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The ODM Tools application and all associated source code and documentation are
available at the following URL: http://water.usu.edu/cuahsi/ODM/

The ODM Tools software, source code, and documentation are provide free of
charge under the GNU General Public License, Version 2, 1991 as published by
the Free Software Foundation. A copy of the full GNU General Public License is
available at http://www.gnu.org/licenses/gpl.html.

Disclaimers

Although much effort has been expended in the development and testing of the
ODM Tools application, errors and inadequacies may still occur. Users must make
the final evaluation as to the usefulness of ODM Tools for his or her application.

The following excerpts are taking from the GNU Public License under which this
software and its source code are distributed. See the full GNU General Public
License for details.

BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY
AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY
OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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1.0 Introduction and Software Description

The CUAHSI Hydrologic Information System (HIS) Project is developing information
technology infrastructure to support hydrologic science. One of the components of the HIS is a
point Observations Data Model (ODM) (Tarboton et al., 2007), which is a relational database
schema that was designed for storing time series data. The purpose of the ODM is to provide a
framework for optimizing data storage and retrieval for integrated analysis of information
collected by multiple investigators. It is anticipated that the CUAHSI HIS ODM will be
implemented by a number of local work groups throughout the country and that these work
groups will use the ODM as a mechanism for publication of individual investigator data and for
registering these data with the National HIS.

Under this premise, the ODM Tools application was created to allow administrators of local
instances of the ODM to visualize, manage, manipulate, edit, and export data that have been
imported to their local instance of the ODM. The development of the ODM Tools application
has several advantages. First, ODM Tools protects the security and consistency of a work group
HIS ODM database because it provides users with a set of automated tools for performing many
of the most common database transactions. Second, ODM Tools allows users to export data
from their ODM instance with an accompanying metadata file. This allows users to work with
local copies of data series exported from their ODM database while preserving the provenance of
the data via the metadata file. ODM Tools also provides a mechanism by which users can
interact with the ODM database without having to learn the complexities of its relational
structure. Finally, for more advanced users, the source code of the ODM Tools application
provides an example of how applications can be built on top of the CUAHIS HIS ODM.

1.1  General Functionality

The main objective of the ODM Tools application is to provide managers and users of work
group instances of the ODM with a set of value added tools that they can use to better manage
their data. These tools are organized into three general areas: 1) query and export; 2) visualize;
and 3) edit. The Query and export functionality allows users to find the data that they are
interested in and export it to a simple format that can be used with a variety of analysis software.
The Visualize functionality allows users to quickly plot and summarize data using a variety of
plot types and descriptive statistics. The Edit capability of ODM Tools was designed to provide
users with a simple set of tools that they can use to edit existing data series and to create new
data series from existing data series.

1.2 Platform and Minimum System Requirements

ODM Tools was designed to run on Microsoft Windows XP or Windows 2003 Server based
computers. It is recommended that machines running the ODM Tools software have at least 100
MB of free disk space and 1 gigabyte of RAM. In addition, computers running the ODM Tools
application must have the Microsoft .Net Framework Version 2.0 installed prior to installing
ODM Tools. Instructions for obtaining the .Net Framework Version 2.0 from Microsoft are
included in the Installation Instructions section below.



ODM Tools is a client application. It must be connected to an instance of the CUAHSI HIS
ODM Version 1.0 that has been implemented in Microsoft SQL Server 2005. The SQL Server
database can be located on the same machine as the ODM Tools application, or ODM Tools has
the capability to connect to a remote ODM database provided that the database server name and
ODM database name are known and the user has been give access to and authentication
information for that server and database.



2.0 Installation Information

2.1 Installation Prerequisites

Prior to running the ODM Tools installation, you must first install the Microsoft .Net Framework
Version 2.0. The .Net Framework Version 2.0 is required to run software applications developed
in Microsoft’s Visual Studio .Net 2005. Instructions for downloading and installing the .Net
Framework Version 2.0 can be obtained from the Microsoft website via the following URL:

http://www.microsoft.com/downloads/details.aspx?Familyl D=0856each-4362-4b0d-8edd-
aab15c5e04f5&displaylang=en

Once the .Net Framework Version 2.0 has been installed, you can continue with the ODM Tools
installation.

NOTE: ODM Tools requires that you have an ODM database implemented in Microsoft SQL
Server 2005. If you do not already have an instance of Microsoft SQL Server running, you can
download and install Microsoft SQL Server 2005 Express from Microsoft for free. Itis
recommended that you download and install both SQL Server 2005 Express and SQL Server
Management Studio Express. You can get these products and instructions for installing them at
the following Microsoft URL.:

http://www.microsoft.com/sgl/editions/express/default.mspx

Directions for attaching the test databases distributed with the ODM Tools software installation
to your instance of Microsoft SQL Server 2005 are included in Appendix A of this document.

2.2 Installing the ODM Tools Application
Install the ODM Tools using the following steps:

1. First, ensure that you have installed the Microsoft .Net Framework Version 2.0. See the
previous section if you have not done so.

2. Double click on the setup.exe installation file. This will begin the installation of the
ODM Tools application. After a few moments, the following window will appear:


http://www.microsoft.com/downloads/details.aspx?FamilyID=0856eacb-4362-4b0d-8edd-aab15c5e04f5&displaylang=en
http://www.microsoft.com/downloads/details.aspx?FamilyID=0856eacb-4362-4b0d-8edd-aab15c5e04f5&displaylang=en
http://www.microsoft.com/sql/editions/express/default.mspx

15/ ODM Tools - InstaliShield Wizard

Welcome to the InstallShield Wizard for ODM
Tools

The Installshield{R) Wizard will install QDM Tools on your
camputer. To continue, click Mext,

< Back [ oNext= | [ Cancel ]

3. Click the “Next” button to continue with the ODM Tools installation. You will see the
following window.

f@ ODM Tools - InstallShield Wizard

License Agreement

Please read the following license agreement carefully,

GHNU GEMERAL PUEBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation,

Inc. ,
51 Franklin Street, Fifth Floor, Boston, Mi 02110-1301

U3k Ewveryone is permitted to copy and distribute

verbatim copies of this license document, but changing
it is not allowed.

Preamble

(1 accept the terms in the license agreement

4. Read the license and then click on the radio button next to “I accept the terms in the

license agreement” to accept the license. Click the “Next” button. The following
window will appear for a few moments.



15/ 0DM Tools - InstalShield Wizard M=

Installing ODM Tools

The program features you selected are being installed,

Flease wait while the InstallShield Wizard installs ODM Tools, This may take
several minutes.

Status:

[ ]

< Back Mext = Cancel

When the installation is complete, you will see the following window. Click the “Finish”
button to complete the ODM Tools installation.

15/ ODM Tools - InstallShield Wizard

InstallShield Wizard Completed

The Installshield Wizard has successfully installed QDM Tools.,
Click. Finish bo exit the wizard,

< Back Cancel




2.0 Connecting the ODM Tools Application to an Instance of ODM

NOTE: The steps in this section assume that you already have an ODM database set up and
running within an instance of Microsoft SQL Server 2005. If you do not have SQL Server 2005
or a working ODM database, please consult the information in the Installation Prerequisites
Section above and in the appendices of this document for information on how to remedy this
situation.

Before you can begin using the functionality of the ODM Tools application, you must connect
the application to an ODM database implemented in Microsoft SQL Server 2005. The first time
you open the ODM Tools you will be prompted for the information required to connect to the
database. Complete the following steps to connect the ODM Tools application to your ODM
Database.

1. Start the ODM Tools application by clicking on Start --- All Programs --- CUAHSI HIS -
-- ODM Tools. You can also start ODM Tools by double clicking on the shortcut on
your desktop. The following window will appear.

Hew Database Connection

Flease select a Database:

Mizrosaft SOL Server
Server Address: | uwil.uzuedu

Database Name: | BearRiver0D
Server UgerID: |za

Server Password: | essssssss

[ Test Connection ] [ Save Changes l [ Cancel ]

NOTE: ODM Tools can connect to an ODM database implemented within any version of
Microsoft SQL Server 2005 (i.e., Express, Standard, Enterprise) using SQL Server
authentication. Both local and remote SQL Server databases can be accessed using the ODM
Tools application. ODM Tools assumes that you have already been given a SQL Server
authentication login with a username and password that has access to the database that you want
to connect to.

NOTE: You must know the server address to connect with a database implemented on that
server. This is the name of the computer on which your instance of SQL Server is installed (in
the above example it is a remote server called uwrl.usu.edu). If you have installed the ODM
Tools application on the same computer as your SQL Server instance, the Server Address is
“(local)” (if you are using SQL Server 2005 Standard or Enterprise installed as the default
instance) or “(local)\SQLEXPRESS” (if you are using SQL Server 2005 Express). See the
following examples. If you do not know the server address, consult with the administrator of
your SQL Server database.

Example database connection information for an ODM database on a remote server using SQL
Server 2005 Standard or Enterprise installed as the Default instance:



Mew Database Connection

Please select @ Database:

Microsoft SOL Server
Server Addiess | werl.usuedu

Databsse Mame: | BeaRiverdD
ServerUser [D: |53

Server Password. | eessssans

[ Test Connection ] [ Save Changes I [ Cancel ]

Example database connection information for an ODM database on the local machine using SQL
Server 2005 Standard or Enterprise installed as the Default instance:

MNew Database Connection

Please select a Database:

Microzoft SOL Server
Server Addiess: | (locall

Database Mame: | OD
ServerUser [D: |53

Server Password, | #essssans

[ Test Connection ] [ Save Changes I [ Cancel ]

Example database connection information for an ODM database on the local machine using SQL
Server 2005 Express:

Database Configuration

Flease select a Database:

Microsoft SOL Server

Server Address:

[localhSHLEXPRESS

Database Mame:  LitleBearRiver
Server User[D: s
Server Password:  eeessssss
[ Test Connection ] [ Save Changes ] [ Cancel

Example database connection information for an ODM database on a remote machine using SQL
Server 2005 Express:

Database Configuration

Flease select a Database:

Microzoft SOL Server

Server Address:

nooktest vl usueduhSOLEXPRESS

Database Mame: | LitleBearRiver
Server User ID: |54
Server Password: | ssesssess
[ Test Connection ] [ Save Changes ] l Cancel I

NOTE: By default, SQL Server 2005 Express does not allow remote connections. You must
enable this feature before you can connect ODM Tools to a remote SQL Server 2005 Express
database. See the instructions at the following URL for enabling remote connections using SQL
Server 2005 Express: http://support.microsoft.com/kb/914277.



http://support.microsoft.com/kb/914277

2. Type the information for your ODM database into the text boxes provided, including the
server address, the database name, and your SQL Server user name and password. Click
the “Test Connection” button to test the connection to your ODM Database. If your
connection is successful, the following window will appear.

