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Distribution

The ODM Tools application and all associated source code and documentation are available at the following URL:

http://his.cuahsi.org.

The ODM Tools software, source code, and documentation are provide free of charge under the Berkeley Software
Distribution (BSD) license. Please see the following license information:

Copyright (c) 2007, Utah State University
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided

that the following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

e Neither the name of Utah State University nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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 ODM Tools application and this software manual are based upon work supported by the National Science
Foundation under Grants No. 03-26064, and 06-10075. Any opinions, findings, and conclusions or
recommendations expressed in this material are those of the author and do not necessarily reflect the views of the

National Science Foundation.


http://his.cuahsi.org/

Acknowledgements

The team of engineers and software developers that developed the ODM Tools application includes:

Jeffery S. Horsburgh, Research Assistant Professor, Utah Water Research Laboratory, Utah State University, Logan,
uT.

David K. Stevens, Professor of Civil and Environmental Engineering, Utah State University, Logan, UT.

Michelle Hospodarsky, Programmer, Utah Water Research Laboratory, Utah State University, Logan, UT

Justin Berger, Programmer, Utah Water Research Laboratory, Utah State University, Logan, UT

Stephanie Reeder, Programmer, Utah Water Research Laboratory, Utah State University, Logan, UT.

Funding for the initial version of the ODM Tools application was provided by the Consortium of Universities for the
Advancement of Hydrologic Science, Inc. (CUAHSI) under NSF Grant 03-26064. In addition, much input and
feedback has been received from Rick Hooper, President and Executive Director of CUAHSI, and the CUAHSI
Hydrologic Information System development team. Parts of the ODM Tools application were modeled after
programs developed by United States Geological Survey (USGS) personnel for the Panola Mountain Experimental
Watershed. Brent Aulenbach of USGS is acknowledged for his contribution to this work.

Technical Support

There is no formal ongoing support for this freely distributed open source software. However, we are interested in
feedback. If you find errors, have suggestions, or are interested in any later versions, please contact:

Jeffery S. Horsburgh
Utah State University
8200 Old Main Hill
Logan, UT 84322-8200
jeff.horsburgh@usu.edu



Table of Contents

1.0 Introduction and SOftWare DESCIIPLION .......ccccueeeiiiiieeecieee e cree e e e e st e e e satr e e eesre e e snsaeeesataeeeenssaeesnnnnes 1
11 GENETAl FUNCHIONAIIEY 1oiiitieeeeiie ettt e e e st e e s e at e e e sabeeeesabaeeessbeeesnnseeeesnseeeenn 1
1.2 Platform and Minimum System REQUINEMENTS.........ciiiciiieiiieeecieeeeetee e eee e e stre e et e e e ae e e e satr e e e eereeeennes 1
1.3 ODM COMPALIDITY . ceeuteeetieitieetee ettt ettt sat e s bbb e s bt e bbesbe e e s bbesbeeesnneeneees 2

2.0 INSTAllation INTOMMAtION ..couiiieieiieee ettt st et e sa e e be e e s bbeesbae e sabeebeeesabeebaeesbbeenaeees 3
2.1 INSTAllAtioN Prer@QUISIEES .....eieiieiiiieiie ettt ettt e st e st e st e e st esabeesaneesabeesanee e 3
2.2 Installing the ODM Too0Is APPIICATION ........uiii ettt e re e e st e e e are e e s are e e e satreeeeasaaeeennnes 3

3.0 Connecting ODM Tools to an ODM Database .........ccoueerueiiiiiiiiieiieeie ettt ettt sie e sae e sre e sabeesneees 7

4.0 Querying and EXPOrting Data SEIES ...ccuuiiiiiiieiiiiiiee ettt sttt ettt e sttt e e st e e e st e e s e ab e e e sbbeeeesabaeeeenbeeesaanees 10
41 SEIECTING DALA SEIIES ...ttt e st sa e sttt e st e e sa bt e sabe e sabeesateesabeeeaseesabeesnneesabeesaneesas 10
4.2 EXPOrting Data SErieSs 10 IMYDB .....uuuiiiiiiiiiiii s 12
4.3 EXPOrTING IMETAATA ...eeiiieiiieeiee ettt sttt e st e bt e s ab e e bt e e s abeesat e e sabe e be e e saneenneeas 15
4.4 Data and Metadata EXPOrt OPtioNS ......eeiiiiiciiiieei e e e e e e e e e e e seabrer e e e e e e sesnartaaeeeeesesnnnses 17

5.0 Visualizing and SUMMAriziNg Data SEIES.......cvueiriiiiieiiii ettt ettt st e s b et e s b e e neesbe e e saeesanee 18
5.1 Plotting Data With ODIM TOOIS.......cccuiieieiiee et e ctteecerte e et e e e st e e e et ee e sebtae e stbeeeesstaeesesssaeesssseeaeassaeaeanes 18

5.11 Selecting a Data Series fOr PIOTLING ......coouiiriiiiieeieceee et 18
5.1.2 ReStIICtING The DAt RANGE ... . et e et e e e e s e st e e e e e e e e s antaasaeeeeeennees 20
5.1.3 SWItChing BETWEEN PlOt TYPES ...uvveiiiiieeeeiiiieceiiee e sttte e ettt e e tte e e s tve e e esnteeessaaae e s snsaeeeennseeesnnseeeesnnseenan 21
5.1.4 (@ oY oY o1 o= 4 2 o A @] o1 o] o T3 PP 22
5.1.5 3 Yq oo T 0 = o o (SR 23
5.1.6 (4o 7o Yo 3 o1 o - PR USURE 24
5.2 VIieWing DeSCriptive STAtiSTICS ..ovouviiiiiieiiieiiiieee ettt e e et e e e s s st e e e e e s e sssbarbeeeeeesenssnrnnenas 24

6.0 Editing Existing and Deriving NeW Data SEIES.......cciuuiiiiiiiiei e cciciiieeee et e e e e strer e e e s e seeraane e e e e e seararaeeeeeeenn 26

6.1 DEriVING NEW Data SEIIES ...uviiiiiiiiiiiiiiiiet e eeieittee e e e e sttt et e e s s s sabeeeeeeesesssbaaeeeeesssasbasaaaeesssassssenaeesssansnses 26
6.1.1 Creating a Quality Controlled Data Series from a Raw Data Series.......ccccceeeveeeeciieeeeiiiee e 27
6.1.2 Creating @ SMOOThEd Data SErIiES......cuiiieciieecciee e ctee et e s e e e e e e eaee e e sraeeeesnteeesennaaeesnnneeean 31
6.1.3 Creating a Daily Aggregate Data SEIiES .....ciiic ittt e e e et e e e e e s aaaaee s 35
6.1.4 Creating a Derived Data Series Using an Algebraic FUNCLION ........cccevvviiieieiee e 39

6.2 Editing EXiSTING DAta SEIIES ..eiiiuuiiiiiiiieeieiiee ettt ettt ettt ettt rb e e ettt e s bt e e e s bbeeessabeeeseasbeessbbeeeenabaeesanns 43
6.2.1 Selecting a Data Series for EAitiNg ...t e s e et e e e eee e e sereee s 43
6.2.2 Selecting Data Values to Edit Using the Data Filters ........cccceeceiriiiiee e e 44
6.2.3 Deleting DAta ValUES ......uoeeiiie ettt ettt e e e e e st e e e e e e e s anbaeeeeeeeesantaaeeeaeeesnnnees 49



6.2.4 Inserting Data Values to Fill DAata Gaps ......cccueeeeiiiieieiiee e crie e et eetre e sree e e te e e eeaaae e e snre e e enreeesnnes 50

6.2.5 INtErpOolating Data ValUES ......c.ciiiuiiiiieiiieett ettt ettt ettt e st e st e sabeesateesbeesanee e 51

6.2.6 AdJUSTING DAt VAIUES......viiiiiiie ettt e et e e e e te e e s aae e e e sata e e e e stae e s nseeeesstaeeeenssaeesnnees 53

6.2.7 Flagging Data Values with a Data Qualifying CommeNt ........cccceiiiiiriiiiiieeec e 57

6.2.8 Applying Edits to the Underlying Database .......cccuiiicuiieeiiiiie ettt e 58

6.2.9 Restoring Original Data ValUes ......c.c.ui ittt ettt st e st e e e 59

7.0 Updating the ODM Controlled VOCADUIAIIES ........ceieiuiiiiiciie et ere e e s e e e satr e e e eara e e e sanaeee s 60
2] =T T ol TSP 63
Appendix A: CUAHSI ODM MyDB Version 1.1 Design SpecifiCations .........cccveeeiiiiiiiciiiee e e e 64
Tl dgeTe (¥ Tot 4o o [PPSR UPRPI 64
IVIY DB PUIDOSE .evtttuiiiiitiiiuiitutittittttaae e aan 64
DN BT 1T D L] T 0= SRR 64
MYDB Structure and FUNCLION ...cc.eeiiiiiieic ettt e e e e st e e e e e e s ab et r e e e e e e seanstaeeeeeesensnstaneeesseensnnees 65
Y012 T =Y o [PPSR 65

(0T Y V0L 3 =1 o] [ USSR 65
EXPANAEA MYDB TabIE ...eouiiiiiiiiiiieeie ettt st et st e e st e st esa e e bt e sa b e e e bt e st e e ebee s beeenneeeanes 67
MyDB Companion Metadata ..........ceiiiiiiiiiiiiie et e e e s e s e e e s e rr e e e e e e s e e taa e e e e e eearatrraeaeeeennnne 68
Appendix B: Rules for Editing and Deriving Data Series Stored in ODM Using the ODM Tools Application ............... 76
TaldgeTe [ Tot o] o OO T P P PRSPPI PU PP RPPPPPOPPI 76
Rules for Editing and Deriving Data SEries iN ODIM ......ccccuiiiieiiiieiieeniee ettt sttt sre e st e st e sbeesaneesareesaneenas 76



1.0 INTRODUCTION AND SOFTWARE DESCRIPTION

The CUAHSI Hydrologic Information System (HIS) Project has developed information technology infrastructure to
support hydrologic science. One of the components of the HIS is a point Observations Data Model (ODM)
(Horsburgh et al, 2008; Tarboton et al., 2008), 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. The CUAHSI HIS ODM has been
implemented by a number of research groups throughout the country, and these researchers are using ODM as a
mechanism for publication of individual investigator data and for registering these data with the National HIS.

