not be able to return to the original “unsorted” order.

· Edit Data Toggle–if you have Supervisor status you can place the table in “edit” mode, allowing you to interactively change data. See Section 2.7.4.1.4 for more information.

· Insert Record–this inserts a blank record before the currently highlighted record.

· Append Record–this appends a blank record at the end of the table.

· Delete Record–this deletes the currently highlighted record.

· Find–duplicates functionality of the Find button.

· Find Next–duplicates functionality of the Find Next button.

· Replace–this provides a simple way to replace data in any field. The dialog box looks like this:
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The field (column) that is highlighted in the browser determines the default field name in the above dialog box. Global replacements can be very time-consuming. Please be very careful when using this feature because you cannot “undo” changes to your tables. A much faster and more powerful alternative exists with Change Selected Records in the File Management menu (see Section 0).

2.7.3 Opening an Existing Working Table

If you or someone else already created a Working table, you can open it by selecting File | Open  Working Table. The Working Table Directory is examined and the following dialog box is presented which displays a list of available Working tables and their attributes:
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Double click on the desired table to open its browser (or select the table and click OK).

If you attempt to open a table created using an earlier version of WRDB, you will be shown the following message (unless Expert mode is set–see Section 2.4.2.3.1):
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If you select Yes, WRDB will update the table to make it conform to the current version of WRDB. The old table will be renamed and saved as upgrade.db (to be overwritten each time you upgrade a table). If Expert mode is set, these table upgrades occur automatically behind the scenes. Also see Section 2.9.3.12 for information on updating the structures of Support tables.

2.7.4 Adding Data to a Working Table

Once a Working table browser is open on the screen and selected, it is possible to add additional data to the table using several methods. You can type data directly from the keyboard using one of four methods, or import data from transfer files, import data from database tables, or append data from other WRDB Alternate tables.

2.7.4.1 Typing It In

2.7.4.1.1 Single Parameter Entry

You can enter data from the keyboard one record at a time by selecting Edit | Single Parameter Entry. The following form appears:
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This form is very easy to use. Select the station, PCode, and CCode from drop-down list boxes. Enter all other fields using the formats indicated. You cannot make an entry for Validated when entering data into a Working table (new data are always unvalidated by the system). When all fields are entered, click on Add (Alt-A) to send the information to the Working table and display a new blank record.

To speed data entry, you can click one or more of the boxes below the word “Borrow” to borrow entries from previous records. For example, if several records have the same Station ID and Date/Time (perhaps for multiple parameters at the same location and time), check these two fields and each time you add a new record, the value from the previous record will be placed in the appropriate fields as default values.

You can also use this form to edit records you already entered. Use the scroll buttons to move around the table or use Find and Find Next. Press Delete Record to permanently delete the currently displayed record. See the on-line help manual for information of using the keyboard to quickly move around in a table.

2.7.4.1.2 Editing in a Grid

An alternative way to enter Working data one record at a time using a spreadsheet-style grid is accomplished by selecting Edit | Edit Data in Grid. When you do, all existing data is displayed in a grid form, and you can edit or add new items by typing or selecting from drop-down lists:
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When you check “All fields sticky on add” and Add a record, the new record will copy all fields from the last record in the table; this makes it easy to add repetitive information.

2.7.4.1.3 Multiple Parameter Entry

You can enter data several records at a time by selecting Edit | Multi-Parameter Entry. You can select one of several multi-parameter entry forms that you previously designed; previously created forms are listed by name.  Use the Add... and Delete... menu items to maintain the list.

The multi-parameter entry form is useful for entering tabular information in which several parameters have been measured at a given station at a given date and time.  The following illustrates the use of the form:
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Create or edit a Multi-parameter template as follows:

· Select the Station ID from the drop-down list. 

· Indicate the time system in effect when observations were made by selecting Standard or Daylight Time. If Standard Time, no adjustments are made. If Daylight Time, one hour is subtracted from each date/time value to convert to standard time. 

· Select the desired PCodes and CCodes for each column using the drop-down list boxes. 

· After selecting all column headings you want to use, you can speed data entry by clicking the Remove Unused Columns button. All unused columns to the right are permanently deleted from the form.

· Select from the list the standard date/time increment you want applied to each new record added. These include entries such as No Auto Increment (the default), and time steps of 15 minutes through 1 month. Auto increment amounts are added to the date/time of the previous row to automatically compute a new default date/time for a new row.

· Type entries in the spreadsheet type cells. Use the mouse, cursor keys, or tab key to move from cell to cell. If there is no entry for a column and time, you can leave it blank or enter NA (or na, N/A, etc.) to have that observation ignored. To indicate non-detect values, enter ND or <.

· Click Insert Row to insert a new row before the current cursor position.

· Click Delete Row to delete the entire row on which the cursor is positioned (after you confirm, of course).

· Click Clear to erase the entire table (again, after you confirm).

· Click Print to generate a simple report echoing data entry to this point.

· Click Process to send all data to dbconv which does extensive error checking (see Section 2.7.4.2). If any errors are detected, you are returned to the form with all input data intact. Otherwise you have the option of saving any changes to the form layout before exiting. 

The above discussion centers on how to use an existing multiple parameter entry form. To create a new form, select Edit | Multiple Parameter Entry | Add... You are presented with a blank multi-parameter entry form with 20 columns. PCodes and CCodes are initially undefined. You just need to select the PCode and CCode column headings by selecting from the drop-down lists for the number of columns you desire. You may immediately begin to enter data (see below) if you wish. 

When you Process the data or Cancel, you are given the option of saving the template using a name you type. Thereafter, the named template will appear on the menu under Edit | Multi-Parameter Entry.

Select Edit | Multiple Parameter Entry | Delete... to delete previously defined forms from the menu. You are presented of list of form names. Double-click the one you wish to delete and confirm your choice.

( Advanced

2.7.4.1.4 Editing using the Browser

If you have Supervisor clearance (that is, you entered the password under Tools | Preferences) you can edit data directly in the data browser. This should only be done by experienced users. You can use Paradox standard keys or click the browser Options button to perform editing operations (see Section 2.7.2.2). The steps follow:

1. Enter Paradox “Edit” mode by selecting Options | Edit Data Toggle or pressing F9.

2. Use the mouse, cursor, or TAB keys to select the desired record and field.

3. Type new values to overwrite existing data in the fields.

4. Edit existing data by pressing F2.

5. Select Options | Delete Record or press Cntl-Delete to permanently delete the selected record.

6. Select Options | Insert Record or press Insert to insert a new blank record.

7. Select Options | Edit Data Toggle or Press F9 to leave “Edit” mode.

See “Keyboard Shortcuts” in the on-line help manual for more information.

Note: you must be very careful when entering information directly into the Working table in this manner. No checks are performed for correct typing of Station IDs, PCodes, CCodes, etc. If you are not careful, invalid entries could cause the relational linkage between the Working and Support tables to disconnect, making it more difficult to use your data.

2.7.4.2 Adding Raw Data from an Existing Text File

Water resources data are frequently available from various sources in electronic form. For example, the USGS may provide discharge records on diskette or your organization may operate datasondes that record information in digital format, or water resources simulations may generate data time series that you wish to save. A powerful data import feature has been added to WRDB to facilitate use of these types of electronic data. The WRDB can import electronic data from text files in five formats:

· Tabular format–this is a general-purpose format for importing multi-parameter data as space, tab, and/or comma delimited text in a user-defined table.  It is the most useful of the four formats.

· Hour-day format–this is a special-purpose format for importing hourly data, for one parameter for one month, where the hours are in rows and days of the month are in columns.

· Date-hour format– this is a special-purpose format for importing hourly data, for one parameter for an arbitrary amount of time, where the dates are in rows and hours of the day are in columns.

· Day-month format–this is a special-purpose format for importing daily data, for one parameter for one year, where the days are in rows and months of the year are in columns.

· Columnar format–this allows you to easily import data in a table format where each column is a field and each row is a record.

A Visual Basic program within WRDB, called dbconv, interfaces with Paradox and converts data in one of the input formats listed above into a Paradox-compatible format. Data conversions are performed behind the scenes and are transparent to the user. The user must carefully prepare the import file “outside” of WRDB (called a “transfer” file) so dbconv can properly interpret the data for WRDB import.  Please see Appendix C for a complete description of how transfer files must be formatted.

2.7.4.2.1 Selecting the file to import

After you create or open a Working table and it’s browser is highlighted, you can select Edit | Import Text File. You are then prompted to specify the name of the text file to be imported with a dialog box such as this:
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2.7.4.2.2 Previewing the transfer file

dbconv will then be run, presenting a form that looks like this:
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This form allows you to preview your transfer file and confirm the import format you wish to use. As explained in Appendix C, transfer file types can be automatically recognized using a keyword on the first line (TABULAR, HOURDAY, DATEHOUR, DAYMONTH, or COLUMNAR).

As discussed in Appendix C, dbconv normally allows tabs, commas, and spaces to separate items (fields) in a transfer file. If you wish to import information containing these characters (for example, station names containing spaces and commas), the entire field must be enclosed in quotes to prevent the individual words from being considered as separate fields or you must disable that particular delimiter. Some programs that write CSV (comma separated value) files, such as Microsoft Excel, will only place quotes around a field if a comma is found within it. This can make it impossible to import some files with multi-word field entries. In this case you would uncheck the Space delimiter checkbox in the form above.

2.7.4.2.2.1 Transfer file contains keyword

If your transfer file already contains a keyword, you do not need to select anything in the “Select Import File Keyword or Header” box. You may move to the “Partial Contents of...” preview grid and use it like a spreadsheet program, scrolling to various parts of the file (only the first 40 lines are accessible), making sure everything is correct. If you want to make changes, you can just type into the correct cell. To help you insert valid entries, move to the desired cell and click the Station ID, PCode, or CCode button to see a dialog box like this:
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This example contains a list of Station IDs (and names) contained in the current Project’s Station table. Find the Station ID you want and double-click to select it and insert it into the current cell. 

You can also click and drag in the row number column and then right click to select from the following options: Insert Rows, Delete Rows, and Comment Rows. For example, if you select rows 4 through 6 and click Insert Rows, three blank rows will be inserted before row 4.

If you do make any changes, after you select Continue on the import file dialog you will be asked if you want to overwrite the import file with your changes. If you select “Yes”, the lines shown in the preview grid will replace those in your original file, which will be backed up first. If you select “No” your changes will be saved to a temporary file which will then be imported.

2.7.4.2.2.2 Transfer file does not contain keyword

Numerous transfer files were created in 1996 and 1997 for the Chattahoochee River Modeling Project using a previous format that did not include a keyword that allowed automatic recognition of the type of file. If one of these files is selected, click the Add Keyword radio button and then select one of the desired keywords from the drop-down list. The correct keyword will be inserted in the first cell and processing can continue. As mentioned above, you will be given the opportunity to overwrite your input file with the keyword inserted if you desire.

2.7.4.2.2.3 Transfer file contains no header block

As discussed in Appendix C, the header block contains information about the data contained in the data block. In some cases the user may wish to create transfer files containing only a data block and use dbconv to insert a pre-defined header block interactively. This is done by clicking the Add Pre-defined Header radio button and then selecting one of the desired header files from the drop-down list. Header files are just ASCII text files with the extension .HDR stored in the WRDB program directory. When you select a pre-defined header file, it is inserted before the lines in the transfer file. You can then modify the header block and data block and optionally save your changes back to your original transfer file. Changes are not saved back to the header file.

2.7.4.2.3 Importing the data

After you have made changes or confirmed the correctness of your transfer file, the import operation begins. The following screen is presented:
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Processing messages are shown in the text window and conversion progress is shown in the progress bar below. At any time, you can press Cancel to abort the conversion process. If an error occurs, you will have the option of viewing the first 20 lines of the input file. If no errors occurred, you can select Continue and dbconv will return to WRDB. After you confirm the operation, WRDB will append the records to the currently selected Working table. dbconv is also helpful because it warns you if any data are outside the minimum and maximum limits specified in the PCODES table. If you wish to print the contents of the text box in dbconv, you can select the Print button.

Sometimes dbconv may detect invalid Station IDs in the transfer file (that is, Station IDs were found in the transfer file that were not in the Stations Support table). When done, dbconv will optionally create new entries in the Stations table with these IDs. You can later edit the Stations table and add station names and other characteristics.

After dbconv completes its processing, you have the ability to enter information into the Tracking table using the following form:
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The ability to log import operations can significantly improve your ability to track activities on large projects in which hundreds of individual import operations may be required. The WRDB Import File Log may remove the need to keep paper log forms to track your data. See Section 2.6.3.1 for information on reviewing and printing the Import File Log.

2.7.4.3 Adding Raw Data from an Existing Data File

In many cases it is more convenient to create transfer files using a spreadsheet (or other) program than a text editor. WRDB is able to interpret the contents of non-ASCII files and convert them to text so dbconv can process the data. The will allow you to avoid exporting the data to ASCII format from the application. 