0ODM Tools

-
\y Connection Successful

3. Click “OK” to return to the New Database Connection screen. Click the “Save Changes”
button to save your database connection information. Once you have completed this step,
your database connection information will be saved in a configuration file and the ODM
Tools application will open with a connection to your ODM database. The next time you
open the ODM Tools application it will use the database connection that you just set up.

If you wish to change the database connection after you have completed steps 1-3 above (for
instance if you want to point ODM Tools at a different ODM database) you can access the
database connection information by clicking on the “Edit” pull down menu in the ODM Tools
application and selecting “Database Connection.” This will open the same dialog as before, and
you can change your database connection. Click the “Save Changes” button to save any changes
to the database connection and return to the ODM Tools application.



3.0 Querying and Exporting Data Series

The CUAHSI HIS ODM has within it the concept of a “data series.” Each data series in the
ODM represents a unique Site, Variable, Method, QualityControlLevel, and Source combination,
and the SeriesCatalog table in the ODM provides a listing of all of the distinct series of data
values stored in the ODM. ODM Tools provides the ability to query an instance of the ODM for
specific data series based on information contained in one or more fields in the SeriesCatalog
table. Once specific data series are identified, users can then export them to a delimited text file
in the CUAHSI HIS MyDB format. The following figure shows the Query tab of the ODM
Tools application, and the following sections describe the data series query and export
functionality of ODM Tools.

% 0DM Tools =JoEd
File Edit Tools Help
e e i e
[ Quen by Site
Chaosg Sites lr_om alist ) ) . . Query by Site Mame
]| AND
Query by Site Code fa=)
=l
] Quey by Variable
Choose Yariables from a list (uery by Yariable Name
A AND
[uery by Yanable Code oR
=
] Quem by Source Other Query Options
Organization [; ] [] General Categony [ ¥alue Type ] Qudlity Control Level ) [ # of Observations
| »
<=
Source Description ;] [ Time Period
[ Sample Medium D_Data Type
AND OR [ Method ]

Site | Wariable  “ariable Unitz | General Category | Value Type | Sample Medium | Data Type Quality Contral Level | Method Description | # of Obser|

Erport Checked Metadata Export Checked Data Cuery

3.1 Selecting Data Series

The Query tab allows users to query the ODM database to find specific data series and then
either export these data series or send them to the Visualize or Edit tabs. Users can search for
data series by site (either by selecting from a list or searching for a text string in the site code or
name), by variable (either by selecting from a list or searching for a text string in the variable
code or name), by Source, by General Category, by Sample Medium, by Value Type, by Data
Type, by Quality Control Level, by Method, by number of observations, and by Time Period.
The following example illustrates how data series can be identified using the query options on
the Query Tab.



1. Make sure that the Query tab is active by clicking on its tab at the top of the ODM Tools
application.

2. Enter criteria for one or many of the data series attributes listed on the Query tab. First
check the box next to the attributes for which you want to add criteria (i.e., Query by Site,
or Query by Variable). Next, either select criteria from the lists given or type your search
text into the text boxes. Your screen might look something like the following:

0DM Tools M][=1] %]
File Edit Tools Help

Query Yisualize Edit
Query by Site ) ) Multiple:
) Choose Sites from a list (& Query by Site Mame Entries [ ]

| || Bear River & AND

O Huery by Site Code O R
| %

] Query by Variable

Choose Yariables from a list Cluery by Y ariable Narme

; i AND
Query by Variable Cods i)
=
Query by Source DOther Query Options
(&) Organization [ ) General Category [ Walue Type Quality Control Level [ # of Observations
Urited States Geological Survey | Hydralogy || 0-Raw data 5
Water Quality L 1 - Buality contralled d o
| 2 - Derived products
O Source Desciiption ;] 3- \nterpretepd product [ Time Period
4 - Knowledge producl
Sample Medium Data Type
] Surface Water Average
SRlas Irstantaneous
END OR [ Method ;)

Site| Variable | Warable Units | General Category | Value Type | Sample Medium | Data Type | Quality Control Level | Method Description | # of Dbser|

< e

Expait Checked Metadata Export Checked Data

3. Click on the “Query” button at the bottom of the form. You will notice that the data grid
at the bottom of the form is populated with any data series that are returned by your
query. See the following figure for an example:
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% ODM Tools =Jo)&d
File Edt Tools Help
Duery isualize Edit
Query by Sitg Multiple:
() Choose Sites from a list @ Query by Site Name Entries [: ]
| Bear River & AND
) Query by Site Code ) OR
|
] Guery by Yariable
_Chonse Wariables from a list Guery by Yariable Name .
[l AND
Query by ariable Code oR
=
Query by Source Other Query Dptions
(&) Drganization [: ) General Categaory [ Value Type Quality Cortral Level [ # of Observations

[ Nw/15:10011500 - BEAR RIVER NEAR UTAHYYOMING STATE LINE
[] Ww/15:10016300 - BEAR RIVER AT EVANSTON, why

] Ww/15:10011200 - WEST FORK BEAR RIVER AT WHITHEY DaM. NR OSKLEY, UT
[] Mw/15:10011400 - WEST FK BEAR RIVER BL DEER CR NR EVANSTON, WO

[ MwI5:10020100 - BEAR RIVER ABOYE RESERVDIR, NEAR WOODRUFF, UT

NYw/I5:00060 -
N/15:00080 -
Nw/15:00080 -
Nw/I5:00060 -
N'w/15:00080 -
N/15:00080 -

Discharge. daily average
Discharge, daily average
Dizcharge, daily average
Discharge. daily average
Discharge, daily average
Digcharge, daily average

United States Geological Survey Hydraology 0-Raw data 3
“wlater Cuality 1 - Quality controlled d =
2 - Derived product:
© Source Deserpion () 3-Intepreted pioduet] L Time Perod
4 - Knowledge produc!|
Sample Medium D ata Type
Surface Waler Average
- Instantaneous T
AND OR [ Method ;)
Site WYariable “Yariable Units had
[ Mew/15:10010400 - EAST FK BEAR RIVER MR EVANSTON, W OMING WW15:00060 - Discharge, daily average  cubic feet per second

cubic: feet per second
cubic feet per second
cubic feet per second
cubic feet per second
cubic feet per second
cubic feet per second |

[T] Mw/I15:10020300 - BEAR RIVER BELOW RESERVOIR, NEAR WOODRUFF, UT
< T

Export Checked Metadata Export Checked Data

Each of the records in the table at the bottom of the form represents one data series. You can
view all of the attributes of each data series by using the scroll bars to the right and bottom of the
tabular list of data series. You can further limit the number of data series returned by your query
by adding additional or more specific criteria in the query options on the form and then re-
running the query by clicking on the “Query” button.

3.2  Exporting Data Series to MyDB

ODM Tools uses the MyDB table format for data export. MyDB is a simplified version of the
ODM that consists of a single table with many of the most important fields from the ODM.
Appendix B of this document describes the MyDB table format in detail. MyDB was designed
by the CUAHSI HIS Team and in the future will serve as the underlying data source for many of
the tools developed as part of the HIS Analyst Toolkit under development by the HIS Team.
MyDB is a delimited text file that can easily be loaded into many data visualization and analysis
software programs such as Microsoft Excel.

Once you have identified a set of data series using the query options, you can select them for
export by clicking on the check box in the left most column of the data grid that contains the list.
One or more data series can be selected for export to a single MyDB file by clicking on their
selection check boxes. To export data series from ODM, use the following steps:

1. Using the query functionality, select a set of data series using the steps described in
Section 3.1 above.
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2. Click the check boxes next to one or more data series to select them for export to MyDB.

Your screen may look something like the following:

0DM Tools

BE)

File  Edit
Guery

Quen by Site
© Chosse Sieshomalit

Tools  Help

Visualze Edt

Bzar River

E __\f'alue T_ype

(&) Query by Site Mame

| O Query by Site Code

] Queny by Variable
_Ehnnse Wariables from & list - Cluery by Y ariable Name
Guery by Yaable Code
[]
[¥] Quemy by Source Other Query Options
(%) Organization (; ) _!E_En_ef_al Category

Guality Control Level

tultiple
Entriez [
@ AND

O OR

AMND
3]

[] # of Observations

United States Geological Survey | Hydiglogy 0-Raw data 5
“wiater Quality 1 - Quality controlled d e
2 - Derived products i .
© Source Description [ ) | 3- Interpretepd product| O Time Period
4 - Knowledge produc! 10
Sample Medium _pata Type
Surface water | Average
: | Instantaneous z
AND oR ] Method [ ]
ariable Waniable Units i
-EAST FE.BEAR RIVER MR EVANSTOM, WY OMING W\w15:00060 - Discharge, daily average  cubic feet per second | =
-'"WEST FORK BEAR RIVER AT WHITHEY DAM, MR OAKLEY. UT  W\wWIS5:00080 - Discharge. daily average  cubic feet per second
-WEST FK.BEAR RIVER BL DEER CR MR EVAMSTON, WO MWIS: 00060 - Discharge, daily average  cubic feet per second
-BEAR RIVER MEAR UTAHWYOMING STATE LINE MWIS: 00060 - Discharge, daily average  cubic feet per second
-BEAR RIVER AT EVANSTOM, W WW15:00080 - Discharge, daily average  cubic feet per second
-BEAR RIVER ABOVE RESERVOIR, MEAR WOODRUFF, UT WW15:00080 - Discharge, daily average  cubic feet per second
[] Mw5:10020300 - BEAR RIVER BELOW RESERVOIR, NEAR WOODRUFF, UT M'w15:00080 - Discharge, daily average  cubic feet per second |
£ I |
I Erport Checked Metadata ] [ Export Checked Data ] l Guery l

3. Click the “Export Checked Data” button. The following window will appear.

Export as MyDB Format

Save in: | ) MyDE Examples Tv._

A
K%
My Fecent
Documents

M

Desklop

by Documents

<

My Computer
.
-

b Metwork,

File name: . MyDE

Save az type: Comma Delimited Format(”, cav)

Q? o

B4l Save

4. Navigate to the location on disk where you want to save your MyDB file. Give your
MyDB file a name and then select a file type — either comma delimited format (.csv) or
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tab delimeted (.txt) format. Click the “Save” button to save your MyDB file. The
following windows will appear.