The ODM Tools application was created to allow administrators of ODM databases to visualize, manage,
manipulate, edit, and export data that are stored in their ODM database. The development of ODM Tools has
several advantages. First, ODM Tools protects the security and consistency of an 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 ODM Tools provides an example of how applications can be built on top of the
CUAHIS HIS ODM.

1.1 GENERAL FUNCTIONALITY

The main objective of ODM Tools is to provide managers and users of 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, Vista, 7, Server 2003, or Server 2008 based computers.
It is recommended that machines running ODM Tools have at least 100 MB of free disk space and 1 gigabyte of
RAM. In addition, computers running ODM Tools must have the Microsoft .Net Framework Version 3.5 installed
prior to installing ODM Tools. Instructions for obtaining the .Net Framework Version 3.5 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 that has been
implemented in Microsoft SQL Server 2005 or 2008. 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 given access to and
authentication information for that server and database.



1.3 ODM COMPATIBILITY

Beginning with Version 1.1.3 of ODM Tools, both ODM Versions 1.1 and 1.1.1 are supported. Please consult the
ODM design specifications documents for the differences in ODM Versions. ODM and the ODM Design
specifications documents can be obtained from http://his.cuahsi.org.
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2.0 INSTALLATION INFORMATION

2.1 INSTALLATION PREREQUISITES

Prior to running the ODM Tools installation, you must first install the Microsoft .Net Framework Version 3.5 (if it is
not installed already). If you have Microsoft SQL Server 2008 installed, Version 3.5 of the .Net framework will be
installed already. The .Net Framework Version 3.5 is free, and is required to run software applications developed
in Microsoft’s Visual Studio .Net 2008. Instructions for downloading and installing the .Net Framework Version 3.5
can be obtained from the Microsoft website via the following URL:

http://www.microsoft.com/downloads/details.aspx?Familyld=AB99342F-5D1A-413D-8319-
81DA479AB0D7&displaylang=en

Once the .Net Framework Version 3.5 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 or 2008.
If you do not already have an instance of Microsoft SQL Server running, you can download and install Microsoft
SQL Server 2008 Express from Microsoft for free. It is recommended that you download and install either the
“Runtime with Management Tools” or the “Runtime with Advanced Services” version of SQL Server 2008 express.
You can get these products and instructions for installing them at the following Microsoft URL:

http://www.microsoft.com/express/sql/download/

Directions for attaching a blank ODM database to your instance of Microsoft SQL Server can be downloaded from
the CUAHSI HIS website http://his.cuahsi.org.

2.2 INSTALLING THE ODM TooLs APPLICATION

Install ODM Tools using the following steps:

1. First, ensure that you have installed the Microsoft .Net Framework Version 3.5. See the previous section
if you have not done so.

2. Double click on the “.msi” installation file. This will begin the installation of ODM Tools. After a few
moments, a window similar to the following will appear:


http://www.microsoft.com/downloads/details.aspx?FamilyId=AB99342F-5D1A-413D-8319-81DA479AB0D7&displaylang=en
http://www.microsoft.com/downloads/details.aspx?FamilyId=AB99342F-5D1A-413D-8319-81DA479AB0D7&displaylang=en
http://www.microsoft.com/express/sql/download/
http://his.cuahsi.org/

3.

4.

The installer will guide you through the steps required to install D0k Tools 1.7.2.2 on your computer.

Wit ANING: This computer program iz protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

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

License Agreement

Fleaze take a moment ta read the license agreement now. If you accept the terms below, click "l
Agree’, then "Mext". Otherwige click "Cancel”.

EE 23 £ 3
8 8 280 28 38 e 28 8 i i 2 e e o

Copyright (c) 2007, Utah State University
All rights reserved.

F.edistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are

(11 Do Mat Agree

Cancel ] [ < Back ] [ Mext »

Read the license and then click on the radio button next to “I agree” to accept the license. Click the

“Next” button. The following window will appear:
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Select Installation Folder

The inztaller will install QDM Toolz 1.1.2.2 to the following folder.

Tainstall in this folder, click "Mext". To install to a different folder, enter it below or click "Browse".

Folder:

C:\Program Files [<86CUAHSI HISYWODM Tools 1.1.2.24 Browse...

] ’ < Back

It is recommended that you install ODM Tools to the default location. Click the “Next” button to
continue. The following window will appear:

[ =] ODM Tools 1.1.2.2

Confirm Installation

The installer iz ready to install 0DM Tools 1.1.2.2 on pour computer.

Click "Mest" to start the installation.

Click the “Next” button. If you see a pop up asking you whether you want to allow the program to make
changes to your computer, click the “Yes” button.
When the installation is complete, you will see the following window. Click the “Close” button to finalize

the process.



151 ODM Tools 1.1.2.2

Installation Complete

0ODM Tools 1.1.2.2 has been successfully installed.

Click "Cloze" to ait.

Pleaze uze Windows Update to check far any critical updates to the MET Framewark,

Cancel | | < Back | I Cloge




3.0 CONNECTING ODM TooLs ToO AN ODM DATABASE

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 or 2008. 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 1.1.X.
You can also start ODM Tools by double clicking on the “ODM Tools 1.1.X” shortcut on your desktop. The
following window will appear.

Hew Database Connection

Fleaze select a Databaze:

Microzoft SOL Server
Server Address; | [local)

Database Mame; | LittleBear! 1]
Server User ID: | ODMTools

Server Password,  |eessssss

Test Connection ] [ Save Changes l ’ LCancel ]

NOTE: ODM Tools can connect to an ODM database implemented within any version of Microsoft SQL Server
2005 or 2008 (i.e., Express, Standard, Enterprise) using SQL Server authentication. Both local and remote SQL
Server databases can be accessed using ODM Tools. 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.

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. If you have installed ODM Tools
on the same computer as your SQL Server instance, the Server Address is “(local)” (if you are using SQL
Server Standard or Enterprise installed as the default instance) or “(local)\SQLEXPRESS” (if you are using
SQL Server Express). See the following examples. If you do not know the server address, consult with the
administrator of your SQL Server database. The following are examples of how to create a connection to
an ODM database given different circumstances.

Example database connection information for an ODM database on a remote server named
“uwrl.usu.edu” using SQL Server Standard or Enterprise installed as the Default instance:



Mew Database Connection

Pleaze zelect a Database:

Microzoft SHL Server

Server Address: | uwil usu.edu
Databaze Mame: | BearRiver0D
Server User ID: |24

Server Pazzword: | eeesssssse

Test Connection ] [ Save Changes l [ Cancel

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

Hew Database Connection

Pleasze select a Databaze:

Microzoft SEL Server

Server dddress: | [local)
Databaze Mame: OO
Server User ID: | =a

Server Paszword, | eesssssss

Test Connection ] [ Sawve Changes l [ Cahcel

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

Express:

e

Database Configuration

Flease select a Databaze:

Microzoft SEL Server
Server Address: | [localsSQLE=PRESS

Database Mame; | LittleBearRiver
Server User ID: |24

Server Paszword, | eesssssss

Teszt Connechion ] [ Save Changes l [ Cancel

Example database connection information for an ODM database on a remote machine named
“nooktest.uwrl.usu.edu” using SQL Server Express:



e

Database Configuration

Pleaze zelect a Database:

Microzoft SHL Server
Server Address | nooktest uwrl usuedusSOLEXPRESS

Database Mame; | LittleBearRiver
Server UserID: 24

Server Pazzword: | eeesssssse

Test Connection ] [ Save Changes l I Cancel

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

ODM Tools

y Conneckion 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 ODM Tools will open with a connection to your ODM
database. The next time you open ODM Tools it will use the database connection that you just set up.

NOTE: 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 ODM Tools 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 ODM Tools.



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

4.0 QUERYING AND EXPORTING DATA SERIES

ODM has within it the concept of a “data series.” Each data series in ODM represents a unique Site, Variable,
Method, QualityControlLevel, and Source combination. The SeriesCatalog table in ODM provides a listing of all of
the distinct series of data values stored in the ODM database. ODM Tools provides the ability to query an ODM
database for specific data series based on information contained in one or more fields in the SeriesCatalog table.
Once specific data series are identified, you can 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.