To import non-text files, select Edit | Import Other File. First you select one of the following file types from the dialog box:

· Paradox

· dBase

· Quattro Pro

· Lotus

· Excel

· Comma-separated values
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It is most convenient to save files created with these applications under their standard file extension for several reasons: you can more easily remember the application used to create the file, you can double-click on the file in Windows Explorer and automatically open the application and file, you can select the file type in the WRDB import dialog and view only those files in the import directory that match the type, and WRDB will be able to automatically recognize how to perform the file conversion. Despite all these reasons, it may be desirable to use your own extension to help organize your files. If you do, go to the Files of Type drop-down and select “Files (*.*)”, select the desired file (e.g., CR015MAY.T95) then respond to the prompts asking you to select the application used to create the selected file and (if the file is a spreadsheet) the source range:
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After you do so, information from the file is converted behind the scenes and a temporary text file is created that dbconv can interpret. You can preview the transfer file (Section 2.7.4.2.2) and continue with processing as discussed above.

Experience has shown that the most difficult conversion is for date and time values. In some cases, times are imported as decimal days (e.g., 12:00 noon is 0.5). dbconv is able to interpret these times, however you may need to experiment to find the most compatible format for your transfer files.

2.7.4.4 Importing from a Data Table

While dbconv is very powerful, it can only read ASCII text files and it can be rather slow to process the data due to the many error checks performed. A procedure for directly importing data to a Working table can be accessed by selecting Edit | Import Data Table. You are then  asked to select an MS SQL Server, Oracle, Paradox, dBase (FoxPro), Quattro, Lotus, Excel, or Text file using a standard file browser. If the table is from a database (MS SQL, Oracle, Paradox, or dBase), you are immediately presented with this form:
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The purpose of this form is to “map” fields in the WRDB data table structure to fields in the database to be imported. This is particularly useful when importing from tables created on a SQL server. The figure above shows how easy it would be to import a WRDB file from a SQL server (of course, it wouldn’t really need to be imported because it is already in the correct format). The import field names are automatically filled with corresponding import file field names where they match. The form shows you the database table structures (so you can evaluate the files’ compatibility) and sample values from the first record of the import table.

The next figure shows the form when you try to import a more foreign data structure (in this case, a DBF file). By examining import table field names, types, sizes, and sample values, you map import fields to WRDB fields. You can avoid typing field names by left clicking on the items in the “Import Field Name” column and selecting from the list. If you select “None” (or leave it set to “Click to select…”), that field is left blank for the imported records. If you select one of the import table fields, WRDB will attempt to perform a conversion if possible. For example, WRDB can convert dBase Character fields to Paradox Alpha fields as long as the import field is not larger than the WRDB field. Finally, you can enter a constant value surrounded by single tick marks (‘H’ for CCode).
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You can also import non-database files (such as text and spreadsheet files). If you select a spreadsheet file, you can indicate if the first row of the file contains field names. If you select a text file, you are shown the following dialog:
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After you map the field names, the as much of the data is imported as possible and the results are summarized as shown; if some records could not be added, they can be displayed (the reason for failure will usually be obvious):
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This is really the best way to import data from non-WRDB database files and to re-import WRDB data that was exported to a spreadsheet or file.

2.7.4.5 Appending Data from an Alternate Table

WRDB can easily add data from other WRDB data tables to the selected Working table; this is called “appending an Alternate table”. Select this option from the Edit menu and then use the file open dialog to select the directory and file you want to append to the currently selected Working table. This table should of course be a Paradox .DB file (or SQL table) and must have been created using WRDB. Furthermore, it should be from a “compatible” project, that is, common Stations, PCodes, and CCodes are used. Information is added to the end of the file, and it is possible to append duplicate records if care is not taken (of course you can later delete any duplicate records--see Section 2.9.3.5). See Section 2.9.1 for more information on Alternate tables.

2.7.4.6 Calculating New Data

You can calculate new data based on other previously selected data and add it to the currently selected Working table by selecting Edit | Calculate | New Data. You are first reminded what data have been previously selected like this:
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Note that you can calculate using data from the current browser or from a previously selected browser. Next the following screen appears:
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All selected records having the “PCode for Existing Records” that you identify will have the equation that is specified applied to compute new values. These new values will that the PCode and CCode for “New Records” assigned, and the Station ID, Date-time, LEW, and Depth fields will all take the values from the original data. Any valid numerical computation involving the addition, subtraction, multiplication and/or division (using the +, -, *, and / operators) is allowed; the # symbol must be used as a placeholder for the original numeric result.

In the example above, for all records having a PCode of “DO”, the Result field will be multiplied by 4.567 and added to 0.123. A new record will be added with this new computed result, the PCode will be set to “DODA”, the CCode will be set to “3”, and all other fields will assume the corresponding values from the original “DO” record.

2.7.4.7 Performing DO Saturation Calculations

WRDB can add computed values of DO saturation, DO deficit, and percent saturation to a Working table. DO saturation, expressed in mg/L, depends on water temperature and salinity. WRDB uses the 1985 APHA formula assuming fresh water and mean sea level. The formula is:

TK = Temp + 273.15

DOSat = EXP(-139.34411 + 1.575701x105/TK - 6.642308x107/TK2 + 1.243800x1010/TK3 - 8.621949x1011/TK4
DO deficit is simply the difference between the observed DO and computed DO saturation concentration. Percent saturation is the ratio of observed DO to DO saturation value, expressed as a percent.

To compute these values, you must first compile a set of simultaneous observations of DO (mg/L) and water temperature (ºC) using one of the methods described in Section 2.8. You may compile the data from several sources and place them in a Working table using the Save to Alternate Table function described in Section 2.9.1. PCodes in that table other than DO and temperature will be ignored. Prior to computing the values, open the Working table where the input data have been compiled and computed values will be placed. Select Edit | Calculate | DO Saturation to start the step-by-step process of performing the calculations:
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Use this screen to specify the PCodes that correspond to the input data (DO and temperature) and the PCodes for values to be computed. The drop-down lists contain all current valid PCodes in your Project’s PCode Support table. If you don’t already have PCodes defined for the calculated parameters, click Cancel and add them to the Support table. You may choose “None” to suppress calculation of one or more parameters. Finally, select the desired CCode to be assigned to each computed value from the list taken from your CCode Support table. Click Go To Step 2 to continue and see the next screen:
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This screen shows you a list of simultaneous DO and temperature values found in the Working table that will be processed. Click Go To Step 3 to see:
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This is a preview of the DO saturation parameters just computed. After you have reviewed the computed results, click Finish to see the final confirmation screen:

[image: image57.png]Calculate DO Saturation

2

You are about o append 13470 computed valued o you fle. Thess were calulted based upon the input PCodes you selected for DO
(D) and Temperaiure (TEMP). The caleulated values wil use ane of mare of the fallowing PCodes:

DO Saturation: DOSAT

Petcent Saturation: DOPCTSAT
DO Defist DODEF

Note that all exsting recards having these PCodes wil be DELETED before the newly calculated anes ae added.

Allnew values wil use the CCads you speifed (7.

Because you il wil be pemanenty modied, it may be dificut o unda tis operation. Are you sure you want to continue?

Y] e





To avoid duplicating data, all data in the selected Working table having the specified DO saturation PCodes will be deleted before the newly computed values are added.

2.7.4.8 Calculating Dissolved Metals Concentrations

Some toxic priority pollutants that are metals are rather difficult to evaluate for three reasons:

· criteria are for dissolved metals concentrations and laboratory results are for total recoverable metals; dissolved metals concentrations must be computed using empirical formulas that include concurrent suspended solids concentrations for the sample

· Georgia enforces both Acute and Chronic criteria which are based on the 1-day, 10-year minimum flow and the 7-day, 10-year minimum flow, respectively

· the acute and chronic criteria are dependent on concurrent in-stream hardness

The eleven metals associated with this include arsenic, cadmium, chromium III, chromium VI, copper, lead, mercury, nickel, selenium, silver, and zinc.

These difficulties were tackled by designing a WRDB “Dissolved Metals Calculator”. This calculator computes dissolved metals and water quality criteria given laboratory test results for concurrent total recoverable metals, hardness, and total suspended solids. The computed dissolved metals and criteria limit concentrations are added to the Working table and used when performing the evaluation.

To use the Dissolved Metals Calculator, first select all desired total recoverable metals and concurrent hardness and total suspended solids concentrations by selecting from one or more Working, Master, or Alternate tables. Then create or open a Working table to which you wish to add the computed values. Select Edit | Calculate | Dissolved Metals; the following dialog is shown:
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This allows you to configure the calculation routine by entering the PCodes associated with the total recoverable metals concentration (Metals), the dissolved fractions and chronic limits about to be computed, and the hardness and suspended solids concentrations. If hardness values are not available, you can estimate hardness using measured calcium and magnesium concentrations according to the formula Hardness = 2.497 ( Ca + 4.188 ( Mg found in Standard Methods 2340B.

The table contains coefficients to compute the dissolved fraction taken from “Guidance Document of Dynamic Modeling and Translators August 1993” found in Appendix J of EPA’s Water Quality Standards Handbook, Second Edition, EPA-823-B-94-005a. These coefficients have column headings Stream K, Stream a, Lake K, Lake a, Saltwater K, and Saltwater a. The equation to compute the dissolved fraction is:

Dissolved = Metal ( (1 / [1 + K ( TSSa ( TSS ( 10-6])

where: 
Dissolved 
=
dissolved metal concentration to be computed ((g/L)

Metal
=
total recoverable metal concentration ((g/L)

K
=
linear partition coefficient (l/kg)

TSS
=
total suspended solids concentration (mg/L)

a
=
metal-specific constant

The table on the form also contains coefficients to compute chronic water quality limits according to 40 CFR 131.36. These have column headings of Limit A, Limit B, Limit C, Limit D, and Saltwater Limit:

Chronic Limit = [A – ln(Hardness) ( B] ( exp[C ( ln(Hardness) + D]

where: 
Chronic Limit 
=
chronic criteria limit to be computed ((g/L)

Hardness
=
total hardness (as CaCO3) (mg/L)
  


(must range from 25 mg/L to 400 mg/L)

A, B, C, D
=
metal-specific constants

The above equation is used for all freshwater limits; saltwater limits are taken from the value entered for that column. In a few cases, freshwater limits also have set values that don’t depend on hardness. For example, the chronic freshwater limit for Mercury is 0.012 (g/L and is independent of hardness. In this case, enter 0.012 for Limit A and 0.00 for Limit B, Limit C, and Limit D.

In most cases you should not have to change any of the coefficients in the dialog box. Which coefficients are used depends on your selection of Streams, Lakes, or Saltwater Bodies. You may need to compute dissolved metal multiple times, once for each type of station selected. For example, first select metals, hardness, and suspended solids from freshwater stations and compute dissolved and limit concentrations, then select lake stations and compute additional values using the Lake option, etc.

After you modify or confirm the entries on the dialog entitled Calculate Metal – Step 1: Specify Parameters, click Go To Step 2, and see the following:
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This dialog show a “cross-tabulation” of all selected values. That is, concurrent observations of total recoverable metals, hardness, and suspended solids are displayed. Missing observations will be assigned values of 25 mg/L for hardness and 10 mg/L for suspended solids in subsequent computations. After you confirm the intermediate results, click Go To Step 3 to see the calculated results:
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Scrolling to the right shows the calculated dissolved and chronic limit concentrations. If you click Finish, the following confirming dialog appears and the results are appended to your currently selected Working table:
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2.7.5 Validating Data in the Working Table

( Supervisor

WRDB has powerful organizational capabilities that encourage you to perform proper QA/QC on your data. As discussed in Section 2.3.1.1, you must validate each and every record in a Working table before it is a candidate for elevation to Master table status. Data validation would typically be done by experienced water resources or environmental managers and consist of a review of data for reasonableness and consistency. WRDB keeps track of those who enter, validate, and transfer data to and from each Working table (see Section 2.7.2.1). To validate one or more records, open an existing Working table, select it’s browser, and select the Validate menu.

2.7.5.1 Single Parameter Validation

Before validating individual records, you are prompted to enter batch tracking information using the tracking form (Section 2.7.2.1); fill in the Validation date and time and initials. After selecting “OK”, the Single Parameter Data Entry form is displayed (see Section 2.7.4.1.1). The Validated field is initially highlighted and there is a “Validate” button shown at the bottom. The Working table is positioned at the first unvalidated record. If there are no unvalidated records in the table, you will be told, but you still are able to unvalidate and/or edit records using the form.

The Validate button acts as a toggle, changing the Validated field from Y to N and back again. After you validate an individual record, WRDB automatically searches for the next unvalidated record and displays it. If it is correct you can validate it and go on, stepping through each unvalidated record. If you come across a record that is suspicious and you want to skip it (leaving it unvalidated), just click the “next” scroll button. 

You can edit entries in the Working table using this form by clicking on (or tabbing) to other fields in the record.