Exporting Data

e | Z

ODM Tools

\]:) Export Complete

5. Click on the “OK” button to return to the ODM Tools application. The following is an
example of a MyDB file exported to a comma separated values text file.

] MyDB.csv - WordPad ==
File Edit View Insert Format Help

Ded SR # B B

SeriesID,Value=ID, Data¥alue,Valuehecurasy, LocalDateTime, DateTineUTC, TTCOffaet, Sitecode, VariableCods, Of fsetValue, Offaet TypeID, Censorcode, Qualifier ID, SanpleID 2

29,12208,1.4,,10/2/1963 12:00:00 AM,10/2/1963 7:00:00 AM,-7,"NWIS:100112007, "NWIS:00060",,,nc,,,

29,12209,1.4,,10/3/1963 12:00:00 AM,10/3/1963 7:00:00 AM,-7,"NWIS:100112007, "NWIS:00060",,,nc,,,

29,12210,1.3,,10/4/1963 12:00:00 AM,10/4/1963 7:00:00 AM,-7,"NWIS:100112007, "NWIS:00060",,,nc,,,

29,12211,1.6,,10/5/1963 12:00:00 AM,10/5/1963 7:00:00 AM,-7,"NWIS:100112007, "NWIS:00060",,,nc,,,

29,12212,1.9,,10/6/1963 12:00:00 AN, 10/6/1963 7:00:00 AM,-7,"NUIS:10011Z00", "NWIS:00060",,, nc,,,

29,12213,1.7,,10/7/1963 12:00:00 AMN,10/7/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,, nc,,,
z9,12214,1.7,,10/8/1963 12:00:00 AN, 10/8/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",
29,12215,1.7,,10/9/1963 12:00:00 AM,10/9/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",

29,12216,1.7,,10/10/1963 12:00:00 AM,10/10/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,,nc,,,

29,12217,1.7,,10/11/1963 12:00:00 AM,10/11/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,, nc,,,

29,12218,1.9,,10/12/1963 12:00:00 AM,10/12/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,,nc,,,

29,12219,3.3,,10/13/1963 12:00:00 AM,10/13/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,,ne,,,

29,12220,3.2,,10/14/1963 12:00:00 AM,10/14/1963 7:00:00 AM,-7,"NUIS:10011200", "NWIS:00060",,,nc,,,

29,12221,3.3,,10/15/1963 12:00:00 AM,10/15/1963 7:00:00 AN, -7, "NUIS:10011200", "NWIS:00060",,,nc,,,

29,12222,3.3,,10/16/1963 12:00:00 AM,10/16/1963 7:00:00 AN, -7, "NUIS:10011200", "NWIS:00060",,, nc,,,

29,12223,3,,10/17/1963 12:00:00 AM,10/17/1963 7:00:00 AM,-7,"NWIS:100112007, "NWIS:00060",,,nc,,,

29,12224,2.7,,10/18/1963 12:00:00 AM,10/18/1963 7:00:00 AM,-7,"NUIS:10011200", "MWIS:00060",,,nc,, ,

29,12225,2.9,,10/15/1963 12:00:00 AM,10/19/15963 7:00:00 AM,-7,"NUIS:10011200", "MWIS:00060",,,nc,,,

28 17226 3 7 AN/2N/1GE% 17.00.00 B 102041863 7-N0-O0 OM —7 THTTS. 100112007 MMETSOA0EAT  ne i

For Help, press F1 WUM

NOTE: The above example shows a MyDB file with a minimum number of export columns.
The MyDB file exported by ODM Tools can be customized to include additional attributes of the
data values using the data export options described in Section 3.4 below.

Data series can also be exported by right clicking on them in the data grid at the bottom of the
form and selecting “Export Single Data” from the context menu. This will pop up the same file
dialog shown above that will allow you to save the MyDB file for the data series that you right
clicked.

3.3 Exporting Metadata

ODM provides the functionality to store a substantial amount of metadata about each data value
and each data series contained in the database. This metadata includes information about the site
at which the observations were made, information about the variable that was measured and the
methods that were used to make the measurements, information about the organization that
collected the data, and other supporting information. Much of this information is not included in
the MyDB table format; however, in order to maintain the integrity of data series exported from
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ODM, ODM Tools includes functionality to view and export the metadata associated with one or
more selected data series. The exported metadata file contains a snapshot of all of the metadata
stored in ODM for the data series that are being exported. See Appendix B for a detailed
description of the MyDB metadata file. Exporting a metadata file can be accomplished using the

following steps:

1. Follow steps 1 and 2 above for exporting data series to a MyDB file.

2. Click the “Export Checked Metadata” button. The following window will appear.

Export Metadata to XML file

Savejn | ) MyDBE Examples
=1 .
ES
My Recent
Documents

Deskiop
My Documents
3

My Computer

My Metwark, Save as lype:

‘h) File name: Metadata.zmi
—

Metadatal”, xml]

o m,

3. Navigate to the location on disk where you want to save your metadata file. Give your
metadata file a name and then click the “Save” button to save your metadata file. The

following is an example of the metadata file.
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/€ C:\Documents and Settings\jeff\Desktop\MyDB.xml - Windows Internet Explorer E]@

2] c:\Dacuments and Settings'jeff\DesktopiMyDB, xml M| *] | X G
: Fle Edt view Favortes Took Help

v oa [ ; - Py »
UF g0 | @8 C\Dacuments and Settings\jeFf\Desktop|MyDB xml : 2- 8 (=0 ~ |:5rPage - (% Tools -

[C:\Documents and Settings!jeffiDeskkopiyDE.xmi|

<?xml version="1.0" encoding="utf-8" ?=
- =Metadata>
- <DataSerieslist Total="1">
- <DataSeries ID="1">
- «Generallnformation>
<TopicCategory=inlandWaters </ TopicCategory >
<Title=Little Bear River Conservation Effects Assessment Project
water quality data.</Title>
<Abstract>Under funding from the United States Department of
Agricultures Conservations Effects Assessment program, USU is
conducting continuous water quality monitoring of the Little Bear
River to demonstrate and compare the use of alternative
monitoring approaches in estimating pollutant concentrations and
loads. </Abstract>
<ProfileVersion /=
<Metadatalink />
<MetadataCreationDate>3/9/2007 12:40:08 PM</MetadataCreationDate>
</Generallnformation=>
- <SiteInformation=
=SiteCode>USU:USU-LBR-Mendon </SiteCode >
<SiteName >Little Bear River at Mendon Road </SiteName:>
- <GeographicCoordinates:
<L atitude />
<Longitude /=
=SRSID>4269</SRSID >
«SRSMame =NADS83 </SRSName =
«<IsGeographic>True</IsGeographic>
<Notes /=
</GeographicCoordinates:
- «localCoordinates>
<localX />
<lLocaly¥ /=
«SRSID>26912</SRSID>

~CRCMama~NANS2 f IITM 7ana 19N - /SRSMama -

Done j My Computer H100% -

Once data series have been identified using the query options, you can also export the metadata
for a single data series by right clicking on it in the data grid at the bottom of the form and
selecting “Export Single Metadata” from the context menu. If you wish to preview the metadata
prior to saving it to disk, you can right click on a data series in the data grid and select “View
Metadata” from the context menu. This will launch the metadata file for the currently selected
data series to the default XML file viewer on your machine (most likely Internet Explorer).

NOTE: The format and contents of the metadata file are described in detail in Appendix B of
this document.
3.4 Data and Metadata Export Options

ODM Tools provides users with options for customizing the contents of the export MyDB file
and for customizing the behavior of the metadata export. The data and metadata export options
can be access using the following steps.

1. Click on the “Tools” pull down menu and select “Options”. The following window will
appear.
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Options

Expanded kpDE Options
Time Attributes

Site Attributes
‘ariable Attributes
Qualifier Attributes
Difszet Attributes
Source Attributes

Other Qptions
Export b etal ata with MultipleD ataE sport

[ 0K, ][ Cancel ]

2. By clicking on the check boxes next to attribute groups under “Expanded MyDB
Options,” you can control the attribute groups that are written to MyDB files when they
are exported. Choose your MyDB export options by clicking any check boxes next to the
attribute groups that you are interested in. The attribute groups selected on the “Options”
form will be written to any subsequent MyDB table exports.

3. The “Options” screen also allows you to control the behavior of the metadata export. If
you click the checkbox next to “Export MetaData with MultipleDataExport,” ODM Tools
will by default export a metadata file with every MyDB file that is exported. When this
box is checked, each time a MyDB file is exported, an accompanying metadata file with
the same file name (with a .xml extension) is written to the same location as the MyDB
file. This ensures that the full data series specification (consisting of the MyDB table
AND the metadata file) is preserved in the export. Choose your export options and then
click the OK button. This will return you to the main ODM Tools application.
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4.0 Visualizing and Summarizing Data Series

ODM Tools provides users with the capability to visualize data series using a variety of plot
types and to generate simple descriptive statistics for data series. The following sections
describe the data series visualization and summary statistics generation capabilities of the ODM
Tools application.

4.1 Plotting Data with ODM Tools

The data series visualization and statistical summary tools are contained within the “Visualize”
tab of the ODM Tools application. The following is a screen shot of the ODM Tools “Visualize”
tab.