I 0DM Tools =13
File Edit Taools Help
e B3 Viuslee | Edv |
0 Query by Site ) Wuliple
Choose Sites from 4 list Queny by Site Name Enries ;]
H AND
(uen by Site Code R
v
] Query by \r"a.riable ) Witpls
Chooze ariables from a list (e by ariable Mame Entries [; ]
EJ AND
Gluery by Yariable Code oR
v
] Query by Soues (Other Query Options
Organization [; ] [] General Categary [ Value Tupe [ Quality Control Level [ # of Observations
ey >
= <=
Source Description [ ] 1 [] Time Period
begin:
[ 5ample Medium [ Data Type M
. o Elew | (2] | end
Multiple Entries [; ] !:,
£ND oR [ Method ;]
)
Site | Warable | Speciation | ‘“fariable Units | General Category | Walue Type | Sample Medium | Data Type | Quality Contral Level | Method Description|
<] I J m
Export Checked Metadata Export Checked Data Duery

4.1 SELECTING DATA SERIES

The Query tab allows you to query an ODM database to find specific data series and then either export these data
series or send them to the Visualize or Edit tabs. You can search for data series by Site (either by selecting from a
list or searching for a text string in the SiteCode or SiteName), by SiteType (only for ODM 1.1.1 databases), by
Variable (either by selecting from a list or searching for a text string in the VariableCode or VariableName), by
Source, by GeneralCategory, by SampleMedium, by ValueType, by DataType, by QualityControlLevel, 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 ODM Tools.

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:

10
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B ODM Tools
File Edit Tools Help

M=%

Query Yisualize E dit

Cluery by Site

Fultipl
() Choose Sites from a list i @ Query by Site Name E:trilepse[; ]
kad Little Bear & AND
O Query by Site Code O or
)
[ Query by Yariable
Chooze Variables from a list Guery by Variable Mame
i AND
b | Query by Yariable Code oR
)
Query by Source Other Query Dptions
(=) Orgarization [; ) General Categary [ walue Type Quality Control Level [] # of Dbservations
Utah State University Climate 9999 - Unknown [a 3
Hydrology |

=
[ Time Period

. Instrumentation
O Source Description [; ) whater Quality 2 - Derived produc_|
3 - Interpreted proc ol

4 - Knrwlerdne rrnd

Sample Medium Data Type

- = <
. L Air Average ~ ]
Multiple Entries (; ] Other Best Easy Systematicl ) ] Method [ ]
(& AND ) OR Precipitation Continuous | 2
Surface 'Water Incremental ]
Site | “ariable | Speciation | “ariable Unitz | General Category | Walue Type | Sample Medium | Data Type | Qualty Control Level | Method Description|

51

Export Checked Metadata Export Checked Data

NOTE: Multiple search strings can be used in the Query by Site Name, Query by Site Code, Query by Variable
Name, and Query by Variable Code search options. To do so, enter the search strings into the text box separated
by a semicolon and then select “AND” or “OR” from the Multiple Entries options. For example, to search for Sites
with Site Name containing the text “Bear River” or “Logan River”, enter the string “Bear River; Logan River” in the
Query by Site Name text box and then select “OR” as the Multiple Entries option.

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:

11
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Query Wigalize E dit
Query by Site Multiple
() Choose Sites fram a list & Query by Site Name Erthries [: ]
- Little Bear & &ND
() Query by Site Code O oR
W
[ Query byariable
Chooge Variables from a list Query by Wariable Mame
~ A
[ueny byt anable Code oR
v
Query by Source Other Query Ophions
(%) Organization [; ] General Category [ Walue Tupe GQuality Contral Level [ # of Observations
Utah State University Clirnate 9399 - Unknown | A b
Hydralogy 0-FRaw data .
. Insturmentation 1 - Quality controlle ) i
O Source Description () ‘water Quality 2 - Derived produc [ Time Period
3 - Interpreted proc;
S ample Medium Data Type 4 - K nrwaladne e
: < >
. o Air Average S
Multiple Entries [; ) Other Best E asp Systematic: [ Method (-]
(&) AND ) OR Precipitation Continuouz -
Surface \Water Incremental [

Site Wariable Speciation “Wariable L it
[] USU-LER -Conflusnee - Litle Bear River below Corfluence of South and E ast Farks near von, Utal USU13 - Gage height Mot Applicable  international f
[] USU-LER-EFLower - East Fork Litle Bear River at Paradise Canal Diversion near &von, Utah USU13 - Gage height Mot Applicable  international f
[] USU-LER-Mendon - Litle Bear River at Mendon Foad near Mendon, Utah U5U13 - Gage height Mot Applicable  international f
] USU-LBR-5FLawer - South Fork Litte Bear River below Davenpart Creek near &von, Utah USU13 - Gage height Mot Applicable  international f
[ USU-LBR-SFUpper - South Fork Litte Bear River above Davenport Creek near dwan, Utah USUT3 - Gage height Mot Applicable  international |
[ USU-LER-welsvile - Litle Bear River near Welsvile, Utak USU13 - Gage height Mot Applicable  international f
4 >

Export Checked Metadata Export Checked Data | Luery |

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.

4.2 EXPORTING DATA SERIES TO MYDB

ODM Tools uses the MyDB table format for data export. MyDB is a simplified version of ODM that consists of a
single table with many of the most important fields from the ODM. Appendix A of this document describes the
MyDB table format in detail. 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 above.
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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:

ODM Toals M=%
File Edit Tools Help
Query Yisualize E dit
Query by Site Muliple
() Chooge Sites from a list ) Query by Site Name Erttries [ |
|| Little Bear 3 AMD
) Query by Site Code O OR
[ Query by Wariable
Chonose Variables from a list (ueny by anable Mame
i AND
I Cueny by arable Code oR
Guery by Source Oither Query Options
(&) Organization ;] General Category [ Walue Type Quality Cartral Level [ # of Observations
Utah State University Climate 9999 - Unknown | » ¥
Hudrology 0 - Raw data o <=
. Instrurnentation 1 - Quality contralle . .
) Source Deseription [; ) “whater Huality 2 - Derived produc. [ Time Period
3 - Interprated prac,
Sample Medium Data Type i K nousledne rnni.
) — Air Awerage S ]
Multiple Entries [; ] Other Best Easy Systematic ] Methed ]
@ AND O OR Precipitation Continuous .
Surface ‘Water Incrermental It
N\

Site\ Wariable Speciation “Wariable Urit
U-LBR-Confluence - Litle Bear River below Confluence of South and E ast Forks near Avon, Utah USU13 - Gage height Mot Applicable  international |
U-LBR-EFLower - East Fork Little Bear River at Paradise Canal Diversion near Avon, Utah USUT3 - Gage height Mot Applicable  international |

1 WsU-LER-Mendan - Litthe Bear River at Mendon Foad near Mendan, Utak USU13 - Gage height Mot Applicable  international f

SU-LBR-SFLawer - South Fork. Little Bear River below Davenpart Creek near &van, Utah USU13 - Gage height Mot Applicable  international f

USU-LER-SFpper - South Fork Little Bear River above Davenport Creek near Avon, Utah U513 - Gage height Mot Applicable  international f

[] USU-LER welisville - Litthe Eear River near ‘wWellsvile, Utah U5U13 - Gage height Mot Applicable  international f

< >
[ Expart Checked Metadata ] [ Expaort Checked Data ] [ Luery

Click the “Export Checked Data” button. The following window will appear.
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Export as MyDB Format
Save i |l'f)DDMTO0IS M Q b

D

My Recent
Documents

=

Desktop

by Documents

My Computer

File name: |M_I,IDB M [ Save l

My Network. | Save as tps: | Caormma D elimited Farmat[*.cayv) M [ Cancel ]

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 tab delimeted (.txt) format. Click the
“Save” button to save your MyDB file. The following windows will appear. The export may take a little
time depending on the number of observations that you are exporting.

Exporting Data

ODM Tools

1) Export Complete

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

Fle Edt Yiew Insert Format Help

Ded S #A B B

seriesID,ValueID, DataValus,Valuskecuracy, LozalDateTine, DateTimeUTC, UTCOfEset, SiteCode, Variablecode, OffsetValue, OffsetTypeID, CensorCode, Qualifier ID, SanpleID |&