2.7.5.2 Batch Validation

It is frequently desirable to validate entire Working tables without laboriously validating individual records. For example, data may have been entered into a spreadsheet and manually validated. If you have Supervisor status, you may choose to instantaneously mark each record in the selected Working table as validated. As with Single Parameter Validation, you must fill in the Tracking form first.

2.7.6 Transferring Working Data to a Master Table

( Supervisor

If all records are marked as validated, you may transfer them to the currently selected Master table. You must have Supervisor status to do so. If Supervisor mode is enabled, you can select Validate | Transfer to Master Table. You must first enter batch tracking information using the tracking form (see Section 2.7.2.1) and fill in the Transferred date and time and initials. The number of records to be transferred and the Working and Master table names are shown–please confirm that the data are being transferred to the correct Master table. If not, cancel the transfer and change the Master table using Tools | Preferences. 

It would be undesirable to transfer duplicate data to the Master table. WRDB tries to prevent this by examining the Master table and looking for records with the same Tracking (or Batch) ID as the currently selected Working table. If some are found, the following message is presented:
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If you accidentally transfer records from a Working table to the Master Table more than once, you can either delete the entire batch (File | File Management | Master | Delete Selected Batch) and retransfer the data, or run a utility that deletes duplicate records (File | File Management | Master | Delete Duplicate Records).

Transferring records merely copies the data from the Working table to the Master table. After doing so, you may choose to free disk space by archiving the Working table (see Section 2.9.3.1). You can also transfer data from a Working to a Master table by selecting File | File Management | Working | Transfer to Master Table.

2.8 Data Retrieval

2.8.1 Selecting the Data You Want to Use

2.8.1.1 Overview

You always output data using a three-step process.

1. Using the File menu, open the Working, Master, or Alternate table containing the data you want to output. If the desired table’s browser is already open, just select it so that the title bar is highlighted. (You do not use the Output menu to view or print data contained in Support tables. Instead, select File | Open Support Tables or File | File Management | Support | Export to File.)

2. Select which records you want to output. Because files can get very large, it is much faster to specify the subset of records you are interested in before viewing the data. The records you select are stored in a temporary file on your hard disk and are thereafter immediately available for multiple operations (e.g., multiple reports, graphs, export, etc.). Select data using simple Select by Batch ID or Select Data Ranges forms, or the more powerful Advanced Query, QBE Query, or SQL Query forms. Or, Use All Data. All of these are found on the Select menu.

3. View the selected records in a browser on the screen that also shows you the current selection criteria for the dataset (see Section 2.8.2).

4. View or print the selected data as a report or graph, or export the data in a variety of formats. Prior to performing the requested action, WRDB reminds you what criteria were most recently used to select the data (unless Expert mode is set–see Section 2.4.2.3.1):
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If you have changed tables (or updated the selected table) since the last time you selected records for output, your selection is assumed to be possibly invalid and you are prompted to reselect the data (or you can immediately select all data from the currently selected table):
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2.8.1.2 Using All the Data

This menu option copies all records in the currently selected table to the temporary file. Following operations will therefore access all records in the table.

2.8.1.3 Selecting by Batch ID

You will frequently want to display data in a Master table by selecting records having a specified Batch ID. All records from a given Working table have the same Batch ID. You can select all the records in a given batch using the following form:
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This menu item is only available if you have selected the Master table browser.

2.8.1.4 Specifying Data Ranges

A simplified data selection form is available when you want to select data from a single station having a single PCode. The following image illustrates a typical use of the Select Data Ranges form:
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In this example, the user wanted to select all Fecal Coliform data in the currently selected table which were collected at station CR0220 between (and including) 5/1/95 and 5/22/95; all CCodes should be included. Click on the All or Select All buttons to clear the criteria, and thus include more data. Click on Execute to run the Query and display how many records were selected for the conditions you entered. 

It can sometimes be difficult to select the desired Station or PCode when first using this form because all Stations and PCodes found in their respective Support tables are listed. In fact, the currently selected table may only include a few unique stations and PCodes. To display only those that are available in the current table, click the Refresh Lists button. This action runs a query to refreshes the list boxes with only those Stations, PCodes and CCodes found in the current browser. This query may be time-consuming for large tables, so you may not wish to use this option every time you use this form.

See Section 2.8.1.7 for a description of the “Add Results to Previous Query” checkbox which allows you to make multiple queries, perhaps on different stations or PCodes or discontinuous time ranges. When you are satisfied with your selection conditions and ready to output data, click Close.

2.8.1.5 Performing an Advanced Query

WRDB allows you to perform advanced queries using a form that allows you to select multiple stations, date ranges, CCodes, and PCode/Result value combinations. The Advanced Query form looks like this:
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In this example, the user has requested all data from 1994 having a Station ID of “TR0170”, in which dissolved oxygen readings were less than 7.0 mg/L or in which water temperature readings were greater than 24(C. The Assist buttons call up screens that let to interactively select or enter criteria for the query. For example, to get assistance in entering Station ID criteria, click the Assist button to get this screen:
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Select one or more desired stations by double-clicking items on the list of the left which moves them to the list on the right. You can click Refresh List to have WRDB perform a query and show only those unique stations present in the currently selected browser. After you identify all desired station IDs and click Ok, WRDB places a SQL query string on the Advanced Query form in the form “Station_ID In (‘item1’,’item2’,…)”. For advanced users, any valid SQL query string is allowed in this field (such as “Station_ID Like ‘CR*’”); see Section 2.8.1.6 for more information on forming SQL strings. The assistance forms for CCodes and PCodes are very similar to the Station ID assistance form. 

For both the Station and PCode forms, you also have the option of checking the Select from groups box in which case the list will contain a list of the available group names.

The date-time and result assistance forms look like this:
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See Section 2.8.1.7 for a description of the “Add Results to Previous Query” checkbox.

2.8.1.6 Performing a SQL Query

This query form offers the next step in complexity and power for extracting data from your WRDB data tables. SQL stands for “Structured Query Language” and is usually pronounced as “sequel”. It is a standard language for performing queries that works on multiple computers and database systems. The SQL query form was designed to give you full access to the power of SQL but still help you with SQL’s sometimes difficult language syntax. The SQL query form looks like this:
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In this example, the user is requesting all data from the selected browser that meet the following criteria: the Station ID is “WI0050” and PCode begins with  “FLOW” or data is from a station monitored by the USGS.

Use the SQL Query form by filling in the appropriate fields from left to right and top to bottom. Do this by selecting from the drop-down lists or typing the desired values. As you do so, the SQL statement is interactively built for you in the lower part of the form. The Table Name column is used to specify which table the current line’s criteria refer to. These tables include:

· Selected Browser

· Stations

· Parameter Codes

· Compositing Codes

· Station Groups

· PCode Groups

· Tracking Info

After you select one of these, the next column (Field Name) list box automatically fills with that table’s field names (see Appendix B for table names and field names). After selecting one of these, you must apply a comparison operator. The available comparison operators depend on the field type. Functions and operators and shown below:

	
	Field Type

	
	String
	Numeric
	Date-Time
	Logical

	Operators:
	=

Like

<>

>

>=

<

<= 

Between

Is Null

Is NotNull
	=

<>

Between

>

>=

<

<=
	=

<>

Between

>

>=

<

<=
	=

<>


The “Like” operator may be very useful for advanced queries because it allows you to use wildcard characters to match strings. Allowable wildcard characters are:

	Match..
	DOS-style
	QBE-style
	SQL-style

	..any single character
	?
	@
	_

	..all remaining characters
	*
	..
	%


Wildcard characters you enter are always converted to SQL-style when WRDB forms the SQL statement. For example, to match all Station IDs for which the third character of the ID is an “X”, use the “Like” operator and type the Criteria as “??X*”.

The “Next…” column is used to tie multiple criteria lines together. You can select from “And”, “Or”, “And Not”, and “Or Not”. In SQL all “and” operations are carried out before all “or” operations. For example, four conditions linked as “A and B or C and D” are treated like “(A and B) or (C and D). If you desire some other order of logical operations, you need to manually add parenthesis in the SQL statement after all criteria have been specified above (for example “A and (B or C) and D”).

If you check the box titled “Automatically Fill Criteria List with Available Values in Specified Field Name”, each time you change the field name, WRDB runs a query to determine the unique values for that field in the selected table. For example, if you select the field “Station_Name” for the Stations Support table, WRDB fills the Criteria drop-down list with unique station names found in that table. Take care when you select this checkbox; the queries can take a long time for large tables.

See Section 2.8.1.7 for a description of the “Add Results to Previous Query” checkbox.

While this discussion of  SQL operators may seem complex as you read it, it is fairly intuitive to use. As you select operators and criteria from the drop-down lists, you will see the SQL statement instantly modified. Not only can you perform complex queries very rapidly with the “point-and-shoot” interface, you’ll be learning the SQL language. At some point you may wish to just type your SQL query and bypass the interactive interface entirely. Please note that all query results are forced to the temporary file called “:Priv:Tempdata.db” so some types of manual SQL queries will be inappropriate.

Please see Section 2.9.3.15 to learn about a very powerful component called the SQL Query Manager.

2.8.1.7 Performing a QBE Query

This dialog box is used to select data from the currently selected Working or Master table using fields in the data, Stations, Tracking, and/or Branches tables using the power of Paradox’s “query by example (QBE)”. Although QBE is very powerful, you must be careful when using it to assure you follow Paradox Query rules. Please see the online Help topic “Query by Example” to learn more about this powerful feature.

The following example shows that all records having DO values less than 5 mg/L collected at a specific station are to be selected.
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Pressing the Execute button causes the query to be run, and the number of records selected are then indicated. To clear all fields (and thus to select all records), press the Select All button. Once you’ve specified the appropriate criteria and executed the query, you can press the Close button to continue with the next operation.

It is possible to combine the results of multiple queries by checking the “Add Results to Previous Query” box. This causes all records that meet the current criteria to be added to records compiled from one or more previous queries. This allows you to perform “or” queries (for example Station ID = CR0020 and PCode = DO or Station ID = PS0020 and PCode = BOD5). You can combine results from queries on multiple tables, even from different projects. For example, you may want to compile DO data from the Chattahoochee River and Flint River projects. Of course, the projects should be compatible (using common Station IDs, PCodes, and CCodes) to allow understandable reports and graphs. The first time you do a query in which the “Add Results...” checkbox is not checked causes results from all previous queries to be replaced with the current query results.

Technical note:  you may not get the query results you expect if any of the linked tables become mismatched (that is, if there are Station IDs in your data table that can’t be found in the Stations Support table). If they do, edit the Support table to create or restore matching records.

2.8.2 Viewing and Printing Selected Data

You can display the currently selected data in a browser-type window on the screen that is constantly updated as you perform queries. Show the data by clicking Select | Display Selected Data. This causes the following form to appear: 
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This is similar in appearance and function to the data browser discussed in Section 2.7.2.2. The form displays the exact records that will be used for any subsequent output operations as well as the table they were queried from, when the query was performed, and what the query criteria were. You cannot edit data in this browser, but you can click the Options button to perform the following operations: Filter, Sort, Find, Find Next, and Copy to Clipboard. See Section 2.7.2.2 for more information on these functions.

You can also print a “raw dump” of the currently selected data by selecting File | Print Selected Data. This simple report mirrors the contents of the Selected Data Browser and will be sent to the default printer as specified under File | Printer Setup. The printout looks like this:

[image: image75.png]Test Project No. 1

Georgia Environmental Protection Division
Atlanta, Georgia

Selected Data

Page 1 Decerber 02, 1999
STATON | DATENME FODE__| LEw [DEPH |CLODE[RODDE| RESUT | V| TRACKID
CRO210 7728/% 1433 FLOWCFS W 77| v 9
CROZI0 7728/% 13:34] FLOWLCFS ] 77763 Y q
CROZI0 5/25/94 13.00| FLOWLCFS ] 105] v q
CROZI0 7728/% 1233 FLOWLCFS ] 3259] v q
CROZI0 1072/ 11.25] FLOWLCFS ] 83491 v q
CROZI0 5/28/9% 15.20] FLOWLFS ] 6403 v q
CROZI0 7728/% 11.45| FLOWLCFS ] 974.78] v q
CRO2I0 5/3/34 10:26[ FLOWCFS W 2257 ¥ E
CROZI0 7725/94 15.08| FLOWCFS W S77] v q
CROZI0 7728/% 11.00| FLOWCFS ] 10082 v q





2.8.3 Generating Tabular Reports

After you identify what data you want to work with using the Select menu, you may generate a report that can be viewed on the screen and/or printed. Do this by selecting Output | Reports. This menu contains two general options that apply to all reports, and a list of several predefined report formats divided into three groups.

Select Send to... to specify whether you want reports to be displayed on your screen, displayed as a print preview, or sent directly to the printer. If you select Screen, you will be shown a form containing the data that will appear in the report. You may print-preview or print it from this form. If you want to preview an image of the report first, select Print Preview. If you want the report to be sent directly to the printer without previewing it first, select Printer. 