B4 ODM Tools [[[=1% |
File Edit Tools Help
Querny Wisualize Edit
| Time Series | Probabilty | Histagram | Box/whisker Summaw Flot Options
USU:USU-LBR-Mendon - Litle Bear River at Mendon Road e e B AT
80 . - : - : . statistics.
I _ : : Statistics
Lo # Of Observations : 3278
=
= 60 1 # Of Censared Obs. 1}
£ Arithmetic Mean 12.08
5 50 +
i Geometric Mean ; 9614
a5 A I ainnurn ; 737
-
St Mirimurn - 273
3
2 a1 Standard Deviation ; 9.092
=
g - Cosficiant of Yariation: 8267
a ; : ; Percentiles 10% 48
H-Dec Brdan 16-Jan  24-Jan 1-Fehb 9-Feh 17-Feh 5% 57
Date [Median] 50% 7.6E5
| g 8% 16.95
Data T_D Wizualize - a0z > 76
Site : |USL:USU-LBR-Mendon - Litle Bear River at Mendon Road &l
Wariable : | 1J51: 999004 - Turbidity 4]
Select a Data Series to View :
General Cat Wariable LI Time Su. Time Sample Value Data Type | |# Plaiciahig )
Water Quality  nephelomet... 20 second  Suface ..  FieldOb.. Awerage Start Date - | 1,/ 1/2007
Water Quality  nephelomet... 20 second  Suface .. FieldOb.. Wariance —
‘Water Quality  nephelomet.. 20 second  Suface..  Fisld Ob.. Median EndDate: | 2/13/2007
wiater Quality | nechelomet 20 second  Surface Field Ob. BestFasuSu . 1Y
£ » Update Plot

The “Visualize” tab can be accessed using one of two methods. First, users can access this
functionality by clicking on the “Visualize” tab at the top of the ODM Tools application window.
Alternatively, users can right click on a selected data series in the data grid at the bottom of the
“Query” tab and select “Plot Data” from the context menu.

4.1.1 Selecting a Data Series for Plotting
Use the following steps to use the data visualization capabilities of ODM Tools.
1. If you haven’t already, click on the “Visualize” tab at the top of the ODM Tools
application window. This will take you to the “Visualize” tab. You will notice that much

of the functionality on this form is disabled to begin with and no plot is shown (see the
following figure).
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[ ODM Tools /oks

File Edit Tools Help

Query Visualize Edit

_TimESE'iES Probability | Histogram || Bosfwhisker Summary | Plat Options

~

Waiting For Update ...

|

£ 1 »
Data Ta Visualize -
Site . |USU:USU-LBR-Paradise - Litlle Bear River Near Paradise v
Variable :[LU5U:339004 - Turbidity [v]
Select a Data Series to View

General Category “Yariable Units Time Support | Time Units | S ample Medium WA

‘ot ater Quality nephelometric turbidity units 20 second Surface Water  Fiell
“wiater Cluality nephelometric turbidity units 20 second Surface Water  Fielc
“water Quality nephelometric turbidity units 20 second Surface Water  Fielr
“wiater Duali neohelometric burbidity units 20 second Suface Watsr  Field™
| | Update Plat

2. Select a site from the “Site” pull down menu, which is located near the bottom of the
form.

3. Select a variable from the “Variable” pull down menu, which is located just beneath the
“Site” pull down menu. You will notice that the data grid at the bottom of the form is
populated with the list of data series available for the site and variable combination that
you have chosen. Data series are listed in a data grid because it is possible to have
multiple data series for a single site/variable combination (an example would be where at
a single site a raw data series and a quality controlled data series exist for the same
variable).

4. Once you have selected a site and variable, select a data series in the list at the bottom of
the form by clicking on its row in the data grid. You can view all of the attributes for
each data series in the grid by using the scroll bars at the bottom and right of the data
grid.

5. Click the “Update Plot” button, which is located at the bottom right of the form, to

generate the plot and descriptive statistics. Your screen may look something like the
following.
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% ODM Tools M=%
File Edt Tools Help
Queny isualize Edit
| Time Series | Frobabilty | Histagram | Boxdwhisker Summary | Flot Options
USU:USU-LBR-Paradise - Little Bear River Near Paradise =i S eedda oy
1400 T T r . - - sisilea
: Statistics
O i) YOI, NPT - SO At KON SO MU e # Of Observations ; 913
= 4
= # Of Censored Obs. : 1]
~ 1000 +
2 Arithmetic Mean : 44.37
S 5
T e e 17.08
; b aimuim ; 1278.17
= GO0 -+
] Mirirnurn ; 2.44
& :
2 LIS R o e el Standard Deviation : 98.54
8 sk : : ] Coefficiant of Yariafion: 3783
0 . l ; n 5 Percentiles 10% 4.01
1-Feh  4Feh  T-Feh 10-Feb 13-Feb 16Feb 18Feb  22-Feb 5% 6.4
Date pees [Median] 50% 1335
2 : > 75% 3EE
Data T_D Wizualize : Q0% 1019
Site : |USL:USU-LBR-Paradise - Litthe Bear River Near Paradise Rl
Varizble :[LU5L: 989004 - Turbidity [v]
Select a Data Series to View :
5| Sample Medium Walue Type [ata Type Quality Control Level Mett Date Range s
Surface Water  Field Observation Awetage 1] Turbi| Start Date: | 2/ 1/2007
Surface Water  Field Observation Wariance 1] Turbi =
Surface Water  Field Observation Median ] Turbi End Date: | 2/20/2007
. SurtaceWater  Field Observation  Best Easw Svstematic E stimator 1] Turb!'v
< > Update Plat

NOTE: Each time a new data series is selected, the plot window is cleared. You must then
click the “Update Plot” button to generate a new plot of your newly selected data series.

4.1.2 Restricting the Date Range

ODM Tools provides the functionality to limit the date range for data shown in the plot window
and summarized in the descriptive statistics. The “Start Date” and “End Date” for the data series
are located at the bottom right of the form. These dates are automatically populated for each data
series when they are selected in the data grid. The data shown in the plot and the statistics in the
“Summary” tab are reflective of the data within the date range shown. If you wish to restrict the
date range for a data series, you can click on the down arrows to the right of each date and select
a new one from the calendar (see below), or you can simply click on the year, month, or day of
one of the dates and use the up and down arrows to adjust the dates.

NOTE: If you restrict the date range for a data series, the plot will be cleared. Similar to the
Note above, you must click the “Update Plot” button to regenerate the plot. Once it is
regenerated, the plot will show the data within the date range that you select and the “Summary”
tab will show summary statistics that are representative of the data that fall within the range that
you select.
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ODM Tools [:]@

File Edit Tools Help

Querny isualize Edit
| Time Series | Probabilty | Histogram | Bow/whisker | Summary | Flot Options
USU:USU-LBR-Mendon - Little Bear River at Mendon Road [] Use censored datain summary

280 T . stabistics.
ey Statistics
R
E 1 Of Dbservations 28720
2 200 4
§ # Of Cenzared Obs, o
=
a0 L L — ek o Aiithmetic Mean 3.4
:E Geometric Mean 2438
5
. 100 Maimum 233244.9
=
2
% Minirnurn 0.001
® 50 4 :
= Standard Deviation 1723
2 5 H

0 Pl IH' AN Coefficiant of Varistion 2563 +06

Jan-2005 Jan-2008 Jan-2007 Jan-2008 5

Date
11
23

b ako o e ——
Site | USU:USU-LBR-Mendon - Litthe Bear River at Mendon Road

1z 3.4 5 &
78 3 10 11 12 13|
14 15 16 17 18 19 20
21 22 23 24 25 26 27[%

Variable : | 51):933004 - Turbidity
2 28 28 30 A

Select a Data Series to Yiew :

| General Category Wariable Units Time Support | Time Units | Sample Medium : 37972007
W ater Quality nephelometric: turbidity units 20 second Surface Water  Fiel Start Date - | 8/ 4/2005 2
‘w/ater Duality nephelometric: turbidity units 20 zecond Surface Water  Fielc .
‘w/ater Duality nephelometric: turbidity units 20 gecond Surfaceater  Fiel EndDate 213/2007

‘w/ater Qualite nechelometric turbidity units 20 second Suiface wWater  Fiel™ |
& | > Update Flot

4.1.2 Switching Between Plot Types

ODM Tools provide several different plot types that can be used to visualize the data. You can
switch the plot types by clicking on the tabs at the top of the plot window (see figure below).
Plot types currently included in ODM Tools include time series, probability, histogram, and box
and whisker plots.

NOTE: Each time you select a new plot type by clicking on its tab, you must click the “Update
Plot” button to generate the plot.

0DM Tools (=15
Fle Edit Tools Help
< Time Series | Probahiity | Histoaram Enxm Summary | Plat Optiohs
=FTffle Bear River at Mendon Road [ R LR
d Stalisics
#0f Dbservations 20720
a4l N EP E . - - o] 1OF Censored Dbs 0
i’ l .Wj Arithmetic Mean 2234
g . Geometic Mean 2128
& T—‘ Masimum 4.084104
g
: [
i Wiy 04720347
g L ;
é 2 a0 . : g i i 1 Standard Deviation 07232
L]
g % Fa- Ceelficiant cfVeuiation 0523
7]
841 ] Percerties  10% 1.423
5 5% 1723
aidn e w w @ ow % ow & wow 4 Mediar) 50% 210
Jan Feb  Mar  Apr May  Jun Jul  Aug Sep  Oct Moy Dec 75% 2.454
Month 0% 3512
< >
Diata Ta Wisualize
Site . [USU-USUALBR-Mendon - Litls Bt River st Mendor Finsd [«]
Vaiisble:: 11511339013 - Gage height 5]
Select a Data Seies o View
Time Suppott| Time Units | Sample Medium Value Type | DataType  Qualy Control Level | Mg |~ Dtz Fange -
£y minke  Sutacewaster  Field Dbservation  Average i Wa| | StartDats: | 8/ 422005 v
EndDate: | 271872007 v
I j J & Updste Plot
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4.1.3 Changing Plot Options

Each of the plot types has one or more customization options that can be accessed by clicking on
the “Plot Options” tab at the top right of the form (see below).