85,2301878,-9595, ,1/17/2008 12:00:00 PM,1/17/2008 7:00:00 FHN,-7,"USU-LBR-EFLower", "USU13",, nc,,
65, 1654440,0.36175996,, 10/24/2007 10:00:00 AM,10/24/2007 5:00:00 FH, -7, "USU-LBR-EFLower®, "USU13",, , nc,,
65, 1654378,0.4131597,,10/24/2007 5:30:00 AM,10/24/2007 4:30:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
65,1654151,0.4160446,, 10/24/2007 7:00:00 AM,10/24/2007 2:00:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
65,1652632,0.4162368,,10/23/2007 9:30:00 AM,10/23/2007 4:30:00 PM,-7,"USU-LBR-EFLower”,"USUL3",,, ne,,
§5,1854225,0.4163136,,10/24/2007 8:30:00 AM,10/24/2007 3:30:00 PN,-7,"USU-LBR-EFLower","USU13",,, nc,,
85, 1854150, 0. 4167366, ,10/24/2007 6:30:00 AM,10/24/2007 1:30:00 PN,-7,"USU-LBR-EFLower™, "USU13",,, nc,,
85,1854377,0.416775,,10/24/2007 9:00:00 AM,10/24/2007 4:00:00 PM, -7, "USU-LBR-EFLower™, "USU13",, nc,,
§5,1852631,0.4169288,,10/23/2007 5:00:00 AM,10/23/2007 4:00:00 PN,-7,"USU-LBR-EFLower","USU13",,, nc,,
85, 1854066,0.4169672,,10/24/2007 €:00:00 AM,10/24/2007 1:00:00 PN,-7,"USU-LBR-EFLower","USU13",,, nc,,
§5,1854224,0.4170441,,10/24/2007 8:00:00 AM,10/24/2007 3:00:00 PN,-7,"USU-LBR-EFLower","USU13",,, nc,,
85, 1854152, 0.4171979,,10/24/2007 7:30:00 AM,10/24/2007 2:30:00 PN,-7,"USU-LBR-EFLower™, "USU13",,, nc,,
85, 1852695, 0. 4176899, ,10/23/2007 10:30:00 AM,10/23/2007 5:30:00 PM, -7, "USU-LBR-EFLower™, "USU13",, nc,,
85, 1852694, 0.4183128,,10/23/2007 10:00:00 AM,10/23/2007 5:00:00 PM, -7, "USU-LBR-EFLower™, "USU13",, nc,,
85, 1852550, 0. 4185819, ,10/23/2007 8:00:00 AM,10/23/2007 3:00:00 PN,-7,"USU-LBR-EFLower","USU13",,, nc,,
85,1852479,0.4190817,,10/23/2007 7:30:00 AM,10/23/2007 2:30:00 PN,-7,"USU-LBR-EFLower","USU13",,, ne,,
65,1652551,0.4152739,,10/23/2007 8:30:00 AM,10/23/2007 3:30:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
65, 1654065,0.4157352,, 10/24/2007 5:30:00 AM,10/24/2007 12:30:00 PN, -7, "USU-LBR-EFLower®, "USU13",, , nc,,
65,1652478,0.4159274,, 10/23/2007 7:00:00 AM,10/23/2007 2:00:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
65, 1653563,0. 4159659, , 10/24/2007 4:00:00 AM,10/24/2007 11:00:00 AN, -7, "USU-LBR-EFLower”, "USU13",,, nc,,
65, 1654064, 0.4210808, , 10/24/2007 5:00:00 LM, 10/24/2007 12:00:00 FH,-7,"USU-LBR-EFLower®, "USU13",, , nc,,
65,1652764,0.421273,,10/23/2007 11:00:00 AM,10/23/2007 6:00:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
5, 1650860, 0. 4215806, , 10/22/2007 5:30:00 AM,10/22/2007 4:30:00 PM,-7,"USU-LBR-EFLower","USU13",, ne,,
65,1653501,0.421613,,10/24/2007 3:30:00 AM,10/24/2007 10:30:00 AM,-7,"USU-LBR-EFLower","USU13",,  ne,,
65,1653564,0.421613,,10/24/2007 4:30:00 AM,10/24/2007 11:30:00 AM,-7,"USU-LBR-EFLower","USU13",, ne,, v

For Help, press F1 MM

NOTE: The above example shows a MyDB file with @ 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 4.4 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.

4.3 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 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 A 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.
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Export Metadata to XML file [_]W
Save i | |9 00T ools M ) ¥ >

My Recent
Documents

[¢

Desktop

&

by Documents

My Computer

0 File name: |Metadatd M [ Save l
My Network. | Save as tps: | M etadatal” xrl) M [ Cancel ]

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.

& C:\temp\ODMTools\Metadata. xml - Windows Internet Explorer l._"glm
‘_:{."‘\_(;: - |,§, CiibemplCDMToolsiMetadata, <ml M 5| % Googls -
: Bl Edt Yew Favorkes Inols Help i Google Cl- . o B 9@ ? @ setiros~  Fermowo
W @ [@C:\temp\ODMToo\s\Metadata‘xml Iil - e v |k Page - ) Tools + @ Lot @ 3
-

<?xml version="1.0" encoding="utf-8" 7=
- <Metadata>
- =zDataSeriesList Total="2">
- =DataSeries ID="85">
- «<Generallnformationz
<TopicCategory =Unknown </TopicCategory >
<Title =Unknown </Title >
<Abstract=Unknown</Abstracts
<ProfileVersion =Unknown </ProfileVersion =
<Metadatalink /=
<MetadataCreationDate>7 /3 /2008 11:45:44 AM</MetadataCreationDate=
=/Generalinformation:=
- <SiteInformation=
<SiteCode >USU-LBR-EFLower</SiteCode >
<=SiteName =East Fork Little Bear River at Paradise Canal Diversion near Avon, Utah</SiteName >
- <GeographicCoordinates>
<latitude >41.529212 </Latitude >
<Longitude=-111.799324</Longitude=
<SRSID>4269</SRSID >
<SRSName>NADS3 </SRSMName >
<IsGeographic>True=/IsGeographic:=
<Motes />
«/GeographicCoordinates>
- <localCoordinates=
<local{=433315.887 </Localx >
<localY=4597815.707 </LocalY =
<SRSID>26912</SRSID >
<SRSName>=NADS3 / UTM zone 12N</SRSName =
<IsGeographic>False</IsGeographic=
<Motes /=
<Elevation_m=>1528</Elevation_mz
<VerticalDatum>NGVD29 =/VerticalDatum=
</LocalCoordinates=
<PosAccuracy_m />
<StatezUtah</State>
<County>=Cache</County>
«Comments=Located on the Paradise Canal diversion structure. </Comments >
</SiteInformation>
- <VariableInformation
<VariableCode=USU13 </VariableCode =
<VariableName>Gage height</VariableName=
- =NVariableUnits>
<UnitsName =international foot </UnitsName=>
<UnitsType=Length</UnitsType = M
Done 4 My Computer F100% -
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NOTE: 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). The format and contents of the metadata file are described in detail in Appendix A of this

document.

4.4 DATA AND METADATA EXPORT OPTIONS

ODM Tools provides you 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 accessed using the following

steps.

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

Options

[rata Export

Expanded kMyDE Options
Time Attributes

Site Attributes

Wariable Attributes

Qualifier Attributes

Difset Attributes

Source Attributes

Quality Control Lewvel Atributes

Other Optionz
E xport Metal ata with D ataE <port

[ ok ][ 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 DataExport,” ODM Tools will, by default, export a metadata file
with the same file name (but with a .xml extension) and to the same location as every MyDB file that is
exported. 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 window.
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5.0 VISUALIZING AND SUMMARIZING DATA SERIES

ODM Tools provides you 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 ODM Tools.

5.1 PLoTTING DATA WiITH ODM ToolLs

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

i 0DM Tools =)o)
File Edit Tools Help
| Query | Visualize | Edit |
Time Series | Prababilty | Histagram | Bosfwhisker|  Summary | Plat Options |
USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah Al Uts? Ct_enso'ed data in summary
50 i . i i . . statistics.
. - : : : : Skatistics
7o # OF Dbservations : 2355
é" B0 # 0f Censored Obs. : 0
s 50 Arithmetic Mean : 1235
E Geometric Mean : 10,46
= 40
5 4 aximnum : 7356
= a0
2 Finimum : 2.7
2 -
Standard Deviation : 9.873
o Cosfficiant of Yariation: 748
0 | i i i i i Percentiles  10% 488
31-Dec d-dan 16-Jan 24-Jan 1-Feh H-Feh 17-Feh
Date 25% 575
[tedian] 0% 8.09
D ata ToVisualize 75 21.02
Site : |USU-LBF|-Mend0n - Little Bear River at Mendon Fload near Mendon, Utah M anx 271
Variable : [ISLIG - Turbidity [«
Select a Data Series to View By
General Categary Speciation Wariable Unite Time Support | Time Unitz | Sample b &tz Rlange
‘wlaber Cuality Mot &pplicable  nephelometric burbidity units 5 zecond Surface’ Start Date : | 14 142007 [i”
EndDate: | 2/19/2007 [v]
[il 1] [l] Update Plat

The “Visualize” tab can be accessed using one of two methods. First, you can access this functionality by clicking
on the “Visualize” tab at the top of the ODM Tools window. Alternatively, you 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.

5.1.1 SELECTING A DATA SERIES FOR PLOTTING

Use the following steps to use the data visualization capabilities of ODM Tools.
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1. If you haven’t already, click on the “Visualize” tab at the top of the ODM Tools 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).

B ODM Tools =Joed
File Edit Tools Help
Query Yisualize Edit
Time Series | Probability | Histagram | BoxAwhisker Surnmary | Plat Options
Waiting For Update . iad
v.
D ata ToVisualize
Site - USU-LBR-Paradise - Litle Bear River at Mchurdy Hollow near Paradise, Utak w
Wariable : | USUT0 - Temperature v
Select a Data Senies to View : Date A
It
General Categom Speciation | “ariable Units | Time Support | Time Unitz | Sample Medium B
W ater Quality Mot Applicable  degree celcius 0 second Surface ‘water  Fisl Start Date: | B/23/2005
EndDate: | 4/ 9/2008
<] 2 | Lipdate Plot

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. You may have to wait a few moments for your plot to appear, depending on the
number of observations in the data series that you have selected. Your screen may look something like
the following.
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% ODM Tools M=

File Edit Tools Help

Query Yisualize Edit
Time Senes | Probability | Histogram | BoxAwhisker Summary | Plot Options
USU-LBR-Paradise - Little Bear River at McMurdy Hollow near Paradise, Utah
1400 . . . . : -
. . . . . . Time Senes Flot
oo Lo S e P . P S ] Flot Type

- : : : : : : @ Lire O Paint O Both
2 oooo Lo ]

=

e £ Fee e R AN e [ e ]

= : : :

g e+ [ e L

" . . :

a Y

o

s Lo L SRR | ol :
a S ; ; . .
1-Feb 4Feb 7-Feb 10-Feb 13-Feb 16-Feb 19-Feb 22-Feb
Date

D ata T Visualize

Site : |USU-LBR-Paradize - Litle Bear River at Mcturdy Hollow near Paradise, Utah L

Wariable : [ USUE - Turbidity v

Select 3 Data Senies to View -

General Categary Speciation “Wariable Units Time Suppart | Time Units | Sample b EBELES

wdater Cuality Mot dpplicable  nephelometric turbidity units 5 zecond Surface Start Date: | 2/ 142007

End Date: | 2/2042007

<] (%] 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.