Select Specify Report Headings to enter two report heading lines that appear only on printed report and Support tables as shown below:
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The available report formats are:

	Report

Name
	Station
	Station

Name
	PCode
	Param

Name
	Units
	#

Obs
	Mean, Min, Max
	First, Last

Date
	CCode
	CCode

Name
	Obser-

vation+

	Summarize By…

	Station & Parameter
	1
	*
	2
	*
	*
	*
	*
	*
	
	
	

	Parameter & Station
	2
	*
	1
	*
	*
	*
	*
	*
	
	
	

	CCode, PCode, Station
	3
	
	2
	
	
	*
	*
	*
	1
	*
	

	Station
	1
	*
	
	
	
	*
	
	*
	
	
	

	Parameter
	
	
	1
	*
	*
	*
	*
	*
	
	
	

	Sort By…

	Station
	1
	*
	2
	*
	*
	
	
	
	*
	
	*

	Parameter
	2
	*
	1
	
	*
	
	
	
	*
	
	*

	CCode
	3
	
	2
	*
	*
	
	
	
	1
	*
	*

	Date-Time
	1
	
	3
	
	
	
	
	
	
	
	2 (Date-Time),*

	Heading
	1
	
	3
	
	
	
	
	
	
	
	2 (Head-ing),*

	Screen By…

	Lab Test Limits
	1
	*
	2
	
	*
	
	
	
	
	
	2 (Date-Time),*

	Water Qual Crit
	1
	*
	2
	
	*
	
	
	
	
	
	2 (Date-Time),*


Numbers indicate sort order, asterisks are additional included fields.

+Date-Time, RCode, Result, Depth, LEW
2.8.3.1 Summarize by
These reports provide summaries of the selected data and generally include statistics such as mean, minimum and maximum values, and the period of record. For example:
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2.8.3.2 Sort by

These reports print each individual record (observation) for the selected dataset sorted by various fields:
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Two of these reports (Date-time and Heading) are “cross tabulations” (using Paradox lingo) in which data are placed in a grid such that all observations for a given date and time are placed on a row and the different parameters are placed in columns:
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The report above is the “Sort by Date-time” report; all parameters in the dataset are placed in columns, sorted by PCode. Missing values for a  given date are left blank. If there are more than one observations for a PCode at a given date and time, they are averaged and displayed. The disadvantage of this report is that the columns are sorted by PCode. An enhanced “Sort by Heading” report allows you to specify the PCodes you wish to include and what the headings shall be. To specify the headings, select Output | Reports | Sort by… | Heading | Specify Sort Headings… to see this dialog:
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You can specify multiple reports by name and each one has a set of column headings and PCodes associated with it. All named reports that you configure show on the Output | Reports | Sort by… | Heading menu.

2.8.3.3 Screen by

These reports display only those records that are outside of pre-defined limits specified in the PCODES Support table. Screen by Lab Test Limits compares observations to the MINLIMIT and MAXLIMIT fields whereas Screen by Water Quality Criteria compares to the MINCRITERIA and MAXCRITERIA fields. A typical report looks like this:
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2.8.3.4 Viewing Reports on the Screen

If Output | Reports | Send to Screen is selected, each report will be generated on-screen, such as the Summarize by Station report below:
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Use the scroll bars to examine the data and select Close to close the form. 

You can click the Copy to Clipboard button to place all data in the report on the clipboard. Columns are separated by tabs and rows by CR-LF characters—this is perfect for pasting into a spreadsheet or word processing document.

If you wish to print the report, select the Print Preview or Print buttons (see following Sections). 

Finally, the report will be printed on the currently selected printer.

( Advanced

If you wish to save the report information in a format that can be used by other programs (say you want to create a word processing table containing data in a report), select the Save... button on the report form. You will be shown the following form:
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Select the desired exported file format from the drop down list containing Spreadsheet , Database, and Comma-delimited ASCII File formats. Next, type or Browse to the desired subdirectory where the exported file is to go. Finally, type up to an eight character file name with no extension (which will automatically be added by WRDB).

The first two lines of example output from this operation follows:

"Station","Station Name","PCode","Units","# Obs","Mean","Min of RESULT","First Date","Last Date","SIG_FIGS","Max of RESULT"

"CR0015","Buford Dam Tailwater","COND","umho/cm",744.00,37.87,31.00,4/30/2005 11:02:00 PM,5/31/2005 11:00:00 PM,0.00,45.00

Because the lines are so long, above they appear to wrap to two lines each. In fact, all information in the export file is on one line per record. Note that there will sometimes be additional fields included that are not printed but are used by the report program to format output (for example, “SIG_FIGS”).

2.8.3.5 Previewing Printed Reports

When Output | Reports | Send to Print Preview is selected, reports are formatted for the printer and presented on-screen in a preview. The standard WRDB menu changes to the following choices:

	File
	Page
	Zoom

	Print
	Next
	25%

	Publish to RTF
	Previous
	50%

	Close
	First
	100%

	
	Last
	200%

	
	Go to…
	400%

	
	
	Fit Width

	
	
	Fit Height

	
	
	Best Fit


Use the Page menu item to preview different parts of your printed document and the Zoom menu item to enlarge or reduce the preview image. The Print menu item displays the following dialog:
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It is not necessary to explicitly set the page orientation to portrait or landscape, this is done automatically depending of the report being printed.

If you publish the report to an RTF file, it can be read by most word processing programs and most of the report formatting is retained (fonts, table grid lines, etc.). Note: as seen in the next section, standard reports use shaded column headings and white column titles; RTF files do not retain the shading so it will need to be manually applied or the font color should be changed to black.

2.8.3.6 Printing Reports

Printed reports will contain the same information as the on-screen reports, but are formatted to include report headings on the first page and report comments on the last page. You will be prompted to enter report comments that will appear at the end of the report:
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The last-entered comments are shown for this particular report and can be used or modified. In addition, the “Add Ranges” button will add text indicating what “filtering criteria” were used to generate this data set (specified with the Select menu). You can select text in the comments box and apply styles to the selection by pressing the right mouse button and selecting from the pop-up menu.

WRDB estimates the number of pages about to be printed and warns you if you are about to print an excessive number:

[image: image86.png](2 tappeins that spprsimtey 443 pages re s 1 e e Coie?

Y] e





It is possible to stop printing of a report before it is complete by clicking the Cancel button on the progress indicator. An example report image follows:
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Graphs

Four types of graphs are available:

· Time Series Graph

· Longitudinal Profile Graph

· Frequency Histogram Graph

· Scatter Plot

As with reports, first select the data to be viewed by clicking the Select menu (see Section 2.8.1).

2.8.3.7 Viewing Time Series Data

The Visual Basic program graph.exe can display a time series graph using the selected data. After confirming the selected records, GRAPH is run and the data are read by the program. A time series graph is shown below:
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The above graph illustrates how you can compare in-stream dissolved oxygen values to concurrent outfall water temperature. The ability to quickly switch between multiple stations and PCodes allows quick data review and analysis.

The Slide X-Axis control contains navigation buttons to view a different time window for your data. For example, clicking on “<“ moves you forward by one major tick interval (sliding the graph to the left). Clicking “<<“ moves you forward in time by one screen width. Clicking “|<“ moves you to the end of the data associated with the left axis.

The Time Range control defines the time range of the data to be viewed. The drop down box contains several standard time ranges ranging from four hours to 75 years.

Select the Station ID and PCode combinations you want to display on the left and/or right axes. The min/max values on each axis are by default based upon the range of data found for the selected Station/PCode pair.

Use the drop-down lists for Station #1 or #2 (corresponding to the left and right axes) and select from the list of stations sent to GRAPH from WRDB. Changing the station causes the PCode to be reset to the first (alphabetical) PCode available for the new station. If you want no data displayed for the selected axis, select “None” for Station ID. Use the drop-down lists for PCode #1 or #2 and select from the list of parameter codes available in the data set for the selected station. If you let the mouse pointer hover over a Station ID or PCode, the description is displayed as a tooltip.

Click Close to close the graph and return you to WRDB. Note that GRAPH is actually a separate program from WRDB and it is possible to switch back to WRDB and perform additional operations without closing the graph. This might be helpful, for example, if the graph shows a suspicious data point and you want to find and correct it using WRDB. Note that any changes made to Working or Master tables are not reflected in the graph until the old graph is closed and a new graph is run. In other words, there is no “hot link” between WRDB and GRAPH.

Click Print and a standard print dialog box is presented:
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Select Properties to change the print orientation, paper size, etc.

Additional graph options are available by pressing the right mouse button while positioned anywhere on the graph (that is, right-clicking). A pop-up menu appears that lets you set a number of graph options:

Properties: set graph and printing properties for the graph (see below for details).
Copy to Clipboard: the graph image is copied to the clipboard as a bitmap so it can be easily incorporated into another document.

Print: this is the same as clicking the Print button

Animate: automatically increment date/time, sliding the X-Axis to illustrate changing conditions over time

Faster: increase speed of animation

Slower: decrease speed of animation

About WRDB Graph: this displays the current version number and compilation date

More About Graph Properties:

This menu selection displays the Properties dialog, in which a large number of graphing options can be specified. The dialog contains four tabs, the first two of which control the formatting for the left and right Y axes:
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· Graph Type: for each axis you can choose to display the data using lines, symbols, lines and symbols, or bars. Lines are ideal for presenting continuous monitor or model results, symbols work well for displaying discrete observations, and bars are best for showing precipitation hyetographs. By default, data on both axes initially display using lines only.

· Line Format: you can override the default line and symbol color, style, and width by selecting from drop-down lists.

· Fit Annual Sine Curve: this is a special purpose option, primarily intended to perform a best-fit of an annual sine to a long period of water temperature data. When you click this button, a non-linear fit routine is started which determines the sine curve coefficients which best fit the data:
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This is the same equation used by Dyar and Alhadeff in Stream-Temperature Characteristics in Georgia, USGS WRI Report 96-4203. The resulting sine curve and coefficients are thereafter displayed like this:
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· Scaling:  additional options for y-axis scaling are available for each axis. Automatic scaling means that the left and right axes are independently scaled with the maximum value dependent upon the single largest data value in the dataset. You can override this by selecting Manual scaling and typing the desired range of values and tick interval. Thirdly, you may select Synchronized scaling. If either axis has this option selected, the left and right axis scaling is synchronized when identical PCodes are displayed. This means that the larger of the two maximum y values is used to set both axis scales. You can also choose to use logarithmic scaling, which works well for plotting Fecal Coliform data.

· Show Water Quality Criteria Limits: if you wish, you can elect to show PCode limits on your graph. Horizontal lines indicate the criteria limit values (min and max) for the selected PCode. This allows you to easily identify times when water quality criteria are being violated.

· Show Moving Average Line: You also have the option of plotting moving average lines utilizing various filters to the data. The larger the filter, the more smoothed the data will be. Available smoothing filters are:

	Number of Adjacent Points Averaged
	Purpose

	24
	Hourly Data to Daily Average

	168
	Hourly Data to Weekly Average

	7
	Daily Data to Weekly Average

	30
	Daily Data to Monthly Average

	3
	Monthly Data to Quarter-year Average

	6
	Monthly Data to Half-year Average

	12
	Monthly Data to Annual Average


Please note that the moving average plot is based upon the number of consecutive numbers averaged. A true daily average will be computed from hourly data only if there are no missing data points and the data start at 12:00 a.m. Nevertheless, the moving average plots can be very helpful for screening out the “noise” in the data and help you see underlying trends and relationships.

· Reset: click this button to reset all fields in all four tabs to their default values.
· OK: this accepts all changes and closes the dialog.
· Cancel: all settings you made are undone (even those you Applied).
· Apply: apply all settings to the current graph so you can see the results without closing the dialog.
The Printing tab of the Properties dialog looks like this:
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· Margins: these are the paper margins respected when a graph is printed. If you set these below the minimum value for the currently specified printer, the following error message is displayed:
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· Comment Printed at Bottom of Page: a one-line comment printed in the lower left-hand corner of the page.
· Print Date & Time in Lower Right-Hand Corner: specify if you want this printed.
· Print in Black and White: all colors will be set to black when printed (this is handy for some laser printers that convert colors to gray-scale causing difficult-to-read prints).
· Printer: this displays the printer setup dialog box, in which you can specify page sizes, orientation, etc.
The Miscellaneous tab of the Properties dialog looks like this:
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· Font Sizes: specify the font sizes (in points) to use for various items on screen and when printed.
· Plot Dashed Horizontal and Vertical Gridlines: show or hide grid lines.
· Specify PCodes That Force Logarithmic Scaling: accepts entry of a list of PCodes for which logarithmic scaling will automatically be applied (so you don’t have to turn it on and off as you select different PCodes to display)
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· Display Coordinates on Screen: display x,y coordinates in lower-left corner of graph window as the mouse moves.
2.8.3.8 Viewing Profiles

The Visual Basic program graph.exe can display a profile graph using the selected data. After confirming the selected records, GRAPH is run and the data are read by the program. A profile graph is shown below:
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The graph above illustrates how you can compare stream discharge values along a river and see how they vary in space and time. The blue line is drawn through the average of the values displayed at that particular river mile.