B 0DM Tools (=)<
File Edit Tools Help
Query Yisualize Edit
Time Series Probability | Histogram | Box/whisker Sumiary | Flot Dptions
USU:USU-LBR-Paradise - Little Bear River Near Paradise
1400 T T T T T
Time Series Plot

— 1200 Plat Type

= ® lie O Pt O Both
7 1000

£

3

§ &00

El

= 600

2

=] ¢

o

& ao0

H t

@

. L . :
1-Feb 4Feb T-Feb 10-Feb 13-Feb 16-Feb 18-Feb 22-Feb
Date

Diata To Yisualize

Site : |USU:USU-LER-Paradise - Littls Bear River Near Paradise v

Variable : [ USL-339004 - Tubidty [v

Select a Data Series to Wiew Sile

ate Range
Time Support | Time Units | Sample Medium Yalue Type Data Type bl e

¥ units 20 second Surface Water  Field Observation Average Start Date: | 27 1/2007
W units 20 second Surface Water  Field Observation Wariance .
¥ units 20 second Surface Water  Field Observation Median End Date: | 2/20/2007
v units 20 secon d Surface Water  Field Observation  Best E asv Sustematic E stim! ™

% | > Update Plot

When you click on the “Plot Options” tab, only the options for the currently selected plot will be
available. The plot options are automatically applied to the current plot when you click on them.
The following is a list of all of the available plot options by plot type.

Time Series Plot — You can switch between “Line” (only the line is shown), “Point” (only the
points are shown, or “Both” (both the line and the points are shown).

Histogram — You can control the number of bars shown in the histogram by clicking on the
check box next to “Manually set the Number of Bars” and then inputting a number into the
“Number of Bars” text box. There is an upper limit of 23 bars on the histogram plot. You must
select a number less than 23. You can also choose between discrete break values or decimal
break values for the bars.

Box and Whisker Plot — You can choose the time period for the boxes from monthly (all data
values are grouped by month), seasonal (all data values are grouped by season), yearly (all data
values are grouped by year), or overall (all of the data values in one group) by clicking on the
radio button next to each of these options. You can also access a description of the statistics
included in the plots by clicking on the “Box Plot Description” button.

4.1.4 Exporting Plots

The plots generated by ODM Tools can be exported for use in documents, presentations, etc. To
export a plot, use the following steps.
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1. Select a site, variable, data series, time period, and plot type using the steps outlined
above and then click the “Update Plot” button. ODM Tools will export whatever plot is
shown in the plot window.

2. Right click on the plot window and select “Save Image As” from the context menu. The
following form will appear.

Save As
Savein: | () ODMTaols ™ Ce Jn e
5
£
My Recent
Documen s
;"_;}
Desktop
by Documents
w
My Camputer
@ e v
= =
My Netwark. Sawe as lype: Jpeg Fomat [* ipg) ~

3. Give the plot a file name in the “File Name” text box and then select a file type from the
“Save as type” pull down menu. Click the “Save” button to save the file to disk. The
following is an example of an ODM Tools plot exported as a jpeg file and then imported
to this document.

UsuU:USU-LBR-Mendon - Little Bear River at Mendon Road

USU:999013 - Gage height (ft)

t t
Jan-2006 Jan-2007
Date

NOTE: You can also copy the current plot to the clipboard by right clicking on the plot window
and selecting “Copy” from the context menu. The image on the clipboard can then be pasted
into another application such as Microsoft Word or PowerPoint.

4.1.4 Plot Zooming

The plot window within ODM Tools allows you to zoom in on the data that are shown. You can
do this by left clicking on the plot window and while holding down on the mouse button
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dragging a box around the area that you are interested in. The plot will be zoomed to the area
that you selected. See the following figures.

| B 00 Toow == | B 00M Toos BE
THe B Toh el 1 THe fdt foch telb = 1
ey Visasize Lt ey Vit L&
''''' t | Profeatoty | Hetegram | BoxPwhaber fime Sers | Prubabay | Hstogram | Bontwhaier
USU-USU-LBR-Mendon - Little Bear River at Mendan Read el USU-USU-LER-Mendon - Little Bear River at Mendan Road
u"q or v o a0
g i : 5 g \!ﬂll
| ol Atbenete: oo 220 15 [ |
) A [ 213 i | \
2 A 2 I
g ) J L 4 [r—— A0 B 30 1 \
3 J W \J' Hirwman 04720047 8 ! Il' kL h
2 b}' v i 0 nmR 2 A ¥ . _r\
z L' N T Standard Dviabon FRLE | \‘* \_\ i\ |
& | Coetheisrt of Vaistor: (1) E J \ ] e s
2,y 7 — S |
- Pacacties 1% ) S A
=% 11 k= )
[Msdchan] S0% 21m 15 [Msdchan] S0% 210
Jar- 2006 Jar2007 5 2 Duc-2005 2006 0 M2 s 2
Oute w 2512 fuix: - s 3512
& 0000 s »
Dats To Viousice Dk
Sitw | UFSLUrSUALEA M endon - Littie Dear Miver ot Mendon Flosd Sitm ~Litthe [ er o Marvdon Flosd -
Vintable || LISLL9ER0 3 G bl = Vaiabie 3. Gge berght -
1 1o View
s SangleMmun Vs Ty | Data Typw | Quaity Contiul Lewel | e T Supw 5 e Meien Wk Tyom | Dt Tyom  usity CotulLevel | W Lo Rirge
3 Suace Wilee  Fedd Observaten Aveiagn Q Wa St Dy - E ] . Sudace Walee  Fackd (bservaten  Aveingn Q Wa Stat Diade : | B 452005 >
- ErdDae: | 21372007 -
< H Jpdate Plot 4 H

View of Full Data Series Plot zoomed to a portion of the data series
NOTE: When you zoom in on a plot, the date range of selected data is unaffected. Because of
this, you will notice that the summary statistics do not change. The summary statistics only
change when the date range is restricted at the bottom of the form.

You will notice when you zoom in that scroll bars become available on the bottom and right of
the plot window. On the time series plot, you can use these scroll bars to scroll through time
with a fixed time window on the plot. To undo the zoom on the plot, right click on the plot
window and select “Un-Zoom” from the context menu. This will return you to the plot of the
entire data series.

4.4 Viewing Descriptive Statistics

ODM Tools provides summary statistics for data series on the “Summary” tab. The “Summary”
tab can be accessed by clicking on it at the top right of the form (see figure below).
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ODM Tools g@
File Edit Tools Help
Quemy Wisualize Edit
| Time Series | Probabillty | Histagram | Box/whisker .'r' Plogliptions
USU:USU-LBR-Mendon - Little Bear River at Mendon Road Stamizgwed datain summary
T ; Statistics
41 1 OF Observations ; 26720
—_ # OF Censored Obs. ; 0
= Arithmetic Mean 2.234
E34
= Gieometiic Mean : 2128
E‘j’ M aximum ; 4084104
b Mirimum : 04720947
=
2 Standard Deviation : 07232
2
@ Coeffciant of Varistion: 0523
7,1
= Percentiles 10% 1.429
25% 1.723
0 i ; [Median] 607 2101
Jan-2006 Jan-2007 5% 2.454
Date 0% 3512
Data To Visualize
Site : |USU:USU-LBR-Mendon - Little Bear River at Mendon Road |
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The “Summary” tab provides descriptive statistics for the selected data series and date range. If
you restrict the date range for a data series and click the “Update Plot” button, both the plot and
the summary statistics on the “Summary” tab are limited to the date range that you have chosen.

For data series that have censored data values, you can click the check box next to the “Use
censored data in summary statistics” option to include these values in the computation of the
summary statistics. Summary statistics for data series with censored data values are calculated
using robust methods described in Helsel and Hirsch (2002). The summary statistics presented
are subject to the following constraints:

e Censored data statistics are calculated only for a single censoring level. Multiple
censoring levels are not currently supported.

e Censored data statistics are calculated only for datasets with observations below a
censoring level. Datasets with values above a censoring level are not currently supported.
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5.0 Editing Data Series

CONTENT FOR THIS SECTION TO BE WRITTEN WHEN THE FUNCTIONALITY IS
COMPLETE.

5.1 Deriving New Data Series

5.1.1 Create a Quality Controlled Data Series

5.1.2 Create a Daily Aggregate Data Series

5.1.3 Create a Derived Data Series Using an Algebraic Function
5.2  Editing an Existing Data Series

5.2.1 Selecting a Data Series for Editing

5.2.2 Using the Data Filters

5.2.3 Delete Values

5.2.4 Insert Values

5.2.5 Interpolate Values

5.2.6 Apply Linear Drift Correction

5.2.7 Flag Values with a Data Qualifying Comment
5.2.8 Applying Edits to the Underlying Database
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Appendix A
Instructions for Attaching the ODM Tools Test Databases
to an Instance of Microsoft SQL Server 2005

Introduction

ODM Tools requires that you have an ODM database running in Microsoft SQL Server 2005 so
that you can attach to it. ODM Tools can be used with any of the SQL Server 2005 versions
(i.e., Express, Standard, Enterprise). In the event that you do not already have an ODM
database, we have provided two test databases for download so that you can test the functionality
of ODM Tools. These databases are available at http://water.usu.edu/CUAHSI/ODM/. The
purpose of this Appendix is to show you how to attach these test databases to your instance of
Microsoft SQL Server. The example instructions in this Appendix were completed in Microsoft
SQL Server 2005 Express.

Installing SQL Server 2005 Express

If you do not already have an instance of Microsoft SQL Server running, you can download and
install Microsoft SQL Server 2005 Express from Microsoft for free. It is recommended that you
download and install both SQL Server 2005 Express and SQL Server Management Studio
Express. You can get both of these products in a single installation (download and install the
SQL Server 2005 Express Edition with Advanced Services SP2) as well as installation
instructions at the following Microsoft URL:

http://www.microsoft.com/sgl/editions/express/default.mspx

When you install SQL Server 2005 Express, you must enable mixed mode authentication (both
SQL Server authentication and Windows authentication). ODM Tools relies on SQL Server
authentication to connect to ODM databases, and SQL Server authentication is only enabled
when you choose the mixed mode authentication during installation. When you enable mixed
mode authentication during installation, you will be prompted to create a password for the “sa”
logon. The “sa” login is the administrative account and allows you to manage all other logins.
Choose a password that you will remember as you will use this account frequently.