5.1.2 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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% 0DM Tools | E=|
File Edit Tools Help
Query Yisualize | Edit |
Tirne: Series |Prubabi\il}l || Histogram ” BUKMhiSkE[‘ | Summary | Plot Options
USU-LBR-Paradise - Little Bear River at McMurdy Hollow near Paradise, Utah
1400
Time Series Plot
qeo0 £ ] Flot Tppe
- @ Line O Pant O Both
2 qoo0 1 S O N ]
=z
Boam Lo 1 ;
p Histagram Plat
é oo 4 | ] tdanually zet the Mumber OF Bars
Fao ko ] Number Of Bars :
= Adiust For Discrete Break Values
o0 Foo e ]
[ + l + { f ] 1
1-Feb 4-Feb 7-Feb 10-Feb 13-Feb 16-Feb 19-Feb 22-Feb B
Date /' q1¢ | February, 2007 3 |
Data ToVisualize 1 2 3
Site |U5U-LEF|-F’aradise - Little Bear River at Metuidy Hollow near Paradize, Utah 4 5 & 7 8 3 10
] 11 12 13 14 15 168 17
Wariable : [USLIG - Turbidity 1Y 18 19 0 A 2oz M
28 2 27 28
Select a Data Series to View ‘ T~ -
General Categaory Speciation “ariable Units Time Support | Time Urits | Sample b * Today: 7/5/2008
water Buality Mot Applicable  nephelometric turbidity units 5 second Surface’ tart Date | 27 1/2007 [i]
Nate 272042007
[l I m

5.1.3 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.

I 0DM Tools JOEd
File Edit Tools Help
Query | Visualize Edit |
Time 5 eries || Probahbility || Histugram‘ Eoxfwhisker ‘ Summary | Flot Options
Mn Road near Mendon, Utah [
Time Series Plat

B0 T Plat Type

% Ling Pairt Eath
8

o 154

5

?} Histogram Plot

g w1 3 tanually set the Mumber OF Bars
]

! Murnber OF Bars

E 5 1 L Cokwd ] Adust For Dizcrete Break Yalues
B

% % Allowy Decimal Break Yalues
Jan  Feb  Mar  Apr May  Jun  Jul Aug  Sep Ot Now  Dec B onudhisker Flot
Month ™ Plat Type

< il | [» @ Monthly O Seasonal O Yearly
DEREREED O Overal Box Plat Description
Site : |USU-LBF|-Mendon - Little Bear River at Mendon Road near Mendon, Utah M

Wariable : ‘ 5010 - Temperature M

Select a Data Series o Yiew

Date R
General Category Speciation | Variable Units | Time Suppartt | Time Units | Sample Medium Bt
Water Qualiy Mot Applicable  degres celcius 0 second Surface Water  Fiel Start Date: | 1/ 1/2008 [ll
End Date : | 12/31/2006 [v]
[( ] i m Update Plat
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5.1.4 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).

i B
- — ———

File Edit Tools Help

Guery Visualize Edit
| Time Series I Probability | Histogram | Box/Whisker |
USU-LBR-SFLower - South Fork Little Bear River below Davenport Creek near Avon, Utah b
T T T T T T T T T T T T Point Settings
- 207 Poirt Size
% 3 =
=3
2
& 15
%
10 7 i@
S @
&
20
Month il
7 [ i | ¢ Box/Whisker Plot
Data To Visualize :Iot Type B B
Site ;. USU-LBR-SFLower - South Fork Little Bear River below Davenport Creek near Avon, Utah - © Monthly () Seasonal ) Yearly
Variable : JSU36 - Temperature - vera Baut Plot Description
Select a Data Series to View :
Date Range
ity Control Level Method Crganization
. T/26/2007
\aw data Water temperature measured using a Hydrolab M55 Water Quality Muttiprobe. Ltah State Univers Start Date - | / ! B~
\ality cortrolled data  Quality Cantrol Level 1 Data Series created from rmw QC Level 0 data using ODM Tools.  Utah State Univers End Date : 2/ 2/2009 B~
1 | m | b 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). You can also set the size of the points that are shown on the plot.

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 20 bars on the histogram plot (i.e., you must select a number less than 20). 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.
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5.1.5 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.

1. Select asite, 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: | ) ODMTools v Q T = E-

|

My Recent
D ocuments

Desktop

L

ty Dacuments

=2
J
58
My Computer
‘».;] File name: Test I
2 .
My Netwark, Save az bype: Jpeg Format [*.jpag] >

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.

USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah

[}
| -
T

USU132 - Gage height  [ft)
B

-
]

Jan-2006 Jan-2007 Jan-2003
Date
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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.

5.1.6 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 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.

ODM Tools (= [O)ET | | ooM Toots LEE
Fle Edt Took Help Fle Edt Took Help
ey Vieuslze Edt ey Visuala Edt
Time Seties | Probabilty | Histogram | Box/whisker Summary | Plot Options Time Series | Probabity | Histogram | Box/whisker Summary | Plot Options

USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah i USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah

Time Series Plot
Plot Type
@ tine  OPant O Both

4 Time Series Plot
Plot Type

@ tine O Pant O Both

O

USU13 - Bage height (i)
L&

USU13 - Gags height ()

i}

30
Jan2000 Janz007 Jan2008 FebZoOs  MarZ000  ApIZ00  May2000  Jun2008  Jul2000
Dste ™ Oste o
< > < >
Data To Yisualze Data To Visualze
Site - [USU-LBA Mendon - Lite Bear Fiver ok Mendan Fioad near Mendon Utsh v Site - [USULBA Mendon - Lite Bear Fiver ok Mendan Fioad near Mendon, Uth !
Variable :[USU13 - Gage height v Vatiable (U513 - Gage height &
Select a Data Series to'View s Select a Data Series to View P
! !
General Category | Speciation | Variable Unts | Time Support| Time Units | Sample Medium R General Category | Speciation | Variable Unts | Time Support| Time Units | Sample Medium BT
Hydralagy et Applicable  intemational fact 0 mine SuifaceWater F| | StatDate: | 1/ 1/2008 i Hydralagy Mot Applicable  intemational foct 30 minute SufsceWater F| | StatDate: | 1/ 1/2008 B
EndDate: [ 12/31,/2007 £ EndDate: | 12/31/2007 |
< > Updete Plot < 2] Updete Plot

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 take you back one zoom level, or to your original position of you have only zoomed in once. To return the plot
to the extents of the entire data series, right click on the plot window and select “Set Scale to Default.”

5.2 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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B ODM Tools M=%
File Edit Tools Help
Query Yisualize Edit
Time Senes | Probability | Histogram | BoxAwhisker Iot Optiohs
USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah 0O UtS? Ct_ensoled data in summary
. . statistics.
Skatistics
# Of Observations : 26380
: # Of Censored Obs. : a
T Auithmetic Mean 2246
% Geometric Mean : 2134
©
@ b awimum ; 4.084104
§ Minirnum : 0.4720347
Standand Deviation : 0743
a i . Coefliciant of 4 ariation: 05521
Jan-2006 Jan-2007
Date Percentiles 10% 1.417
25% 1.703
D ata T Visualize (Median) 50% 21z
Site : |USU-LBR-Mendon - Litthe Bear River at Mendon Road near Mendon, Utah v 752 245
Wariable : U513 - Gage height v 0% 3543
Select 3 Data Senies to View DR
General Catagary Speciation | Wariable Units Time Support | Time Units | Sample Medium EBELES
Hydralagy Mot &pplicable  intermational fook 0 minute Suface water  F Start Date: | 8/ 4/2005
EndDate: | 2/19/2007
< > Update Plat

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 by ODM Tools.

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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6.0 EDITING EXISTING AND DERIVING NEW DATA SERIES

ODM Tools includes functionality to edit the data values and some of the attributes of the data values within data
series stored within an ODM database. This is useful, for example, in performing manual quality assurance and
quality control of data series, where some data values may need to be deleted, adjusted, or interpolated. In
addition, ODM Tools provides functionality to derive new data series from existing data series. For example, daily
average data values can be derived from more frequent observations using ODM Tools’ aggregate functions. All of
the data series editing and creation tools are on the Edit tab of ODM Tools. The following figure shows the ODM
Tools Edit tab, and the following sections describe the data series creation and editing capabilities that are
available on this tab.