Use the Slide X-Axis navigation buttons to view a different  river mile window for your data. For example, clicking on “<“ moves you forward by one major tick interval (sliding the graph to the left). Clicking “<<“ moves you back in space by one screen width. Clicking “|<“ moves you to the beginning of the data.

The RM Range control determines how large the range of displayed river miles is. Select from a list that ranges from 0.1 to 500 miles.

Use the Date/Time & Time Range controls to indicate the time(s) of the data to display. Because it is rare for all data values to be collected at the same instant along a large water body, the profile graph displays data over a time range (ranging from 0 minutes [instantaneous] to one year and “all data”). This allows you to evaluate the time variability of profile data. The center of the time range is indicated by the date and time field to the left. All data found at a displayed river mile within one half of the time range (plus or minus) are displayed. The time range setting also controls the change in date/time as you change it with the “spinner buttons” to the right and the time step used when you animate the profile (right-click on the graph and select Animate). 

The type of symbol used indicates how close the data point is to the center of the time range and whether it is before or after the center time. The symbols are:

	How Close to Center 
(% Time Range)
	Before Center Time
	After Center Time

	±5%
	+
	o

	±20%
	+
	o

	±50%
	+
	o


If you want to view data only at the specified date and time, specify a time range of 0 minutes.

Use the drop-down list for PCode and select from the list of parameter codes available in the data set.

See Section 2.8.4.1 for an explanation of the Print and Close buttons and specifying graph properties.

2.8.3.9 Viewing Frequency Histograms

The Visual Basic program graph.exe can display a frequency histogram using the selected data. After confirming the selected records, GRAPH is run and the data are read by the program. A histogram graph is shown below. The graph shows the frequency distribution of daily average temperatures measured at a point source. The log-normal distribution appears to give a reasonable fit to the data.
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You can select from three “Graph Options”: Histogram, Cumulative, and Histogram & Cumulative (as shown above). Histogram plots are computed by determining the number of observations in each equal-width interval. Select the number of desired intervals from the drop-down list. The larger the number of intervals, the more detail you will see in the histogram distribution, however if too many intervals are selected, the interval size may get so small that many are empty, and a “noisy” histogram results.

WRDB can compute a best-fit theoretical frequency distribution and display it on the cumulative graph. From the “Distribution Fit” drop-down, select from None, Normal, or Log Normal. Note that data values reported to be below the detection limit are assigned 1/2 the detection limit for the purposes of computing descriptive statistics.

2.8.3.10 Viewing Scatter Plot Graphs

The Visual Basic program graph.exe can display a scatter plot graph using the selected data. After confirming the selected records, GRAPH is run and the data are read by the program. A scatter plot graph is shown below that illustrates the limited correlation between water temperature and dissolved oxygen for the sample dataset.

It is possible to computer best-fit regression equations to the data by selecting one of the options under “Curve Fit”: None, Linear, Exponential, or Power. The appropriate regression is computed and statistics are printed in the upper right corner.
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2.8.4 Pictures

Output | Pictures lets you can select one of several pictures that you designate. Pictures are graphic files you create outside of WRDB that can be displayed in a resizable window. For example, you may wish to create graphic files that show monitoring station locations. Any image that can be displayed by Windows can be captured and saved in a file that can be brought up as a WRDB picture. Previously defined pictures are listed by name.  Use Add Picture and Delete Picture to maintain the list.

When you select one of the previously added pictures from the menu, a resizable picture form is shown. The example picture below was developed using MapInfo for Windows and it was saved as a bitmap file in a separate directory. It was added to the picture list using the name “Cities”. 
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The Size to Fit check box in the lower left corner toggles the image between original scaling (as shown) and scaling to shrink or expand the bitmap image to fit the window size (maintaining the height to width [a.k.a. aspect] ratio). If Size to Fit is not checked, you can use the horizontal and vertical scroll bars to move the image around the window.

To add a picture to the menu, select Output | Pictures | Add... This presents the WRDB graphics file browser below. This browser lets you select a directory and see all available graphic files previewed in the dialog. Select the desired file and click OK.
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Change to the desired directory and select the graphic file you wish to use. Following that, enter the name you wish to assign to that picture. This name will appear on the menu in the future.

Any of the following graphic file formats can be used:

· encapsulated Postscript (EPS)

· bitmap (BMP)

· tagged information file format (TIF)

· Paintbrush (PCX)

· graphic interchange format (GIF)

· Joint Photographic Expert Group (JPG)

( Advanced

Bitmap files can get very large and consume lots of hard disk space. You can significantly save disk space by choosing alternative file formats when you create your picture files. The example picture shown above was converted to several formats, each of which loads to show the same quality picture. The file sizes in bytes are:

EPS
839350
BMP
420278
JPG
67939
TIF
40584
PCX
38762
GIF
12316

If you only have BMP files available, we recommend you at least use a graphics program to save them in a more efficient file format. For example, with Microsoft Imager, you can convert to the GIF format and save 97% over BMP files!

To remove a picture from the menu, select Output | Pictures | Delete... This gives you a list of added pictures. Select one to remove it from the list. This does not delete the graphic file from your hard disk, but just removes it from the list of available pictures.

2.8.5 GIS Maps

The GIS (Geographic Information System) component of WRDB allows you to examine spatial relationships in your data. The WRDB GIS feature can help answer a question such as “what part of the study area exhibits the highest concentrations of biochemical oxygen demand?” To take advantage of the WRDB GIS, you must provide site location data (i.e., latitudes and longitudes) in the Stations support table.

2.8.5.1 Overview

Paradox is not particularly suited to displaying GIS-type data because of its inability to draw vector maps. Dedicated GIS programs are not well suited to quickly interact with large quantities of historic water resources data. To give WRDB the required capabilities, database information is transferred to an external Visual Basic program called wrdbgis. This program can import AutoCAD DXF files, display ArcView SHP files, and overlay thematic information from WRDB. A thematic map uses symbol shapes, colors and/or sizes to display the magnitudes and types of data collected at specified locations. Besides showing general spatial relationships, you can interactively query selected stations to view detailed information using a click of the mouse.

2.8.5.2 Using WRDB GIS

Select records to view using methods described in Section 2.8.1. Then select Output | GIS Maps. After you confirm your record selection, WRDB performs a query on your selected data (this may take a few moments for a large number of records) and then displays the GIS form. The following example shows the spatial pattern of mean BOD5 values:
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As shown above, mean BOD5 values increase just downstream of Paces Ferry Road. To learn more, just left-click on the symbols you are interested in and then click the Info? button to display detailed information:
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You can move and resize the GIS form using standard Windows methods. The current cursor location is always displayed at the bottom of the screen. The four drop-down list boxes at the top of the GIS form perform the following functions:

1. Type of numeric data to display using thematic map:

· Mean Value (Mean)–the relative size of the symbol represents the mean of all records previously selected for the specified parameter

· Minimum Value (Minimum)–the relative size represents the minimum value

· Maximum Value (Maximum)–the relative size represents the maximum value

· Number of Observations (#Observations)–the relative size of the symbol represents the number of observations in the selected records for the specified parameter

· Period of Record (Period of Record)-- the relative size of the symbol represents the length of time that data have been observed for the specified parameter

· Station Type (Station Type)–show symbols at station locations for all stations found in the Stations Support table; the color of the symbol represents the station type (e.g., USGS, EPD, etc.–whatever is entered into the STATION_TYPE field of the Stations Support table [see Section 2.6.1.1]) and the symbol size is constant

2. PCode to display: a list of available PCodes in the selected data is created; select the PCode you want for the thematic map. If no data exist for a given station for the selected PCode, no symbol is drawn. The PCode list is displayed if either the Mean, Min, Max, or # Obs keywords are selected in the second list box. If the Type keyword is chosen, this list contains all unique station types taken from the STATION_TYPE field of the Stations Support table. You can select it to display, for example, all meteorological station locations:
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When you highlight one or more of these stations and click the Info? button, station information is displayed:
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3. Layer to display: a list of available basemap layers is displayed; these are taken from the basemap imported from a DXF file (see Section 2.8.6.3). Just click on the layer name in the list to toggle its visibility.

4. Theme to display: a list of  previously added ArcView themes is displayed. You can click on the theme name to toggle its visibility. You can also click Add Theme and Remove Theme to add and remove themes or Edit (Themename) to reconfigure already loaded themes (see Section 2.8.6.4).

Several buttons appear at the top of the GIS form. These are often-used shortcuts to menu items which will described in a moment:

· Win—View | Zoom | Window

· Prev—View | Zoom | Previous

· All—View | Zoom | All

· In—View | Zoom | In

· Out—View | Zoom | Out

· Pan—View | Pan

· Redraw—View | Redraw

· Info?—View | Station Info

· Options—View | Options

· Extract—Edit | Extract Data

WRDB GIS’s main menu consists of the following items:

File Menu

· Export WRDB to ArcView​—creates an ArcView theme (SHP, SHX, and DBF files) based on the WRDB stations displayed on the screen. This theme is suitable for use with EPA’s BASINS or WCS programs which run under ArcView. The coordinate system is based on decimal latitude and longitude, so it may be necessary to project the theme to a different coordinate system (e.g., state plane coordinates) before combining the theme with others.

· Printer Setup—displays the printer setup dialog.

· Print—displays the print dialog then prints the GIS image at the current scale using the margins, etc. you have specified (see next Section).
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· Exit—closes the WRDB GIS application and returns to WRDB. You can also click the close button ([image: image107.bmp]) or press Cntl-X or Alt-F4.

Edit Menu
· Copy to Clipboard—this copies the GIS image to the clipboard as a bitmap, suitable for inclusion in other documents.

· Find—you are prompted to enter the string for a case-insensitive, non-exact match to displayed station labels. For example, if stations are labeled using Station Name (see next Section), you can find the station named “Little Brushy Creek WTF” by entering the find string of “brush”. The first occurrence found is displayed at the center of the screen.

· Find Next—sequentially finds the next occurrence of the find string.

· Query Stations—this is useful for selecting stations that match certain criteria. The following dialog appears:
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All fields in the Stations table are included in the drop-down list; enter the case-insensitive search text below and click OK to have the program select and highlight all stations that match the criteria. You can then click the Info? button to display detailed information about these selected stations.

· Select Stations—to select individual stations just click on them and they will be highlighted and available for further analysis (like Info? and Extract). To select a group of stations, use the Select Stations menu item and drag a rectangle around those of interest:
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· Select All—this selects and highlights all stations.

· Select None—this clears and un-highlights all selected stations (you can also press the ESC key to clear selected stations).

· Extract Data—you can use the GIS program to help you query WRDB data. Do this by selecting one or more stations using a variety of methods: left-click on station symbols, use Edit | Select Stations, use Edit | Select All, or use Edit | Query Stations. When you extract data, focus switches back to WRDB and the Advanced Query form (Section 2.8.1.5) opens; fields are automatically filled with the appropriate values:
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At this time, you can add additional criteria and perform the query.

View Menu

· Zoom 
· Window—zoom into a window: the cursor changes to a crosshair and you select two corners of a window to zoom into.

· Previous—zoom to the previous view; WRDB GIS remember up to ten previous views.

· All—zoom out to display the entire extents of the GIS map.

· In—zoom in keeping the image centered; the scale is halved.

· Out—zoom out; the scale is doubled.

· Pan—pan to a different part of the drawing, keeping the same zoom scale: the cursor changes to a crosshair and you first select a point on the map and then select the desired pan distance.

· Redraw—refresh the graphic display. Note that whenever WRDB GIS is redrawing, you can press the ESC key to cancel the operation.

· Layers—this submenu controls the appearance of layers in the base map (Section 2.8.6.3):

· Display All—turn all layers in the base map on.
· Display None—turn all layers off.
· (LayerName visibility toggle)—all individual layers found in the base map are listed with checkmarks next to their names if they are currently on. Click the layer name to toggle its visibility. You can more quickly toggle layer visibility using the “Layer to Display” drop-down listbox on the toolbar.

· Themes—this submenu configures and controls the visibility of ArcView themes. You can also quickly add, remove, edit, and toggle theme visibility using the “Theme to Display” drop-down listbox on the toolbar. See Section 2.8.6.4 for more information on adding, editing, and removing themes.
· Add Theme—displays a dialog enabling you to add and configure an ArcView theme to your display.
· Edit Theme—the same dialog appears so you can edit the configuration for the existing theme.
· Remove Theme—you are prompted to select the theme to remove.
· Remove All—immediately remove all themes.
· Display All—turn all themes on.
· Display None—turn all themes off (they are still loaded and configured, but do not display).
· (ThemeName visibility toggle) —all individual themes that have been loaded are listed with checkmarks next to their names if they are currently on. Click the theme name to toggle its visibility.
· Station Info—click on stations you are interested in to highlight them (or select them using one of the methods on the Edit menu), then select this menu item to display detailed information on the station (as illustrated at the beginning of this Section). If the “Type of Numeric Data” list box contains Mean, Minimum, Maximum, #Observations, or Period of Record, the following information is displayed in the spreadsheet-style grid:
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If the “Type of Numeric Data” list box contains Station Type, the information is displayed: 
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· Theme Info—when you select this menu item, you must select which of the loaded and visible themes you want information on (if none exist, an error message occurs; if only one is visible, it is automatically selected) and the cursor changes to an arrow with a question mark. As you click on theme entities, information from the associated DBF database table is displayed on the screen:
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To end Theme Info selection mode, press ESC.