Attaching the Test Databases to SQL Server

The following are the steps required to attach one of the test databases to an instance of
Microsoft SQL Server. These steps were written using SQL Server Management Studio
Express; however, the steps are similar regardless of which version of the Microsoft SQL Server
Management Studio you are using.

1. Extract the test database and its log file from the zip file to a location on your hard drive
using WinZip or some other equivalent software. It is suggested that you extract your
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database to the default SQL Server data folder, which is located at the following location
on disk: C:\Program Files\Microsoft SQL Server\MSSQL.1\MSSQL\Data\

NOTE: You can extract your test databases to any location on disk. However, if you do so and
you have connected to SQL Server using SQL Server authentication and not Windows
Authentication, you will have to give SQL Server access to read and write to the folder where
you extracted your databases prior to attaching them. SQL Server already has access to its
default data folder using either SQL Server or Windows authentication and so this is the easiest
location in which to work.

2. Open the Microsoft SQL Server Management Studio from the Start Menu by clicking on
Start --- All Programs --- Microsoft SQL Server 2005 --- SQL Server Management
Studio. The following window will appear.

- Connect to Server
Microsoft i Windows server System
SQL Server 2005

Server bype: Database Engine
Server name; WOOKTESTYSOLEXPRESS

Authentication: Wwindows Authentication

LConnect H Cancel ” Help ” Options >> ]

NOTE: The path to your SQL Server Management Studio shortcut in the Start menu may be
different depending on which version of SQL Server you have installed and where you chose to
put the shortcut in the Start Menu.

3. Itis assumed that you are connecting to your local instance of SQL Server. You should
see your computer’s name followed by “\SQLEXPRESS” in the “Server Name” drop
down. In the following figure, the computer’s name is “NOOKTEST.” Change the
Authentication dropdown to “SQL Server Authentication,” enter “sa” for your login, and
then enter your administrative password in the “Password” text box. Your login screen
should look similar to the following.

24 Connect to Server
Microsoft Jf‘ ler‘JUws Server System
SQL Server 2005

Server lype: D_atab‘_ase Engine
Server name: NOOKTESTASGLEXPRESS

Authentication: S0L Server Authentication

Login: 2]

Pazsword:

Remember pagsword

LConnect H Cancel ” Help ” Options »»
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NOTE: You can complete these steps using Windows authentication rather than SQL Server
authentication. However, ODM Tools requires that you have a SQL Server authentication login
for the database that you are attaching.

4. Click on the “Connect” button. This will connect the Management Studio to your local
SQL Server instance. Your Management Studio window should look similar to the

-~z Microsoft SOL Server Management Studio Express g@
Eile  Edt Yiew Tools Window Community  Help
Gl b query | [y | (8 |15 ot ol A @l | B B B o
Object Explorer > 1 x Summary - X
% % Zl 3 7. & 7 [
S [ NOOKTESTISQLEXPRESS (SQL Server 9.0.3042 - sa)
o [ ] NOOKTEST\SQLEXPRESS (SQL Server 9.0.3042 -
[ Server Objects NOOKTEST\SCLEXPRESS 5 Ttem(s)
# [ Replication
# 3 Management
Hame
| Databases
[ Security
[ Server Cbjects
[ Replication
[ Management
< bd
Ready

5. Right click on the “Databases” item under your server in the Object Explorer at the left of
the window and choose “Attach” from the context menu. The following window will

appear.

| | Attach Databases g@
2 5 Sorpt ~ (4 Help

A General

Databases to attach:
MDF File Location Database .. | Attach s Owaner Status Message

Databaze details:
Qriginal File Mame File Type Cunent File Path Message

Server.
NOOKTESTASQLEXPRESS

Connection
sa

4¢ View connection properties

Ready
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6. Click on the “Add” button near the center of the form. In the window that opens,
navigate to the location on your hard drive where you extracted the ODM test database.
Select the .mdf file associated with the database that you want to attach. See the
following figure for an example.

| U Locate Database Files - HOOKTESTSOLEXPRESS - | O[5

Gelect the fie:
# (4 Mestenger
# (0 Mrciosolt ActveSyre
§ [ Microasdt Anabysis Sendces
® [ miceosolt hontpage
# (0 Mrciosolt Olice
31 Microaoit AL Server
w-a 00
ek
= M55OL1
= (3 MssoL
§ [ Backup
- Bion

-

vt wd
] RegartSererSOLExpinss mdl
L) PrepoaSenerfSOLE xpress o0 md
) ekl
@ [ lnatal
+ [ LOG
i [ Temgiale Dats
[ M550L2
(0 Microsolt Visusl Stk
¥ 7 Wit Visual Sado WFT 20003
Selected poth :\Proggam Fikes\Miciackt STIL Server MESOL TGS

w

Fies ol type Database Flesl"mdl] w
Fin game LitieEieaiives. mel

[

7. Click the “OK” button. This will return you to the “Attach Databases” form and will
populate that form with the information needed to attach the database that you have
selected. You will notice that your selected database is listed in the “Databases to attach”
section and that the details of your database files are shown at the bottom of the form.

See the following figure.

|| Attach Databases g@
5 seript ~ [ Help

2 General

Databases to attach:
MDF File Location Database .. | AtachAs | Owner | Stalus | Message
© C:AProgram Filessi.. [ LitleBearRi..  LitteBear..  sa

“'LittleBearRiver” database details:

Original Fle Name File Type | Curent File Path Message
LitleBeaRivermdi ¢ Dala C:AProgram Files\Microsa... [..]

. LitleBeaRiver_logldf  Log C:\Pragram Files\Micros... o]

crver:

NOOKTESTASOLEXPRESS

Cannection

3 View comnection propertiss

Ready

8. Click the “OK” button and then wait for a moment while your database is being attached.
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9. Once your database has been attached, expand the “Databases” item under your server in
the Object Explorer by clicking on the plus sign next to “Databases.” You should now
see an item under “Databases” for the database that you just attached. If you do not see
an item for your database, right click on the “Databases” item and choose “Refresh” from
the context menu. You can further expand your database by clicking on the plus sign
next to its name and then clicking on the plus sign next to “Tables” (see the following
figure).

¢ Microsoft SOL Server Management Studio Express [ =1
Eile  Edit View Tools Window Community Help

) iew cuery | (39 | (36 (5 o b (el |2 B P [ |

Object Explorer ~ I [Template Explorer - X
S 3} aF g T [
= ij NOOKTESTISQLEXPRESS (SQL Server 9.0,3042 - sa) ~
= [ Databases
R L] ReportServer$SQLExpress

erfSGLExpress | NOCKTEST|SQLEXPRESS|Databases\reportServerf SGLExpress 6 Itemis)
QLExpressTempDE

les
& [ System Tables
& O dbo
® O dbo
& 1 dbo,

E: o
® [ dbo.SampleMediumCy

@ [ dbo.samples

# 1 dbo.SampleTypeCy ™

10. You can view the contents of the tables in your database by right clicking on them in the
Object Explorer and choosing “Open Table” (see the following for the Sites table).

4 Microsoft SOL Server Management Studio Express ==X
file Edit Yew QueryDesigner Took Window Commurity Help
i L1 Wew Query | [3y | [0 | (55 oo o legbbj‘.’z e | change Type ~ s |62 | @ﬁ
Object Explorer -1 x NOOKTESTY\SQLE...ef - dbo.Sites | Summary - X
%) %y Z sitelD SiteCode: SiteName Latitude: Langitude Latlc]
# [ Datsbase Disgrams ~l|r 1 USULUSL-LBR-M... L AL H

= [ Tables H USUIUSUBR-P... Ui
& [ System Tables
# [ dbo.Categaries
# [ dbo.CensorCodeCi * L ALAL

-111,8552203 2
3 USGS: 10105900 -111.8552203 H

AL ALEL

# [ dbo.DataTypecy

® [ dbo.Data¥alues

# [ dbo.DerivedFrom

# [ dbo.GeneralCategoryCy
# [ dbo.GroupDescriptions
® [ dbo.Groups

# [ dbo.ISOMetadata

# [ dbo.LabMethods

® [ dbo.Methods

# [ dbo.OffsetTypes

® 3 dbo.Quaifiers

® 3 dbe.Q ControlLevels
# [ dbo.sampleMediomcy

® 3 dbo.Samples

# [ dbo.SampleTypecy

# [ dbo.seriesCatalog

# 3 dbo.Siterhatos
=
® O dbo.Sources
# [ dbo.SpatiaReferences
® [ dbo. TopicCateqgaryCy [ 1 of 3 | b Kl #

11. You are now ready to attach the ODM Tools application to your database using the steps
outlined in the main text of this document. You can use the “sa” login for your database
when connecting ODM Tools.
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Appendix B
CUAHSI ODM MyDB Version 1.0
Design Specifications

Jeffery S. Horsburgh', David G. Tarboton®, David R. Maidment?, and Tim Whiteaker?

Introduction

The CUAHSI Hydrologic Information System (HIS) project is developing information
technology infrastructure to support hydrologic science. One aspect of this is a data model for
the storage and retrieval of hydrologic observations in a relational database. The Observations
Data Model (ODM) is designed to store hydrologic observations and sufficient ancillary
information (metadata) about the data values to provide traceable heritage from raw
measurements to usable information allowing them to be unambiguously interpreted and used
(Tarboton et al., 2007). A relational database format has been used in the design of ODM to
provide querying capability and to allow data retrieval supporting diverse analyses.

It is intended that an instance of ODM will be the central repository for data and information
related to hydrologic observations made in hydrologic and environmental observatories, test
beds, and other scientific study areas. Because of this, there are several issues associated with
providing user access to data stored within an ODM instance. First, since ODM is the central
repository for data for a test bed or observatory, security is an issue. Users should be given
unrestricted access to the data that they need, but this should be done in a way that protects the
security and integrity of the central database. Second, users may wish to use the data stored in an
ODM instance for complex or intensive analysis. This is best done with a copy of the data on
their own machines rather than repeatedly querying the database to get the data. Last, many
users do not wish to invest the time required to learn how to use a relatively complicated
relational database structure when the analysis that they wish to do does not require the
processing tools available within the database (i.e., they just want to get the data so they can
work in a simple spreadsheet).