B 0DM Tools =Jo&d
File Edit Tools Help
Quen Wisualize Edit
USU-LBR-Mendon - Little Bear River at Mendon Road YValue ID | DataValue | Value Accuracy | Local Date and Tinm
22 T T T T T T T BEETIE  1.955946 8/20/2005 2:00 FI
2.1 : : : : : : - BES717  1.950841 8/20/2005 2:30 P
£ .q -] BEET1E  1.947607 8/20/2005 3:00 FI
£ BEE719  1.943149 8/20/2005 3:30 P
'g 8 : ] BEE720  1.937328 8/20/2005 4:00 P
% 18 7 5EE721 | 1931045 8/20/2005 4:30 PI
2 17 i 5EE722 | 1925685 8/20/2005 5:00 F'Ir_]
E 16 ] 5EE723 | 1921828 8/20/20055:30 FI
BEA724 | 1914453 8/20/2005 E:00 PI
18 : : : : : : : ] BERTZ5 1.90733 8/20/2005 B:30 FI
14 5 5 5 ; 5 5 ; FE8726 | 1.900568 8/20/2005 7:00 Pl
3-Aug T-Aug 1-Aug 15-Aug 19-Aug 23-Aug 27-Aug 31-Aug
Date RERYEY | 1.83327E 8/20/2005 7:30 PIM
<] I | [%]
Data To Plot
Site : |U5U-LBH-Mend0n - Little Bear River at Mendon Road Ii] I D[:::t:rew Data Series l @ E
Wariable : | 9930111 - Gage height [w] | @ value Thieshold O Data Gaps
[ walue > Walue :
Select a Data Series to Edit : [ Value < e Ftads
General Category | Wariable Units | Time Support | Time Units | Sample Mediu '
Hydralogy !nternat!onal faat ] m@nute Surface Wate ) Walue Change Threshold »=
ey ponallct % e | Sufseiad || Gpas
Hydralogy international foot 30 mikLte Surface Wate -
Hydraology international foot 30 minute Surface Wate After | |
[(_l 1l | [l] Festare Original Yalues Apply Changes To Databaze

6.1 DERIVING NEwW DATA SERIES

ODM Tools provides functionality to create entirely new data series (derived data series) from data series that are
already stored in an instance of the ODM. Examples include creating a quality controlled data series from a raw
data series, creating a daily aggregate (daily min, max, or average) data series from a data series with more
frequent (i.e., hourly) observations, and deriving a new data series from an existing data series by using an
algebraic transformation. This functionality is accessed by clicking on the “Derive New Data Series” button, which
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is located just below the table view of the data, after a data series has been selected. The following sections
describe the specific data series derivation functionality supported by ODM Tools.

6.1.1 CREATING A QUALITY CONTROLLED DATA SERIES FROM A RAW DATA SERIES

ODM Tools does not allow raw data series to be edited. In order to use all of the data editing functionality of ODM
Tools to perform quality assurance and quality control for a raw data series, a copy of the data series must first be
created. All data editing is then performed on the copy. Within ODM, raw data series are specified with a Quality
Control Level of 0, and quality controlled data series are generally specified with a Quality Control Level of 1,
although you can define other Quality Control Levels within your ODM database if you want to. The following
steps illustrate how to create a Quality Control Level 1 data series from a Quality Control Level O data series so that
the editing functionality of ODM Tools can be used.

1. In ODM Tools, make the Edit tab active by clicking on it at the top of the application. Your screen will look
like the following:

B 0DM Tools M=)

File Edit Tools Help
| Cluery | Misualize u

5]

Select a Data Series ...

i
£ | [ 1l »
Data To Plot
i i = || [
Site:+ |LUSULBR-Mendon - Litle Bear Riiver at Mendon Road [e] | L Deive NewData Series ) |8 =] |+
Data Filker
Wariable : |999IJD1 - Diatalogger battery voltage Iil ‘alue Threshold Diata Gaps
Walue > Walle
Select a Data Senies to Edit;
Yalue < i iod
General Category | Variable Unitz | Time Support | Time Units | Sample Medium e I:I fime Perod
Huydrology wolts an minte Surface Water Walue Change Threshold »= I:l
Date Apply Filter
Before | 04/19/2007 1156 &b
Ao [B4/8/2007 1168AM v || | Clea Sekection
[(_I i ] [l] Restare Original ' alues Apply Changes To Database

2. Select the raw data series for which you want to create a quality controlled data series by selecting a site
from the Site drop down menu, a variable from the Variable drop down menu and a raw (Quality Control
Level = 0) data series from the list of available data series for that site/variable combination. When you
click on a data series in the list, the plot and table on the Edit tab will automatically be populated with the
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data for the data series that you have selected. For large data series, this can take a few moments. Your
screen should look something like the following:

I 0DM Tools =JloJEd

File Edit Tools Help
Query Yisualize Edit
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Select a Data Series to Edit
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Befaore
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3. Now that you have selected a data series, you will notice that the Derive New Data Series button, which is
located just below the table view of the data, is activated. Also, notice that since you have selected a
QualityControlLevel 0 data series, none of the data editing tools are available. Click on the Derive New
Data Series Button. The following window will open:
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§ Derive A New Data Series

M=%

Derivation Information
Derive Method
() Create a Quality Controlled D ata Series for Editing

I ethod Description
Automatically generate a Method Description

() Derive using a Smoathing Algorithm Select an exizting Method Description

Smoothing *Window : minutes

() Derive using a Daily Agagregate Funchion Create a new Method Description

b axirnum irirmurm Average

() Derive using an Algebraic Equation

y= + ¥+ 2+ 3+ o "5

D ata Seres Attributes
Siter ¢
W ariable
Wariable : Urits Speciation :

Source
Organization :

Time Support -
Walue : itz - Citatiar :

‘alue Type : Source Description :

Data Type:
General Categony :

Quality Control Level : Sample Madium -

Method :

Derive Mew Data Seres

4. Click on the radio button next to “Create a Quality Controlled Data Series for Editing” under the Derive
Method group. This will activate the Method Description section at the top right of the form.

Derivationleéematio
Derive Metho
@ Create 3 Quality Controlled Data Series for Editing

gfive using a Smoathing Algarithm

Method Description
@ Automatically generste a Method Description

(71 Select an existing Method Description

Smoothing Window : minutes

() Derive using a Daity Aggregate Function () Create a new Method Description

() Derive using an Algebraic Equation
y= 0|+ 0lx + 0/ x"2 + 0/x"3 +
Data Series Aftributes

Site : |JSI-LER Confluence - Little Bear River below Confluence of South and East Forks near fvon, Utah

Variable
Variable : |USU10 - Temperature * | Units : degres celcius Speciation : Mot Applicable
Time Support Source
Value : 0 Units . second Organization : Citation :

Ltah State University Utah Water Research Labers  Continuous menttoring data collect
Source Description :

Value Type :
alue Type - Field Observation Continuous monitaring data collected by Utah State University as part of a National Scien

Data Type :  Continuous
General Category : Water Quality

Sample Medium :  Surface Water
Method ; Quality controlled data series created from raw data using ODM Tools.

Qualty Control Level :

5. You have the option of selecting an automatically generated method description, a method description
that already exists in your database, or creating a new method description. For this example, we will
select the radio button next to “Automatically generate a Method Description.” Specifying a method
description activates the “Data Series Attributes” section at the bottom of the form.
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7.

You will notice that most of the Data Series Attributes have been selected for you. This is because you are
creating an exact copy of your Quality Control Level O data series for editing, and the only things that
change are the method and the Quality Control Level. Select the correct Quality Control level for your
data from the drop down menu near the bottom of the form. For this example, we are using the default
Quality Control Levels from ODM. Your window will look something like the following:

e =EL

Derivation Information

Derive Method Method Description
@ Create a Quality Controlled Data Series for Editing @ Automatically generate a Method Description
() Derive using a Smocthing Algorithm (7 Select an existing Method Description
Smoothing Window : minutes
(7 Derive using a Daily Aggregate Function () Create a new Method Description

() Denive using an Algebraic Equation

y= 0 + Ojx + 0)x"2 + 0)x"3 + 0|x"4 + 0|x"5

Data Series Attributes
Site © USU-LBR-Corfluence - Little Bear River below Confluence of South and East Forks near Avon, Utah

Variable
Variable : | USU10 - Temperature * | Units : deagree celcius Speciation : Not Applicable
Time Support Source
Value : 0 Units - second Organization : Citation :

Ltah State University Utsh Water Research Labora  Continuous monitoring data collect
Source Description :

Walue Type : i
alue Type :  Field Observation Continuous monitoring data collected by Utah State University as part of a National Scien

Data Type Continuous
General Category : Water Quality

Quality Cortrol Level : |1 - Quality controlled data

Sample Medium :  Surface Water
Method :  Quality controlled data series created from raw data using ODM Tools.

[ Derive New Data Series ] [ Cancel ]

Click the Derive New Data Series button at the bottom of the form to create the new data series. For data
series with a large number of data values, this may take some time. A progress bar will pop up showing
the progress of your new data series.

NOTE: This example assumes that the standard quality control levels given in the ODM QualityControlLevels

table are being used (i.e., values from 0 — 4). ODM Tools will always assume that a data series with a

QualityControlLevelCode of O is a raw data series and you will not be able to edit it. You may choose to use a
different set of QualityControlLevels than the standard ones given in the blank schema. However, if you do, you
will need to be careful in the management of the data versions since ODM Tools will not automatically recognize

your QualityControlLevel system.

8.

When creation of the new data series is complete, you will be returned to the main ODM Tools Edit tab.
You will notice that a new data series appears in the list at the bottom of the Edit tab, and that it is
selected and shown in the plot and table views.
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NOTE: This process only creates a Quality Control Level 1 copy of your data series. It does not do any editing or
filtering of the data values. Once you have completed the above steps and have created a Quality Control Level 1
data series, you can then use all of the data editing functionality of ODM Tools to perform any data edits
required (see the sections on editing data series below).