· Legend—this displays a dialog box containing the color-coded legend for the data displayed. If the “Type of Numeric Data” listbox contains Station Type, then the color scheme for the various station types is displayed:
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If the listbox contains anything else, the legend contains the color scheme used to identify various PCodes.

· Options—used to manage your base maps and configure the display and printing options (see the next section). 

Help Menu

· Using WRDB GIS—this displays the online help manual.

· About WRDB GIS—this displays application information including the version number.

In addition to picking commands from the menu or toolbar, you can right-click on the image for the following shortcut options:

· Zoom Window

· Zoom Previous

· Pan

· Select Stations

· Select None

· View Info

· Extract Data

· Copy to Clipboard 

2.8.5.3 Configuring a Base Map

There are two sources graphic information that stations thematic representations are overlaid on: the WRDB GIS base map which is usually imported from an AutoCAD DXF file, and themes read directly from ArcView SHP files (see Section 2.8.6.4). A base map is required, whereas themes are optional. Base maps can be loaded and redrawn very quickly, but they are less flexible than themes.

Let’s suppose that you have a Stations table with latitude and longitude data, but you have no GIS base map defined yet. The following steps are used to create and configure the base map:

1. Using a mapping or drawing application such as ArcInfo, MapInfo, or AutoCAD for Windows, export a DXF file containing a suitable graphic image. If the image is relatively clean and uncluttered your water resources information will stand out more clearly. It’s entirely up to you how the base map is made and what it contains. Just be sure that the base map uses the same coordinate system as the Stations table (usually decimal latitude/longitude, with the longitude negative).

2. Open the GIS form and select View | Options or click the Options button to see this dialog:
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3. Specify the DXF file you wish to use for the base map by typing it into the top Base Map File Name edit box, or select Browse to see the a file browser. This file browser displays two file types: AutoCAD (*.dxf) and WRDB GIS (*.gis). 

[image: image116.png]e [55 S|o) e

georgia oo

Flogane: [oeagags =

Filesof ype: 5G] - Cancel





Click on Files of type: and change to AutoCAD DXF, select the desired file, and click Open. If you had previously loaded and compiled a GIS file, you can directly specify it and avoid the lengthy DXF loading and compilation time.

4. WRDB always compiles AutoCAD DXF files into WRDB GIS files which are much smaller and load in a fraction of the time that DXF files do. When you specify a DXF file, you are given the option of filtering polyline vertices to reduce the file size even further and improve redraw speed:
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When WRDB is done loading the DXF file, it automatically creates a .GIS file with the same filename in that directory and reports on the savings associated with the polyline filtering criteria you entered.

5. Use the GIS Configuration dialog to also set other Thematic Mapping Options. For the Point Size Range and Color, the range represents the minimum and maximum symbol size in points for thematic mapping. For example, if the thematic map is displaying mean DO values, the symbol size for a station is determined by its period-of-record mean DO relative to the range of DOs observed at all other stations.

6. Label Size and Color pertains to the text label placed to the right of each symbol. The label is selected in the Label as... list as the value of the parameter (e.g., period-of-record mean DO at that station), station ID, or station name. Or, you can suppress labeling altogether.

7. Select the Printing tab to see additional options:
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· Margins: these are the paper margins respected when a graph is printed. If you set these below the minimum value for the currently specified printer, the following error message is displayed:
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· Comment Printed at Bottom of Page: a one-line comment printed in the lower left-hand corner of the page.
· Print Date & Time in Lower Right-Hand Corner: specify if you want this printed.
· Print in Black and White: all colors will be set to black when printed (this is handy for some laser printers that convert colors to gray-scale causing difficult-to-read prints).
· Printer: this displays the printer setup dialog box, in which you can specify page sizes, orientation, etc.

2.8.5.4 Using ArcView Themes

WRDB GIS can display ArcView themes which are comprised of three linked files types: .SHP (shape file), .SHX (index file), and .DBF (database file). GIS themes (also called coverages) in this industry-standard file format are widely available.

To add an ArcView theme to your display, you must have all three files and the base coordinate system must be decimal latitude/longitude, with longitudes expressed as negative numbers in the Western Hemisphere. Themes that are based on a different coordinate system can be converted to the latitude/longitude system using ArcView.

An ArcView theme is added by selecting View | Themes | Add Theme. The following dialog is displayed:
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Type or browse to the desired SHP file, enter a descriptive name for the theme (it defaults to the shape file name) and select the line color. The database field list contains all fields found in the associated DBF file; if you select anything other than “None”, the contents of this field will be displayed at the center of each graphics object in the shape file using the font size and color specified. For newly added themes, the Label Database Field defaults to the first field name that contains the string “NAME”. Click the Display Theme checkbox to toggle the theme’s visibility (or use the View | Themes menu or “Themes to Display” drop-down list box). Theme configurations are retained from one session to another.

In addition to loading .SHP files, WRDB GIS recognizes .APR files. These are used by ArcView to specify a project consisting of many themes. When you load an .APR file, as many SHP files as are referenced in it are loaded and configured automatically. If you want to manually create your own APR files to quickly load sets of themes, just include lines formatted like:

Path: “c:/subdir/theme1.shp”

Path: “c:/subdir/theme2.shp”

Path: “c:/subdir/theme3.shp”

The third theme format recognized by WRDB GIS (besides .SHP and .APR) is .DBF. When you browse to this file type, the Edit Theme dialog looks like this:
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The DBF file must include fields holding the decimal latitude and longitude. WRDB plots the specified symbols at the coordinates in the DBF file. Thus, point themes can be created from DBF files which can be created using many different programs; ArcView isn’t even required!

2.8.6 Exporting Data

2.8.6.1 Data Tables

All of the selected records in the selected Working, Master, or Alternate table can be exported in a variety of file formats:

Database:

· Paradox for Windows (versions 5 through 7)

· Paradox for DOS (versions 3.x and 4.x)

· dBase III Plus, dBase IV (FoxPro) or dBase 5

Spreadsheet:

· Quattro Pro for Windows (versions 1, 5, 6, and 7)

· Quattro Pro for DOS

· Quattro

· Lotus 123 (versions 1.A and 2.x)

· Excel (versions 3, 4, and 5)

Comma-delimited ASCII File:

· This is a generic text file format with one line per record and multiple fields separated by commas.  Most programs are able to interpret this file format. See Appendix C.

Prior to export, you are (as always) reminded what your data selection criteria were and asked to confirm. Next a quick query is run to summarize the data you are about to export; you are asked to confirm before continuing:
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Finally, you are presented with the following dialog box:
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Browse to (or type) the subdirectory where you want the exported file(s) to go. Then type the name you wish the exported file to have. The proper file name extensions are automatically appended to the exported files depending on the selected format.

Date/time conversions can be handled in one of several following ways. Experiment with the export file to see which best suites your needs.

1. None (Single Text Field) - the date and time are exported as a single text field; in this format the program that manipulates the export file (for example, the spreadsheet program) will not be able to do date/time calculations without further conversion by the spreadsheet. Because the text format is determined by Windows settings, you may have problems if your BDE date configuration and Windows date configuration differ.

2. Julian (Single Number Field) - the date and time are exported as a real number representing the Julian date and time; this may work best for spreadsheet files however it will be necessary to manually select the column and apply date/time formatting to achieve the desired appearance

3. Combined Text (mm/dd/yyyy hh:mm) - the text field will appear as shown (for example 10/11/1995 13:00)

4. Separate Text (mm/dd/yyyy, hh:mm) - two text fields will be created in the export file

Date formatting is probably one of the most difficult issues to deals with when exporting and then importing data. As a rule of thumb, when exporting to a database format, select the “None” conversion option. When exporting to a text file, usually select Combined or Separate Text. When exporting to Microsoft Excel, select Julian or Combined Text. In any case, you should experiment with various formats to see which one suits you best.

To facilitate use of the data by other programs, each of the Support files can also exported in the selected export format by checking the box.

If you intend to use the data with another WRDB Project, check one or more of the “Field Conversion” boxes. When checked, information is replaced in the following fields of the exported data file with their associated Convert ID in the appropriate Support table.

Stations: 
Station ID with Convert ID in the Stations table

PCodes: 
PCode with Convert ID in the PCodes table and Result with Result times Convert Multiplier in PCodes table

CCodes: 
Ccode with Convert ID in the CCodes table

Any records in the above Support tables that do not contain Convert IDs will retain their original values.

To facilitate use of the data by other programs, each of the Support tables can also exported in the selected export format by checking the box. This option is not available if any of the Field Conversion boxes are checked.

( Advanced

2.8.6.2 Model Input Files

To aid in creating model input files that may require different parameter codes, station identifiers, and data conversions, an additional Export option is available by selecting Output  | Export to Model Input File.  As with the other export options, you are prompted to confirm your data selection criteria. Then a query is run to summarize the data you’ve selected. This is done so you can confirm that each data item will be converted properly:
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If you are a Supervisor, you can directly edit the PCodes table to correct it. Click Continue to go to the next screen:
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Here you specify the location and name of the file to be exported; select the desired file format from the drop-down list, and then the date/time conversion preferences (see above).

Model input files require at least four fields: Station ID, PCode, Date-Time, and Result. In some cases you may wish to include additional fields by checking the individual boxes, or include all fields by clicking the button so marked. After selecting OK, the following steps occur:

· date/time, PCode, and Station ID conversions

· each value is checked to see if it exceeds the limit ranges for its PCode so warning messages can be generated

· if the RCode is “N” then Result is set to 1/2 the detection limit found in the PCodes table; if RCode is “<“ then Result is set to 1/2 the detection limit found in the Result field

· units conversions are performed based on the values found in the PCodes Convert_Mult fields with two exceptions. If the Convert_Units fields contain C2F or F2C, then temperature conversions are performed

· the following error and warning conditions are trapped: Invalid and “Too Large” (>,T) RCodes found and Results outside of Min/Max Limits. These are shown in a dialog box as follows:
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· after selecting OK, the export file is created

2.9 Additional Features

2.9.1 Alternate Tables

An alternate table is a Working or Master table from the current or another Project that can be opened and viewed. Like Master tables, they cannot be edited but data can be output. Open an Alternate table by selecting File | Open Alternate Table. This menu item allows you to browse to any directory (for any Project) and open a Working or Master database table as an Alternate table. You will first be prompted to select the database table using a dialog box similar to the following:
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Browse to the desired disk drive, subdirectory, and select the WRDB .DB file you want to open. Note that if the selected file was created for an incompatible Project (that is, a Project that uses different Support tables [e.g., Stations, PCodes, etc.]) such that Stations and PCodes referenced in the file cannot be found in the current Project’s Support tables, reports will have missing station names and/or parameter names.

After you select a valid WRDB database table, a browser will be shown. You can then output data as you would for a Master or Working table. You can also use Alternate tables to transfer data to and from other files using Output | Save to Alternate Table and Edit | Append Alternate Table (see Section 2.7.4.5).

2.9.2 SQL Server Tables

( Advanced

If your computer is configured to access a SQL server such as Oracle or MS SQL Server, and a SQL Server alias is specified on the Preferences form, the menu item File | Open SQL Server Table is available. This allows you to open any WRDB table found on the SQL server as an Alternate table. See Appendix F for more information on using a SQL Server. You should not use Open Alternate Table to open SQL tables, as you may be prompted to enter a password that only the SQL Server Administrator has access to, and a large number of non-WRDB tables may be displayed in the table browser.

2.9.3 File Management

File Management tools for Master, Working, and Support tables can be found on the File | File Management menu, grouped by table type. There are no file management functions for Alternate tables.

2.9.3.1 Backing Up and Restoring Files

2.9.3.1.1 Overview

( Supervisor

Many things can happen that would corrupt your data files and make your life miserable. It is vital that you regularly backup your data files so that if a file becomes corrupted you can restore it with minimal down time. Ideally, the backup disk should not be on the same physical device as the original files.

A second reason for archiving files is that you may refer to the data so infrequently that you can move it off of your hard disk to free up space. For example, once Working tables have been transferred to a Master, you may not need to keep them on-line.

WRDB provides an easy to use feature to backup and restore Working and Master tables. Select File | File Management, the type of table interested in (Working, Master, or Support) and then Backup and Keep, Backup and Delete, or Restore from Backup. Tables are archived to Project-specific directories as specified on the Tools | Preferences screen. You must be a Supervisor to perform all back up and restore options except Backup and Keep.