One solution to the issues listed above is to provide users with a set of Web Services that allow
them to programmatically extract data from the database. The CUAHIS HIS team is currently
developing Web Services for the ODM; however, it is beyond the scope of this document to
describe those web services. Another solution to these issues is to allow users to export the data
that they need from the ODM database and use it on their local machines. This Appendix
describes MyDB, which is a simple data export format that can be used to supply data stored in
an instance of ODM to users.

! Utah Water Research Laboratory, Utah State University
2 Center for Research in Water Resources, University of Texas at Austin
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MyDB Purpose

The purpose of MyDB is to provide a simple data structure for storing data series exported from
an instance of ODM that preserves the entire context of the exported data series and does not
require expensive software or database expertise to use.

Data Series Defined

In order to fully grasp the concepts that follow, the idea of a “data series” in the context of ODM
must be clarified. A “data series” is an organizing principle that is present in the ODM. A data
series consists of all of the values associated with a unique Site and Variable combination within
the ODM database. For example, all of the water temperature (Variable) values measured in the
Logan River near Logan, UT (Site) would be considered a data series. In addition to the site and
variable, however, data series are also uniquely qualified by the method that was used to
generate the data values and the quality control level of the data values. The full specification
for a data series, then, would be something like “all of the raw unchecked (QualityControlLevel)
water temperature (Variable) values measured in the Logan River near Logan, UT (Site) using a
field temperature sensor (method).”

MyDB Version 1.0 Structure and Function
MyDB Table

MyDB is a single table that is essentially a much simpler version of the full ODM and stores a
subset of all of the types of information available in ODM. The MyDB table can be easily
interpreted since there are no relationships to navigate. MyDB is saved as a tab or comma
delimited text file, which can easily be consumed by a number of client applications, including
most spreadsheet and data analysis applications. Text files are generally operating system and
software independent and are not limited in the number of records that can be stored, whereas
some spreadsheet programs are.

Core MyDB Table

A MyDB table consists of one or more data series that have been exported from an instance of
ODM. Each record in a MyDB table represents a single observation of a specific variable at a
specific site made using a specific method and having a specific quality control level. In its
simplest form, MyDB contains all of the data values that make up one or more data series and
their value level attributes (i.e., attributes that are specific to each data value and not the data
series as a whole). Data series level attributes are stored in a companion metadata file, which is
described below. Table A-1 lists the fields from ODM that are included in the most basic
implementation of MyDB, called the Core MyDB, along with the field’s data type and a
description of the field. MyDB field names have been adopted from ODM for consistency.
There are four general data types for MyDB fields. The four types are:

e Integer — a whole number, e.g. 234
e Decimal — a decimal number, e.g. 234.44
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e Text—text e.g. “EPA”
e DateTime — date, e.g. 4/14/1976 3:00 PM

Table A-1. Core MyDB fields.

laboratory methods in the metadata file. One sample may
result in many observations, and so only the ID of the
sample is stored in MyDB. All other descriptive
information about the sample and laboratory methods is
stored in the metadata file

MyDB Field Name Data Type Description Can Be Null
SeriesID Integer Unique ID for the data series. This ID is the link into the | No
metadata file where all of the additional information for
the data series would be stored
ValuelD Integer Unique ID for each data value in the data series. This is No
included to preserve the linkage from values in the
MyDB table to the values in the ODM.
DataValue Decimal Numeric value of the observation/data value No
ValueAccuracy Decimal Accuracy of the observation/data value Yes
LocalDateTime DateTime The local date and time associated with the No
observation/data value
SiteCode Text Code used by organization that collects the data to No
identify the site
VariableCode Text Code used by organization that collects the data to Yes
identify the variable
OffsetValue Decimal The value of the offset associated with the Yes
observation/data value
OffsetTypelD Integer An ID that points at the OffsetType as stored in the Yes/No If an
metadata file. Since the offset is a value level attribute, OffsetValue
the offset information must remain with the data values in | is given,
the MyDB file. However, one OffsetType may qualify there must be
many data values in one or more data series within the and
MyDB file. MyDB will store only an 1D associated with | OffsetTypelD
the OffsetType, and the OffsetTypes will be defined in
the metadata file
CensorCode Integer An indication of whether the observations/data values are | No
censored or not. Conforms to the CensorCode controlled
vocabulary
QualifierlD Integer An ID that points to a list of qualifier descriptions inthe | Yes
metadata file. One qualifier may describe many
observations and so only the ID is stored in MyDB. The
actual descriptions of the qualifiers are stored in the
metadata file
SamplelD Integer An D that points to a list of samples and related Yes

Expanded MyDB Table

The Core MyDB table is compact and consists of the minimum amount of information that is
required for the full specification of a data series. However, the Core MyDB table is not
particularly friendly to human eyes because only numeric IDs are included in the table. These
IDs suffice for computer applications that read a MyDB table and its associated metadata file.
For example, a computer application can match the SeriesID in the MyDB table with the
corresponding SeriesID in the companion metadata file to find the definitions for all of the
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numeric IDs as well as any additional series level attributes. However, users that simply want to
import the MyDB table to a spreadsheet will not want to dig through the metadata file to get all
of the information that they want. For this reason, the Core MyDB table can be expanded to
include additional attributes. Table A-2 lists additional attributes that can be added to the Core
MyDB table based on whether a user requests them or not. An expanded MyDB table may
contain any or all of the attributes in Table A-2 depending on the preference of the user. It is the
responsibility of the application that creates the MyDB table to provide users with the ability to
specify which attributes (in addition to the Core attributes) to include in the expanded MyDB

table.

Table A-2. Attributes that can be added to the MyDB table to create an expanded version.

Field Name | Data Type | Description | Can Be Null
Time Attributes
DateTimeUTC DateTime Universal UTC date and time at which the value was | No
observed
UTCOffset Integer Offset in hours from UTC time of the corresponding | No
LocalDateTime value
Site Attributes
SiteName Text Full name of sampling location No
Latitude Decimal Latitude in decimal degrees Yes
Longitude Decimal Longitude in decimal degrees. East positive, West Yes
negative
SRSName Text Name of Spatial Reference System associated with Yes
the latitude and longitude coordinates
Variable Attributes
VariableName Text Name of the variable that was measured, observed, No
modeled, etc.
VariableUnitsName Text Full name of the units associated with the variable No
VariableUnitsAbbreviation | Text Text abbreviation of the units associated with the No
variable
SampleMedium Text Text description of the medium in which the sample No
or measurement was made.
Qualifier Attributes
QualifierCode Text Text code used by organization that collects the data | Yes
to identify the data qualifying comment
QualifierDescription Text Full text of the data qualifying comment No
Offset Attributes
OffsetDescription Text Full text description of the offset type Yes—ifno
offset exists
OffsetUnitsName Text Full name of the units associated with the offset Yes —if no
offset exists
Source Attributes
Organization Text Name of Organization that collected the data. This Yes
should be the agency or organization that collected
the data, even if it came out of a database
consolidated from many sources such as STORET
SourceDescription Text Full text description of the source of the data No

MyDB Companion Metadata

In interpreting data for analysis, it is important that the full context of the data (i.e., the metadata)
be available. To ensure that the metadata is not lost, MyDB includes a companion metadata file,
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formatted as XML, that contains all of the metadata from ODM that may or may not be included
in the MyDB table, depending on whether the Core MyDB table is used or whether an expanded
MyDB table is used. The information contained within the metadata file comprises all of the
data series level attributes contained within ODM, whereas the MyDB table lists the actual data
values and the data value level attributes. Between the MyDB table and the companion metadata
file, the full ODM specification of a data series is preserved. The following shows the general
outline of the MyDB metadata file, including the major sections. Each of the major sections has
one or more attributes within them as described in the text of the sections that follow. If more
than one data series is contained within a MyDB table, the companion metadata file will have
multiple data series elements, each one containing the full metadata for a data series. The link
between the data series in the MyDB table and the series metadata in the companion metadata
file is the SeriesID, which is given in the <DataSeries> element.

<?xml version="1.0" encoding="utf-8" ?=
- «Metadata=
- «DataSeriesList Total="1">
- <DataSeries ID="1">
+ =Generallnformation:=
+ «=Sitelnformation=
+ <NariableInformation=
+ «MethodInformation=
+ =Sourcelnformation =
+ <QualityContolLevellnformation=
+ «Offsetinformation =
+ <Qualifierinformation=
+ <SampleInformation=
+ <lLabMethodInformation=
</DataSeries>
=/DataSeriesList=
</Metadataz=

Figure A-1. Example MyDB metadata general outline.
General Data Series Information

The Generallnformation section of the metadata file contains general metadata information about
the data series contained in the MyDB table. This information is extracted from the
ISOMetadata table in the ODM. It also contains the date on which the metadata was created.
Figure A-2 is an example of the Generallnformation section of the MyDB metadata file.

Site Information

The Sitelnformation section of the metadata file contains all of the information describing the
monitoring site associated with the data series contained in the MyDB table. This information is
extracted from the Sites table in the ODM and includes spatial reference information from the
SpatialReferences table of ODM. Figure A-3 is an example of the Sitelnformation section of the
MyDB metadata file:
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<Generallnformation>
<TopicCategory=>Water Quality, Inland Waters</TopicCategory>
<Title>Specific conductance, unfiltered at Logan River Above State Dam, Near Logan,
UT</Title>
<Abstract>Specific conductance, unfiltered data retrieved from the USGS National Water
Information System (NWIS) for site code:10109000, obtained through CUAHSI
Hydrologic Information System. NWIS parameter code:00095, Units: microsiemens
per centimeter at 25 degrees Celsius, 193 measurements with irregular time steps. A
value of -9999 indicates no value. Site is located at 1426.8 m with reference to
NGVD29 datum.</Abstract>
<ProfileVersion>NULL</ProfileVersion>
<MetadataLink>=NULL</MetadatalLink>
<MetadataCreationDate>2/20/2007 5:00 PM</MetadataCreationDate>
</Generallnformation>

Figure A-2. Example of MyDB metadata Generallnformation section.