6.1.2 CREATING A SMOOTHED DATA SERIES

ODM Tools allows you to create a new data series by applying a smoothing algorithm to an existing data series
already stored within the ODM. Smoothing is useful where the scatter in the data blurs a fundamental underlying
pattern. For example, smoothing can be used to provide an estimate when artificial variability has impacted the
recorded values. This functionality is only available for data series that are continuous and that do not have large
data gaps. The following steps illustrate how to create a smoothed data series.

1. Select a data series for which you want to create a smoothed data series by selecting a site from the Site
drop down menu, a variable from the Variable drop down menu and a data series from the list of
available data series for that site/variable combination. When you click on a data series in the list, the
plot and table on the Edit tab will automatically be populated with the data for the series that you have
selected. For large data series, this can take some time. Your screen should look something like the
following:
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2. Click the Derive New Data Series button. On the Derive a New Data Series form that pops up, click the

radio button next to Derive using a Smoothing Algorithm. Enter a smoothing window for the smoothing

algorithm. The smoothing algorithm is based on local linear regression, with weights given to each data

value that determine their importance in the local regression. The smoothing window is the time period

over which the weights are applied (i.e., the weight for data values outside of the window is 0). Your

screen should now look like the following:

32




ﬁ Derive A Hew Data Series

M][=1%

D erivation Information

Derive Method

Talty Controlled D ata Senes tor

(*) Derive using a Smoothing Algorithm
Smoothing Window : | 1440 minutes

\{W Daily Agaregate Function

() Derive using an Algebraic E quation
K2+

= + H o+

tethod Description
() Automatically generate a Method Description

(C) Select an existing Method Description

() Create a new Method Description

Cancel

You will notice that the Method Description group is now activated on the right hand side of the Derive

New Data Series form. For this example, we will use the method description that ODM Tools

automatically generates. Click the radio button next to “Automatically generate a Method Description.”
You will now notice that the Data Series Attributes group has been activated on the form and that a
method description has been filled in the Method text box at the bottom of the form. Your screen should

look something like the following:

ﬁ Derive A Mew Data Series

BEX]

Derivation Information
Derive Method

() Create a Quality Controlled D ata Series for Editing

(%) Derive using a Smoothing Algorithm

Smoothing *Window : | 1440 minutes

() Derive using a Daily Agaregate Function

() Derive using an Algebraic Equation

y= + %+ 2+ 3+

[Data Series Attributes

W ariable
W ariable :
Time Suppart
Yalue : 300 Units ;| minuke
Walue Type: | Derived Value
Data Type: |Average

Quality Contral Level :

o

Site | |J51I-LBR-Mendon - Litle Bear River at Mendon Road near Mendan, Utah

™| Units:
Source
Organization :

Utah State University Utah ‘W ater Research Labor
Source Diescription :
Continuous water quality monitoring by Utah State University as part of the USDA CEAP

General Category : | Hydrology

I ethod Description
(%) Automatically generate a Method Description

Select an exizting Method Description

() Create a new Method Description

5

Speciation :

Citation :
Continuous water quality momitorin

Sample Medium :

Method ; | Data Series created using a Smoothing Algorithm in ODM Tools using a Smoothing *Window = 1440 minutes.

Surface Water

Cancel
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You will notice that most of the attributes within the Data Series Attributes section have been filled in for
you. You will notice, however, that the Variable and Quality Control Level are not filled in. Select the
appropriate Quality Control Level for your derived data series. In the following figure, a Quality Control
Level of 2 has been selected because the new data series is being derived from an existing data series.
Since we are creating a derived data series from a measured data series, the ValueType will change.
Because of this, we have to create a new Variable for the smoothed data series. When you click on the

Variable drop down, you will see and option “<Create New>.” When you click on this, the following
window will appear.

Create A new Variable for the Derived Data Series

Parameters to Select

‘ariable Code : | UISLI0000T
‘Wariable Mame ;| Gage height v
Wariable Units : | international fook v Speciation : |Not Applicable v

Defined Parameters

Time Suppart

Walie 30 Unitz: | minute
Walue Type : | Denved Value Data Type: |Average
General Category : Hydrology Mo DataValue : | -3339
Sample Medium: | Surface Water Iz Regular: | True

[ Create ] [ Cancel ]

For the new Variable that you are creating, everything will be the same except for the ValueType, which
will now be defaulted to “Derived Value,” and the VariableCode. Create an appropriate VariableCode for
your new Variable and then click the “Create” button. You will then be returned to the main Derive a
New Data Series form, which will look like the following.

ﬁ Derive A Mew Data Series E]@

Derivation Infarmation
Derive Method

() Create a Quality Controlled D ata Series for Editing

tethad Description

(¥) Automnatically generate a Method Description
(%) Dierive using a Smocthing Algoritm () Select an existing Method Description
Sroothing Window : | 1440 minutes

() Derive using a Daily Aggregate Function () Create a new Method Description

() Derive using an Algebraic Equation

= s W+ w2+ W3+ [ W5

Data Series Attributes

Site ! |ISU-LBR-Mendon - Little Bear River at Mendon Poad near Mendon, Utah

Wariable
Yarisble : | USUD000T - Gage height | Unis: | intermational faot Speciation : |Not Applicable
Time Support Source
Value - 30]  Units : [minute Organization : Citation :

Utah State University Utah ‘W ater Research Labar || Continuous water quality monitarin
Source Description :
Continuaus water quality monitoring by Utah State University az part of the USDA CEAP

Walue Type: | Derived Yalus

Data Type: | Average

General Category : | Hydrology
Quality Control Level : | 2 - Derived products Sample Medium : | Surface Water

Method :  Data Senes created using a Smoothing Algonithm in ODM Tools using a Smoathing Window = 1440 minutes.

Deive Mew Data Serizs ] [ Cancel
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5.  You have now specified all of the inputs needed to derive the new smoothed data series, and you will
notice that the “Derive New Data Series” button has now been activated. Click on it to derive your new
smoothed data series. For data series with a large number of data values, this may take some time.

6. When creation of the new data series is complete, you will be returned to the main ODM Tools Edit tab.
You will notice that a new data series appears in the list at the bottom of the Edit tab, and that it is
selected and shown in the plot and table views.

NOTE: The smoothing algorithm employed in ODM Tools is a LOWESS algorithm that uses locally weighted least
squares regression with bi-square weights. The code for this algorithm was adapted from code contributed by
Brent Aulenbach of the United States Geological Survey and uses the methods of Cleveland and McGill (1984)
and Cleveland (1979).

6.1.3 CREATING A DAILY AGGREGATE DATA SERIES

Within ODM Tools, you can create a derived data series by generating daily minimum, maximum, or average value
statistics from a data series containing more frequent observations already stored within the ODM. An example of
this is computing daily average discharge values for a stream gage that measures discharge continuously on a 15-
minute interval. This functionality is available for all data series, but is particularly useful for data series that have
regular spacing between data values less than one day. ODM Tools calculates aggregate values for each day within
the data series and assigns the aggregate value (the minimum, maximum, or average) to midnight at the beginning
of the day in which the data values occurred (using the convention of ODM to record values at the beginning of
interval).

The following steps illustrate how to create a daily average data series from a data series with more frequent
observations.

1. Select the data series for which you want to create a daily aggregate data series by selecting a site from
the Site drop down menu, a variable from the Variable drop down menu and a data series from the list of
available data series for that site/variable combination. When you click on a data series in the list, the
plot and table on the Edit tab will automatically be populated with the data for the data series that you
have selected. For large data series, this can take some time. Your screen should look something like the
following:
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B 0DM Tools (==
File Edit Tools Help
Query Visualize Edit
USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah Walue ID | DataValue | Value Accuracy | Local Date and Tir|# |
T T T 2759745 2415 14172008
.......................................................... 3759745 2238 171420081230 &
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i f i 2759755 | 7.56 1.1/2008 5:00 A
Jan-200g Feb-2002 Mar-2002
Date 2759756 £.93 1/1/2008 5:30 A
< ¥
Data To Plot
- = "
Site : |USU-LBR-Mendon - Little Bear River at Mendon Road near Mendon, Utah | s DeichizaDataSercs it I— h -
— [ ata Filker
Yariable : | ISUE - Turbidity v ® Value Threshold O Data Gaps
" [ value » Walue :
Select a Data Series to Edit: ] val Efa]
¢ .
General Category Speciation Yariable Uritz Time Support e me Fenad -
“water Quality Mot Applicable  nephelometric turbidity units 5 () Walue Change Threshald »=
‘whater Quality Mot &pplicable  nephelometic turbidity units 5 O Date &pply Fiter
Before
After Clear Selection
< > Fiestore Original Y alues Apply Changes To D atabase

2. Onthe “Derive a New Data Series” form, click the radio button next to “Derive using a Daily Aggregate
Function.” Select “Average” from the Daily Aggregate Function options by clicking on the radio button if it
is not already selected. Your screen should now look like the following:

ﬁ Derive A Mew Data Series

M=%

Drerivation |nformation
Derive Method

() Create a Qualty Controlled D ata Series for Editing

(O Derive using a Smoothing Algorithm

O minutes

(%) Derive using a D aily Aggregate Function

O Maximum O Minimum (%) Average

aic Equation

w2+ P #"5

W3+

ethod Drescription
() Automatically generate a Method Description

() Select an exizting Method Description

() Create a new Method Description

Canhcel
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You will notice that the Method Description group is now activated on the right hand side of the Derive
New Data Series form. For this example, we will use the method description that ODM Tools
automatically generates. Click the radio button next to “Automatically generate a Method Description.”
You will now notice that the Data Series Attributes group has been activated on the form and that a

method description has been filled in the Method text box at the bottom of the form. Your screen should
look something like the following:

ﬁ Derive A Mew Data Series g@

Drerivation |nformation
Derive Method

() Create a Qualiy Contralled D ata Series for Ediing

ethod D escription
() Automatically generate a Method Description

() SelEmTr

(O Derive using a Smoothing Algorithm bdethod 0

Smoothing Window : minutes

(%) Derive using a D aily Aggregate Function

() Create a new Method Description
) Maximum ) Minimum (&) Average

(O Derive using an Algebraic Equation

= + ¥+ %2+ 3+ ¥4+ "5

Drata Series Attributes

Site | USU-LER-Mendon - Little Bear River at Mendon Road near Mendan, Utah
W ariable
Yariable : ¥ | Units : Speciation :
Time Support Source
Yalue - 1 Urite : [day Organization : Citation :

Ltah State University Utah ‘water Research Labor | | Continuous water quality monitarin
Source Degcription :
Continuous water quality monitaring by Utah State University as part of the USDA CEAP

Walue Type | Derived Value

Data Type: Average

General Categaory : | ater Quality
Quality Cantral | L

Sample Medm

Method : | Data Series created using the Average Daily Agaregate Function in 0DM Taols.