You cannot use the backup and restore features for tables stored on SQL servers like (MS SQL Server and Oracle); the SQL database administrator is responsible for making backups of your tables.

2.9.3.1.2 Backup and Keep

The selected file is compressed and copied to the appropriate Working, Master, or Support archive directory (specified under Tools | Preferences). The original file is left unchanged. If you are backing up a Working table, you are prompted to select one from a list as follows:
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2.9.3.1.3 Backup and Delete

Same as Backup and Keep except that the files are deleted after they are successfully backed up.

2.9.3.1.4 Restore from Backup

WRDB searches the currently specified Working, Master, or Support archive directory (as specified in Tools | Preferences) and lists the available archived files:
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Double-click on the file you wish to restore.

2.9.3.1.5 Technical Details

( Advanced

WRDB compresses the tables prior to backup up using the shareware PKZip™ program. Although the Install program places an evaluation copy of PKZip in the WRDB subdirectory, it is the user’s responsibility to purchase PKZip if used regularly. Because PKZip is a DOS program, WRDB shells to a hidden MSDOS window to execute it. For this to work properly, files called PKZIP.PIF and PKUNZIP.PIF should be found in your Windows subdirectory (these are automatically copied when you run the Install program). These PIF files tell these two DOS programs to run in the background, and they close the window when they terminate.

PKZip compresses all selected tables into one .ZIP file. Working, Master, and Alternate tables  typically consist of a single .DB file. Each Support table may consist of several associated files (e.g., .DB, .TV, .X01, etc.).

In some rare cases, PKZip can cause a system to “freeze”. If this is a persistent problem, you have the option of using the DOS Compress and Expand programs. These create larger archive files and take much longer to create, however they are less likely to cause a system to hang up. Activate this option by manually editing the WINDOWS\WRDB.INI file and add the following entry after the first line which contains [WRDB]:

ARCHIVETYPE=COMPRESS

( Supervisor

2.9.3.2 Deleting, Renaming and Compacting Tables

Select File | File Management | Working | Delete Table. A list of Working tables is displayed. To delete one, select it and click OK. The table is permanently deleted from the disk and cannot be restored. Note that the Tracking Support table is not changed to indicate that the table has been deleted. This means that you need to manually revise your Tracking table is your want to keep your electronic tracking system in sync with your actual tables.

You can rename Working and Master tables by selecting File | File Management | Working or Master | Rename Table. A list of Working tables is displayed. To rename one, select it and click OK. (If you are renaming the Master table, the name is already known and you need not select it). You will be prompted to enter the new table name. Note that the Tracking Support table is not changed to indicate that the table has been renamed. You can open a Working table that has been renamed but unless the Tracking table is modified, you will not see any of the file attributes in the Open Table dialog.

Files may occasionally need to be compacted to free up disk space. This process removes unused space (or holes) resulting from deletion of selected records (see Section 0). Normally, as records are re-added to a database table, these holes are re-filled and there is no loss in performance. Compact Working and Master tables by selecting File | File Management | Working or Master | Compact Table. You cannot compact tables on a SQL server.

Sometimes WRDB may be unable to compact a table because the database structure becomes misaligned. If this is true, you can use a separate stand-alone utility to rebuild the file. You can access it by selecting File | File Management | File Repair Utility (see Section 2.9.3.15).

2.9.3.3 Comparing Two Tables

At times it is helpful to compare the contents of two tables to check for duplicate data. You can compare any two tables by selecting File | File Management | Working | Compare Two Tables. The following message is first displayed:
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Next, you are prompted to select the two tables; the file browser defaults to the Working directory, but you can actually change to any directory and compare Alternate or Master tables. After the comparison is complete, the results are displayed:
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Each record in either table which is not found in the other table is displayed.

( Supervisor

( Advanced

( Advanced

2.9.3.4 Deleting Selected Records

These powerful commands are only available if you have Supervisor rights; invoke them using File | File Management | Working or Master | Delete Selected Records. It allows you to selectively delete records from the currently selected Working or Master table (the table’s browser must be visible on the screen and selected) using Paradox QBE (Query By Example) criteria. A form is presented that looks like this:
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Enter the criteria and press Execute to see how many records would be deleted. If you confirm, the selected records will be permanently deleted from the table. See the on-line Help system for more information on using Paradox QBE.

You may also delete selected records from Stations, PCodes, or Tracking Support tables by selecting File | File Management | Support | Delete Selected Records. In each case, you are shown a QBE form in which you enter the selection criteria. For example, to delete all PCode records that have PCodes that begin with “TEST”, fill out the form as follows:
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After confirming the number of records to be deleted, the selected records will be permanently deleted from the table.

2.9.3.5 Deleting Duplicate Records

( Supervisor

This file management utility simply examines all records in the selected Working or Master table and deletes duplicate records. To be considered a duplicate, all ten fields in the record must exactly match.

( Supervisor

2.9.3.6 Changing Selected Records

These commands allow you to selectively change records from the currently selected Working or Master table (the table’s browser must be visible on the screen and selected) using Paradox QBE (Query By Example) criteria. Perform this action by selecting File | File Management | Working or Master | Change Selected Records. Changing selected records is a two-step process: first you must specify which records are to be changed, then you specify what values selected fields are to be changed to. A form is presented that looks like this:
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Enter the selection criteria and click Step 2(. Next, enter values in fields you want changed. You can enter constants (set all CCode values to “H”) or you can do some simple string manipulation or arithmetic (increase it’s value by 10 percent). For example, suppose you want to convert all 5-day BOD values to ultimate by multiplying by an “f ratio” of 1.34. As shown above, first select all records having a PCode of BOD5. Click on Step 2( and enter the new values as shown below. Notice that both the PCode and Result fields will be changed at the same time.
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To perform arithmetic calculations, you must type the correct field names from the data table as follows:

	Field
	Field Name

	PCODE
	PCODE

	DATE-TIME
	DATE_TIME

	LEW %
	LEW_PCT

	DEPTH
	DEPTH_M

	CCODE
	CCODE

	RCODE
	RCODE

	VAL
	VALIDATED

	RESULT
	RESULT

	STATION ID
	STATION_ID

	BATCH ID
	TRACK_ID


For example, to change all observation dates by one week, enter the following in the Date-Time field of the dialog box: DATE_TIME + 7. Capitalization of field names is not important.
By default, all fields in this second dialog are left blank (to avoid possibly unwanted changes). If you wish, you can click Recall Prev. to restore all previous “change-to” values. This is handy if you want to make repeated identical changes to multiple tables.

Click Change to begin the process. Before the change is carried out, you are informed how many records will be affected and given a chance to cancel. If you confirm, the selected records are permanently changed in the table. See the on-line Help system for more information on using Paradox QBE.

You can change selected records in Stations, PCodes, or Tracking Support tables using a similar two-step process of first defining which records are affected and then defining the new values.

This capability is extremely powerful but dangerous. Consequently, it is only available if you have Supervisor rights.

( Supervisor

2.9.3.7 Deleting Batches

The File | File Management | Master | Delete Selected Batch menu item is used to delete an entire batch of records from the currently selected Master table. It may be used if, for example, you inadvertently transferred a Working table’s records to the wrong Master table.

A list of Working tables referenced in the Tracking Support table as having been transferred to the currently selected Master table is presented, along with the Batch IDs and Descriptions. Select the Working table. WRDB will then delete all records in the Master table that have the matching Batch ID. The Tracking Support table must be manually edited to reflect the fact that the indicated Working table was not transferred to the Master table (this may be done automatically if, for example, you immediately transfer the same Working table to a different Master table).

If the Tracking Support table has become corrupted, it is possible that there will be some batches of records in a Master table that aren’t shown in the Tracking table, and therefore cannot be deleted by selecting the Working table name. You can still delete the batch by determining the desired Track ID and Deleting Selected Records. Just enter the Track ID in the indicated field and click Execute.
The Master table must be open (its browser visible) to perform this function.

( Advanced

( Supervisor

2.9.3.8 Purging All Tracking Records

This is a potentially dangerous command (File | File Management | Master | Purge All Tracking Records) that deletes all records from the Tracking Support table. This causes you to lose all record of Working table creation, validation, and transfer to Master tables. However, it can be very useful when you are creating compatible Projects. Please refer to Section 2.9.3.9.

2.9.3.9 Building Group Tables

As described in Section 2.6.1.2 a utility is available to assist in the creation and maintenance of Station and PCode groups. This utility is also very helpful when used to create temporary groups that facilitate making queries using tables created by outside applications (such as GIS programs).

2.9.3.10 Copying Support Tables from Other Projects

( Supervisor

Occasionally you may wish to adopt Support tables created for another project. Although this can be done when you create a new project (see Section 2.4.2) you may wish to overwrite selected Support tables at a later time. Do this by selecting File | File Management | Support | Copy From Other Project. You will see the following dialog box:
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Use the drop-down list to select the project you want to copy from, then check which of the support tables you wish to copy. You will be warned that one or more of the current Project’s Support tables will be overwritten and given a chance to change your mind.

( Supervisor

2.9.3.11 Importing and Exporting Support Tables

Although WRDB contains an editor for entering information into Support tables, you may find it convenient to import and export Support data to and from various file formats. This is done by selecting File | File Management | Support | Import from File and Export to File. Data are imported using dbconv from a variety of different programs (see Sections 2.7.4.2 and 2.7.4.3). All Support tables to be imported have similar formats as follows:

Line 1:
Keyword (one of the following: Stations, PCodes, CCodes, Branches, Station Group, PCode Group, QCodes)

Line 2:
Column headings corresponding to field names in the Support tables (see Section 2.6) or the column heading “IGNORE”

Lines 3 and up:
Delimited tabular data

All fields need not be included, but you will get an error message if you don’t include necessary fields (for example, STATION_ID in the Stations table). Support tables are not overwritten, rather they are added to and updated. That means that, for example, new stations can be added, and data for existing stations are updated, but existing stations not found in the import file are unchanged.

Exporting Stations data is even more straightforward. From the menu, select which Support table you want to export. Next, browse to the subdirectory you want the export file placed in, enter the desired filename and file type (Paradox, dBase/FoxPro, Quattro, Lotus, Excel, ASCII):
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Please note that you must use a standard file extension for the file type you intend to export to. That is, you can’t save an Excel file named stations.exp; it must be named stations.xls.

For example, suppose you created a large Stations table with 100 entries, and you want to globally change all currently blank stations types to “EPD”. Although WRDB would allow you to edit the records individually, it is much more efficient to export the Stations table to Excel, make your global changes there, then re-import the resulting file. Follow the following steps:

1. Enable Supervisor mode using the Preferences screen.

2. Export the Stations table to a temporary directory and call it stations.xls.

3. Open the file using Excel and make your changes. The first row of the spreadsheet already contains the proper field names.

4. Save the file and exit Excel; import this file into WRDB. You are asked to confirm the type of Support table. Click the Add Keyword button and insert the “Stations” keyword:
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5. After clicking Continue, the revised data are imported into your Stations table which is updated.

Of course, an even faster way of doing this global change would be to click the Replace button on the Support table browser or use the Change Selected Records File Management feature.

( Supervisor

( Advanced

2.9.3.12 Updating Table Structures

As WRDB has matured, table format changes have been made that require Support table upgrades. These upgrades have been designed to be done “on the fly”. If WRDB detects that Support tables are out of date, you are prompted to run the command File | File Management | Support | Update Table Structures. WRDB then examines the structure of each table and notifies you if it needs to be updated:
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When you upgrade a Support table, the original copy is backed up in the Private directory.

Although you can upgrade Working tables as you open them, you may also wish to take advantage of a routine that updates all tables in the Working table directory. When you select File | File Management | Working | Update Table Structures, the following dialog appears:
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Click Yes to upgrade all Working tables.

( Advanced

2.9.3.13 Displaying Table Locks in a Multi-User Environment

Paradox enforces table and record locking security when tables are stored on a network drive. Appendix E contains detailed information for setting up and using WRDB in a networked environment. At times it may be useful to determine what other users are accessing a particular table; select File | File Management | Working or Master | Display Table Locks to see the names of users currently accessing a Working or Master table:
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All users accessing this table on the network will be displayed in the table, including yourself. Because certain operations require exclusive access to tables (renaming, compacting, etc.), you may find a need to contact these users and have them close the shared table.

2.9.3.14 Maintaining Aliases

On many occasions you are given the opportunity to browse to an existing directory using the Paradox file or directory browser:
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The “Alias” drop-down list shows Paradox aliases. An alias is simply a short name that you assign to a long path name. It can be much easier to just select the alias name than traverse a complex directory tree. To help you create and maintain alias name, select File | File Management | Aliases... and use the following dialog box:
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To remove an existing alias, just select it from the list and click Remove. You will be prevented from removing aliases named work, priv, or wrdb_support because they are needed by WRDB. To add a new alias, click on Add, type the alias name, and then use the Directory Browser to identify the path name you wish to associate with that new alias. The Alias Manager button brings up the standard Paradox dialog box, giving you even more control over your aliases.