<Sitelnformation>
<SiteCode>NWI1S:10109000</SiteCode>
<SiteName=>=LOGAN RIVER ABOVE STATE DAM, NEAR LOGAN, UT</SiteName=>
<GeographicCoordinates>
<Latitude>41.74326439</Latitude>
<Longitude>-111.78272</Longitude>
<SRSID>4269</SRSID>
<SRSName>NAD83</SRSName>
<IsGeographic>True</lIsGeographic>
<Notes>NULL</Notes=>
</GeographicCoordinates>
<LocalCoordinates>
<LocalX>NULL</LocalX>
<LocalY>NULL</LocalY>
<SRSID>NULL</SRSID>
<SRSName>NULL</SRSName>
<IsGeographic=NULL</IsGeographic>
<Notes>NULL</Notes=>
<Elevation_m=>1426.8</Elevation_m>
<VerticalDatum=>NGVD29</VerticalDatum=>
</LocalCoordinates>
<PosAccuracy _m=>NULL</PosAccuracy _m>
<State>Utah</State>
<County>Cache</County>
<Comments>NULL</Comments>
</Sitelnformation>

Figure A-3. Example MyDB metadata Sitelnformation section.
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Variable Information

The VariableInformation section of the metadata file contains all of the information describing
the variable associated with the data series contained in the MyDB table. The information for
this section is extracted from the Variables table in the ODM and includes units information
from the Units table of ODM. Figure A-4 is an example of the VariableInformation section of
the MyDB metadata file:

<Variablelnformation>
<VariableCode>NWIS:00095</VariableCode>
<VariableName=>Specific conductance, unfiltered</VariableName>
<VariableUnits>
<UnitsName>microsiemens per centimeter at 25 degrees Celsius</UnitsName=>
<UnitsType>Conductance</UnitsType>
<UnitsAbbreviation>uS/cm</UnitsAbbreviation>
</VariableUnits>
<SampleMedium>Surface Water</SampleMedium=>
<ValueType>Field Observation</ValueType>
<IsRegular>False</IsRegular>
<TimeSupport=0</TimeSupport>
<TimeSupportUnits>
<UnitsName=>hour</UnitsName>
<UnitsType=>Time</UnitsType>
<UnitsAbbreviation>hr</UnitsAbbreviation>
</TimeSupportUnits>
<DataType>Instantaneous</DataType>
<GeneralCategory>Water Quality</GeneralCategory=>
<NoDataValue>-9999</NoDataValue>
<PeriodOfRecord>
<BeginDateTime=>9/13/1967 7:35:00 AM</BeginDateTime>
<EndDateTime>10/2/1991 4:00:00 PM</EndDateTime>
<BeginDateTimeUTC>9/13/1967 2:35:00 PM</BeginDateTimeUTC>
<EndDateTimeUTC>10/2/1991 11:00:00 PM</EndDateTimeUTC=>
<ValueCount>193</ValueCount>
</PeriodOfRecord>
</Variablelnformation>

Figure A-4. Example MyDB metadata VariableInformation section.

Method Information

The MethodInformation section of the metadata file contains the description of the method used
to generate the data series contained in the MyDB file. The information in this section is taken

from the Methods table in the ODM. Figure A-5 is an example of the MethodInformation
section of the MyDB metadata file:
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<MethodInformation>
<MethodDescription>Measured using a Hydrolab DataSonde 4 field specific conductance
sensor</MethodDescription>
<MethodLink=>http://www.hydrolab.com</MethodLink>
</MethodInformation>

Figure A-5. Example MyDB metadata MethodInformation section.
Source Information

The Sourcelnformation section of the metadata file contains all of the information describing the
source associated with the data series contained in the MyDB table. This information is
extracted from the Sources table in the ODM. Figure A-6 is an example of the
Sourcelnformation section of the MyDB metadata file:

<Sourcelnformation>
<Organization>United States Geological Survey</Organization>
<SourceDescription>Data retrieved from the USGS National Water Information System
(NWIS)</SourceDescription>
<SourcelLink>http://waterdata.usgs.gov/nwis</SourceLink>
<Contact>
<ContactName>Water Webserver Team</ContactName=>
<Phone>1-888-275-8747</Phone>
<Email>h2oteam@usgs.gov</Email>
<Address>12201 Sunrise Valley Drive, MS 439</Address>
<City>Reston</City>
<State>VA</State>
<ZipCode>20192</ZipCode=>
</Contact>
</Sourcelnformation>

Figure A-6. Example MyDB metadata Sourcelnformation section.
Quality Control Level Information

The QualityControlLevellnformation section of the metadata file contains all of the information
describing the quality control level of the data series contained in the MyDB table. This
information is extracted from the QualityControlLevels table in the ODM. Figure A-7 is an
example of the QualityControlLevellnformation section of the MyDB metadata file.

<QualityContolLevellnformation>
<QualityControlLevel>1</QualityControlLevel>
<Definition>Quality controlled data</Definition>
<Explanation>Quality controlled data have passed quality assurance procedures such as
routine estimation of timing and sensor calibration or visual inspection and removal of
obvious errors. An example is USGS published streamflow records following parsing
through USGS quality control procedures.</Explanation>
</QualityContolLevellnformation>

Figure A-7. Example MyDB metadata quality control level information section.
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Offset Information

The OffsetInformation section of the metadata file contains all of the information describing the
offset or offsets associated with a data series contained in the MyDB table. Since data series
may have multiple offsets, the OffsetInformation section may contain information about more
than one offset type. The ID within the <Offset> elements corresponds to the OffsetTypelD
field in the Core MyDB table. Figure A-8 contains an example of the Offsetinformation section
of the MyDB metadata file in which two different offsets, both of which apply to the same data
series, are described.

<Offsetinformation>
<Offset ID="1">
<OffsetDescription>Below water surface</OffsetDescription>
<OffsetUnits>
<UnitsName>Meters</UnitsName>
<UnitsType>Length</UnitsType=>
<UnitsAbbreviation>m</UnitsAbbreviation>
</OffsetUnits>
</Offset>
<Offset ID="2">
<OffsetDescription>Above reservoir bottom</OffsetDescription>
<OffsetUnits>
<UnitsName>Meters</UnitsName=>
<UnitsType>Length</UnitsType=>
<UnitsAbbreviation>m</UnitsAbbreviation>
</OffsetUnits>
</Offset>
</Offsetinformation>

Figure A-8. Example MyDB metadata offset information section.
Qualifier Information

The QualifierInformation section of the metadata file contains all of the information describing
any data qualifying comments associated with a data series contained in the MyDB table. Since
data series may have multiple data qualifying comments, the Qualifierinformation section may
contain information about more than one data qualifying comment. The ID within the
<Qualifier> elements corresponds to the QualifierID field in the Core MyDB table. Figure A-9
contains an example of the QualifierInformation section of the MyDB metadata file in which two
different data qualifying comments, both of which apply to the same data series, are described.
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<QualifierInformation>
<Qualifier ID="1">
<QualifierCode>e</QualifierCode>
<QualifierDescription>Value has been edited or estimated by USGS personnel and is
write protected</QualifierDescription>
</Qualifier>
<Qualifier ID="2">
<QualifierCode>I</QualifierCode>
<QualifierDescription>Value has been interpolated from previous and next
value</QualifierDescription>
</Qualifier>
</QualifierInformation>

Figure A-9. Example MyDB metadata qualifier information section.
Sample and Lab Method Information

The final two sections of the metadata file contain the sample and lab method information for a
data series contained within the MyDB table. A data series may be the result of one or more
samples, and each of the samples associated with a data series is listed and described in the
Samplelnformation section. The ID in the <Sample> element corresponds to the SamplelD in
the Core MyDB table. Figure A-10 shows an example of the Samplelnformation section of the
metadata file where two separate grab samples are described. Information for the
Samplelnformation section of the metadata file is extracted from the Samples table of the ODM.

Each of the samples in Figure A-10 was analyzed using a laboratory method. In this case both
samples were analyzed using a laboratory method with an ID of 1. The ID of the laboratory
method is contained within the <LabMethodID> element of the sample description. The
LabMethodInformation section of the metadata file contains descriptions of any laboratory
methods that are associated with the samples contained within the Samplelnformation section.
In Figure A-10, both samples were analyzed using LabMethodID = 1, and a description of the
method appears in the LabMethodInformation section. Information for the
LabMethodinformation section of the metadata file is extracted from the LabMethods table of
the ODM. If multiple laboratory methods are referenced in the Samplelnformation section of the
metadata file, the LabMethodInformation section would contain descriptions of each, and each
laboratory method would be identified by its ID.
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<Samplelnformation>
<Sample ID="1">
<SampleType>Grab Sample</SampleType>
<LabSampleCode=>ABCD12345</LabSampleCode>
<LabMethodID>1</LabMethodID>
</Sample>
<Sample ID="2">
<SampleType>Grab Sample</SampleType>
<LabSampleCode>ABCD12346</LabSampleCode>
<LabMethodID>1</LabMethodID>
</Sample>
</Samplelnformation>
<LabMethodInformation>
<LabMethod ID="1">
<LabName>Utah Water Research Laboratory Environmental Quality
Laboratory</LabName=>
<LabOrganization>Utah Water Research Laboratory</LabOrganization>
<LabMethodName=EPA 160.2</LabMethodName=>
<LabMethodDescription>Residue, Non-Filterable (Gravimetric, Dried at 103-105
Degrees C)</LabMethodDescription>
<LabMethodLink=http://infotrek.er.usgs.gov/pls/apex/f?p=119:38:57922112629004
40::::P38_METHOD_ID:5212</LabMethodLink>
</LabMethod>
</LabMethodInformation>

Figure A-10. Example MyDB metadata Samplelnformation and LabMethodInformation
sections.

ODM Compatibility
MyDB is described in this document such that it is consistent with and compatible with the

CUAHSI HIS ODM Version 1.0 (Tarboton et al., 2007), which is being released as part of the
CUAHSI HIS Version 1.0 package currently under development by the CUAHSI HIS Team.
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