( Advanced

2.9.3.15 Using the SQL Query Manager

The SQL Query Manager is a very powerful utility that allows you to create, display, query, and edit any database table you can open. It is not intended for everyday use, as WRDB provides a great deal of power for performing typical tasks. However, if you are familiar with the Structured Query Language (SQL) and have special needs, the SQL Query Manager can be an invaluable tool.

When you select File Management | SQL Query Manager, the following form is displayed:
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At this time, if you are very familiar with SQL, you can select an Alias (the location where WRDB will by default look for tables in the SQL statement), type your SQL command string, specify the output table name, and then press Enter to execute the SQL statement and view the output table.

For example, if you want to list all Stations that have Station IDs that begin with “TR011” or whose station names contain the word “Acorn”, and you want the result sorted by station name, you would select the alias “WRDB_Support”, type in the SQL string shown below (press Shift-Enter to insert line breaks for readability), then click Execute to see the results:
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Using the table browser, you can copy the results to the clipboard or preview a printed report (see Section 2.8.3.4). If you intend to use this query again, you can save it to a file and load it later. If you develop powerful SQL queries that others might benefit from, just copy the SQL file you saved into the SQL directory located just below where WRDB program files are stored (e.g., C:\Program Files\Water Resources Database 4.0\SQL\).

What if you are not too sure of SQL syntax? Click the Show SQL Query Assistance button and the form looks like this:
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In the image above, the available items are:

· Tables Found at Alias: this is a list of all tables found in the subdirectory pointed to by the selected alias.

· View Table: opens the table browser, displaying the table selected above.

· Insert Table Name: inserts the selected table name into the SQL Query string wherever the cursor is.

· Fields Found in Table: displays the available fields in the table selected above.

· Insert Field Name: inserts the selected field name into the SQL Query string wherever the cursor is.

· Standard SQL Statements: the best way to learn the SQL language is by example. Fourteen different typical SQL operations are contained in the drop-down listbox; when you select one, the SQL Query string is replaced with an example string that performs that function. If the example is close to what you need to do, just edit it and save it for later use.

· SQL Help: this opens a help file distributed with Paradox. It describes the language syntax for the subset of the language supported by Paradox tables called “Local SQL”. There are many other sources of information for learning SQL that you may want to use as well.

Even with all this assistance, you might need more help creating SQL Query strings. Click on the Visual Query Builder button to see this form:
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(Note: if the 305b alias is selected before you click the Visual Query Builder button, all the 305b table structures will be displayed; see the 305(b) Module User’s Guide). Using this dialog, you can see all the available fields in each of the six major tables that comprise a project. All you have to do is select the desired fields from the “Available Fields” tabbed list box and move them to and from the “Fields Desired in Query Results” list box by double-clicking on the field name or using the Add>, All>>, <Remove, and <<All buttons. You can rearrange the field order using the Move Up and Move Dn buttons. When you have selected all the fields you desire, click the Build Query button and WRDB will create a possibly complex SQL string and place it in the SQL Query Manager form. For example, the image above generates the following SQL statement:

/* Selected WRDB fields using Visual Query Builder */

Select   Data.'Station_ID',   Stations.'Station_Name',   Data.'PCode',  

PCodes.'Anal_Name',   Data.'Date_Time',   Data.'CCode',

CCodes.'CCODE_NAME',   Data.'RCode',   Data.'Result'

From 'TempData.db' Data

  Left Outer Join ':WRDB_Support:Stations' Stations

     On (Data.Station_ID = Stations.Station_ID)

  Left Outer Join ':WRDB_Support:PCodes' PCodes

     On (Data.PCode = PCodes.PCode)

  Left Outer Join ':WRDB_Support:CCodes' CCodes

     On (Data.CCode = CCodes.CCode)

By default, data are queried from the temporary file last generated by selecting data from WRDB (:PRIV:Tempdata.db). The SQL string can be further modified if you wish, perhaps by adding additional criteria such as “Where Data.Result>PCodes.MaxCriteria” to query only those records exceeding the maximum water quality criterion entered into the PCode Support table.

The resulting output uses the field names as column headings, but the table can be copied to the clipboard or the report can be saved as and RTF file and easily modified to make it publication-quality.
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	Station_ID
	Station_Name
	PCode
	Anal_Name
	Date_Time
	RCode
	Result

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/29/1994 00:00
	
	33.03

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/14/1994 00:00
	
	30.35

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/15/1994 00:00
	
	30.49

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/20/1994 00:00
	
	31.18

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/21/1994 00:00
	
	32.08

	PS0130
	Plant Yates Outfall
	TEMPDA
	Temperature, Water, daily avg.
	06/22/1994 00:00
	
	32.56


Besides extracting data from existing files, the SQL Query Manager can be used to create new (non-WRDB) tables, delete records, add table indices, etc. Only experienced SQL users should attempt to perform such potentially destructive actions.

2.9.3.16 Setting the Private Directory

Paradox constantly uses the so-called “private directory” to store temporary files and intermediate results. Upon installation, the private directory is set to C:\Windows\Temp. If you want to change it to another location, select File | File Management | Set Private Directory… and see the following dialog box:
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2.9.3.17 Table Repair Utility

Should any of your database tables become corrupted, you can use a utility to rebuild the table by selecting File | File Management | Table Repair Utility, noting the subdirectory and name of the file you want to rebuild. The following dialog box appears:
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After clicking Yes, you are presented a screen that looks like this:
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Either type the file name in the Select Table Name edit box or browse to it by selecting the Browse… button; then click Rebuild. If you try to rebuild a file that is currently open, you will get an error message.

2.9.3.18 BDE Administrator Utility

BDE stands for “Borland Database Engine”. It is the low-level database software that allows Paradox to access database tables from a variety of sources. Although most database settings can be controlled by WRDB, there are a couple that can only be configured using the BDE Administrator Utility. Appendices E and F discuss usage of the BDE Administrator Utility for Network and SQL Server access, respectively.

To start the utility, select File | File Management | BDE Administrator Utility. When you do, the following warning is displayed:
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One other situation requiring the use of the BDE Configuration Utility occurs when you export to a file; you may see the following warning:
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To properly configure BDE, follow the directions above: start the utility and set the parameter as shown below:
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You can also run the BDE Administrator from the Windows Control Panel.

2.9.4 Printer Setup

Change your default printer and configure it by selecting File | Printer Setup. A list of currently installed printers and settings is displayed:
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Paper orientation is automatically set depending of the format of the report being printed. When printing graphs, you must explicitly set the paper orientation by first clicking the Printer Setup button.

2.9.5 Add-In Manager

WRDB has been enhanced to allow access to additional database management routines useful to water resources and environmental professionals. Each add-in has its own drop-down menu that is optionally visible. Add-ins are activated by selecting Tools | Add-in Manager. Select which add-ins you want to access by checking the appropriate box:
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When you check a box, WRDB checks for the existence of necessary program and data files. If all is in order, the add-in’s menu is added between WRDB’s Tools and Help menus. The Configure buttons are used to specify program and data locations.

Detailed documentation for each add-in is included in Appendix H.

2.10 On-Line Help

Access the powerful WRDB Help system at any time by pressing function key F1. This provides context-sensitive help, meaning that help is displayed concerning the particular operation you are attempting. You can also select the Help menu and jump to Contents & Index and learn About WRDB. There are menu items cause your Internet browser to start and jump directly to the WRDB web site (http://www.wrdb.com) and start your mail program so you can quickly send a technical support request to the program author.

The help system contains almost all the material in this printed User’s Guide as well as additional details not presented here. In addition, it contain “hot links” that make it easier to learn about related topics.

2.11 Tutorials

2.11.1 Creating a Working Table

A Working table is used to hold data temporarily, prior to its formal introduction into a Master table, for review and validation. The life history of a batch of working data is tracked in the Tracking table. Data are considered working because they are intended to eventually be validated and then transferred into a Master table. After this is done, the Working table would then typically be archived (backed up and deleted) to the Working Table Archive Directory.

To create a Working table, select File | New Working Table and fill in the tracking information. A new, empty Working database table is created in the Working Table Location and an empty Data Browser is displayed.

There are a number of ways of getting raw data into a new Working database table. See the following two sections to learn how to do it.

2.11.2 Entering Data into a Working Table

To enter data into a new or existing Working table, first create a Working table or open an existing Working table. The data browser for the table will be opened and selected.

It is easy to enter data from the keyboard, one parameter at a time, or multiple parameters at a time, using supplied forms. These data are immediately displayed in the data browser. 

If you want to edit data you can also use the single parameter entry form for that purpose (Section 2.7.4.1.1). However, you cannot edit data with the multiple parameter entry form (Section 2.7.4.1.2). 

If you have Supervisor clearance you can edit using the data browser or select File | File Management | Working | Delete Selected Records.

2.11.3 Importing Data from an Outside Source

It will usually be more convenient to create and enter data electronically using software outside WRDB (a text editor or spreadsheet, for example). Sometimes, you may be provided electronic data created in digital format (such as from automatic recorders). It is easy to import electronic data into WRDB using the following step-by-step procedure:

1. Create or edit the text file so it is in the proper format for conversion.

2. To enter data into a new or existing Working table, first Create a Working Table or Open an Existing Working Table. The data browser for the table will be opened and selected.

3. Next, select Edit | Import Text File, and then select the desired file format from the pick list.

4. Select the desired text file using the File Browser and click OK.

5. dbconv will run and display its progress and any error messages. If errors were detected, no data will be added to the Working table. If dbconv was successful, records will be added after your approval.

See Sections 2.7.4 and 2.7.4.2 and Appendix C.

2.11.4 Check and Validate Data in a Working Table

( Supervisor

Checking raw data is a vital part of developing confidence in your data source. As explained in Working and Master Table Overview, raw data must flow through Working tables and be validated before they can be considered QA qualified to be transferred into a Master table.

Data validation ideally would consist of examination of raw data to be sure it is:

· within analytical limits

· reasonable considering historic observations

· consistent with measurements of other parameters (e.g., it might be unreasonable to have very low DO and BOD)

· consistent with measurements at other locations

· correctly entered from raw data sheets

These validations would probably need to be done by an experienced environmental or water resources professional. 

On the other hand, minimal effort might be required to validate a data set. For example if model output data are being added to a Master table, a quick spot check of Working table values against a model output printout might suffice. It is the Project Supervisor’s responsibility to define what constitutes data validation.

To validate records in a Working table:

1. Select File | Open Working Table and choose the table you want to validate.

2. Select Validate | Single Parameter Validation, enter the necessary tracking information, and use the validation form to move to desired records, editing and validating them as desired.

3. Alternatively, select Validate | Batch Validation. Again, enter the necessary tracking information and then confirm that you do indeed want to validate all records in the table.

See Section 2.7.4.3.

2.11.5 Transferring Data from a Working to a Master Table

( Supervisor

Only a Supervisor has the ability to transfer Working table data to a Master table because password access is needed to perform the function. If the Supervisor did not personally validate the data, he or she will probably review any hand-written notes and the tracking information to be satisfied that the data are of sufficient quality to qualify for a Master table. The Supervisor must also carefully consider which Master table he wants to put the data in. If data are transferred to the wrong Master table, use Delete Selected Batch on the File | File Management menu. WRDB warns you if you are about to transfer a batch of data to a Master table for a second time.

To transfer all records in a validated Working table to the Master table:

1. Select File | Open Working Table and choose the table you want to transfer.

2. Select Validate | Transfer to Master Table, enter the necessary tracking information, and confirm the operation.

See Section 2.7.6.

2.11.6 Exporting Data to Another Application

As powerful as WRDB is, it is inevitable that there will be times when you need to use other applications to further analyze or display the data. For example, suppose the time series graphing of DO in the mainstem is sufficient for data analysis but you want to prepare a graphic that superimposes population trends on observed DO readings at mainstem station CR0024. You could print a report and manually re-enter the DO observations into a spreadsheet program that contains census data. However you’d be more wise to use WRDB’s data export capabilities to create a file you can further manipulate. 

Let’s use the above example and follow the step-by-step procedure:

1. Open the Master table containing historic trend monitoring data.

2. Select Select | Select Data Ranges, click on Select All to clear any earlier conditions, and click on CR0024 in the Station list and DO in the Parameter list. Then select Execute. (See Section 2.8.1.4)

3. Now that you’ve selected only the data you are interested in, export it by selecting Output  | Export to File. Select the desired spreadsheet format and then enter the subdirectory where you want the exported file to go. The file will be given the name you enter and be given the appropriate extension. You do not need to check the Export all Support Tables, too or Convert to a New Project check boxes (see Section 2.8.6).

4. When complete, start your spreadsheet program and open the exported file. It may look like this:
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Note that Excel was not able to automatically recognize the date/time format output by WRDB. It was easy to write a simple equation to perform the necessary conversion (see the formula bar in the above figure). Alternatively, you can perform a Julian date-time conversion and then set the column format in Excel to a “date” format.
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