Cancel

You will notice that most of the attributes within the Data Series Attributes section have been filled in for
you. Because you are creating a daily aggregate data series, most of the attributes for your data series
will not change. You will notice, however, that the Time Support attribute is set to one day, and that the
Variable and Quality Control Level are not be filled in. We have to create a new Variable because the time
support of the derived data series is different than the time support of the input data series. To do this,
click the Variable drop down and click on “<Create New>". Input a new VariableCode and then click on
the “Create” button to create the new variable (all of the other Variable attributes will be populated for

you). Select the appropriate Quality Control Level for your derived data series. Your screen should now
look something like the following.
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ﬁ Derive A New Data Series E]@

Derivation Information
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) Create a Quality Controlled Data Series for Editing () Automatically generate a Method Description
) Derive using a Smoothing Algorithm () Select an existing Method Description
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[rata Series Attributes
Site © | USU-LBR Mendor - Little Bear River at Mendon Foad near Mendon, Utah

Yariable
Wariable : | USLI00002 - Turbidiy ¥ | Units:  nephelametric turbidity units Speciation : Nat Applicable
Time Support Source

Walue : 1] Units: [day Organization : Citation :
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Data Type: Average -
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Quality Contral Level : |2 - Derived products Sample Medim: | Surfacs Water

Method : |Data Series created using the Average Daily Agaregate Function in ODM Tools.

[ Derive Mew Data Series ] [ Cancel ]

You have now specified all of the inputs needed to derive the new aggregate data series, and you will
notice that the “Derive New Data Series” button has now been activated. Click on it to derive your new
daily average data series. For data series with a large number of data values, this may take some time.
When creation of the new data series is complete, you will be returned to the main ODM Tools Edit tab.
You will notice that a new data series appears in the list at the bottom of the Edit tab, and that it is
selected and shown in the plot and table views.

% 0DM Tools =[]
File Edit Tools Help
Query Visualize Edit
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6.1.4 CREATING A DERIVED DATA SERIES USING AN ALGEBRAIC FUNCTION

ODM Tools supports creation of a derived data series by performing an algebraic calculation on an existing data
series already stored within the ODM. An example of this is computing a discharge data series based on a stage
data series using a site specific rating curve. This functionality applies the same algebraic conversion to each data
value within the input data series, resulting in an output data series with the same number of data values and
same spacing between data values. ODM Tools currently supports a limited number of algebraic equation formats,
each of which must be specified as a 5t degree polynomial:

2 3 4 5
y=a+bx+cx" +dx +ex +fx

Where:
y = the new derived quantity
x = the derived from quantity
a, b, ¢, d, e, and f = coefficients that can be input by the user

For example, to do a simple linear transformation of a data series, the slope and intercept of the linear equation
would be input using the a and b coefficients, and all other coefficients would be set to zero. Algebraic
transformations can be used to convert from one variable to another (i.e., convert stage to discharge), to change
the units of the values in a data series (i.e., convert feet to meters), and to adjust the values within a data series
(i.e., add a constant to change a datum).

The following steps illustrate how to create a new data series from an existing data series using an algebraic
equation. For this example, we will do a very simple adjustment of stage values measured by a stage recording
device so that the stage values are expressed as an elevation with reference to a fixed vertical datum rather than
an elevation with reference to the location of the water level sensor.

1. Select the data series for which you want to derive the new data series by selecting a site from the Site
drop down menu, a variable from the Variable drop down menu and a data series from the list of
available data series for that site/variable combination. Your screen should look something like the
following:
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% 0DM Tools (=<
File Edit Tools Help
Query Yisualize Edit
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Apply Filter
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Click the “Derive New Data Series” button. On the Derive a New Data Series form, click the radio button

next to Derive using an Algebraic Equation. For this example, we are simply adding an offset to the stage

values recorded by the water level sensor so that they will be relative to a known vertical datum (i.e., feet

relative to the NGVD29 vertical datum) and not to the fixed location of the level sensor (i.e., feet above

the sensor). This offset is equal to 4250 ft, so we will set the a coefficient to 4250, the b coefficient to 1,

and all of the other coefficients to 0. See the following figure:

ﬁ Derive A Mew Data Series

B=1[%

Derivation [nfomation
Drerive Method
() Create a Quality Controlled Data Series for Editing
() Derive using a Smoothing Algorithm

Smoothing Window minutes

() Derive using a Daily Aggregate Function

|’
(=) Derive using an Algebraic Equation
p= 4250 4+ s+ 042 + 0x"3 +

[ —

0x74 +

0)x"5

Method Description

() Automatically generate a Method Description
() Select an existing Method D escription

() Create a new Method Description

Cancel
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3.  You will notice that the Method Description group is now activated. For this example, we will create a
new method description that details the conversion that we are performing. This is done by clicking on
the radio button next to the Create a new Method Description option and then typing the new method
description into the text box. When the method description is complete, the Enter key is pressed. This
activates the Data Series Attributes group and fills in the Method text box at the bottom of the form:

ﬁ Derive A Mew Data Series g@ﬂ

Drerivation |nformation
Derive Method

() Create a Qualiy Contralled D ata Series for Ediing

Method D escription

() Automatically generate a Method Description
) Derive using a Smoothing Algarithr () Select an existing Method D escription
Smoothing Window : minutes

(O Derive using a D aily Aggregate Function

(%) Create a new Method Description

Gage height relative the the HGVD29 vertical
datum derived from gage height measurements
where the daturn is relative to the sensor position.
The offzet it 4250 feet.

(%) Derive using an Algebraic Equation
y= 4250 + 1w+ 0«2 + 0173 + 0x™4 + 05

Drata Series Attributes

Site | USU-LER-Mendon - Little Bear River at Mendon Road near Mendan, Utah
W ariable
Yariable : ™| Urits : Speciation :
Time Support Source
Yalue - 20| Units - | minute Organization : - Eitati.on : : .
Ltah State University Utah ‘water Research Labor | | Continuous water quality monitarin
Walue Type | Derived Value Soucs e sarphont

Continuous water quality monitaring by Utah State University as part of the USDA CEAP
Data Type: Average

General Category : | Hydrology
Quality Contral Level :

Sample Medium : | Surface Water \

< Method : | Gage height relative the the NGWD 29 vertical datum derived from gage height measurements where the datum iz relative to the sensor position. T >

\ /
Cancel

NOTE: It is important in this case that we enter a good description of the method used to create the derived
data series because all of the other attributes will remain the same.

4. With algebraic conversions, it is possible to create data series for which the Variable may not be
consistent with the input data series. Because of this, you will notice that the Variable selection box is
empty. In addition, you will notice that the Quality Control Level attribute is blank. Our Variable is
essentially the same, except that the ValueType will be “Derived Value” instead of “Field Observation” for
this example. Since we have already created a new variable with the attributes that we need (see Step 5
in Section 6.1.2 above), we can select it from the drop down list rather than creating a new one. We will

also select a Quality Control Level of 2, indicating that the new data series is a derived data product. See
the following figure:
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ﬁ Derive A Mew Data Series
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[Drata Series Attributes
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[ Derive New Data Series ] [ Cancel ]

You have now specified all of the inputs needed to de

rive the new derived data series, and you will notice
that the Derive New Data Series button has now been activated. Click on it to derive your new data

series. For data series with a large number of data values, this may take some time.

When creation of the new data series is complete, you will be returned to the main ODM Tools Edit tab.
st at the bottom of the Edit tab, and that it is

You will notice that a new data series appears in the li
selected and shown in the plot and table views.
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6.2 EDITING EXISTING DATA SERIES

ODM Tools contains a variety of functionality that allows you to edit the data values within a data series. Data
series with Quality Control Level of “0” cannot be edited because they are assumed to be raw data series. Editing
is based on a visual representation of the data in both plot and tabular formats. Data selected for editing are
highlighted on both the plot and within the table. All data editing is held in memory until editing for the entire
data series is complete, at which point you can choose whether to commit all of the changes you have made to the
database and replace the existing data values. The following sections describe the data series editing functionality
of ODM Tools. All of this functionality is located on the ODM Tools Edit tab.

6.2.1 SELECTING A DATA SERIES FOR EDITING

Within ODM Tools, a data series must first be selected before it can be edited. Selecting a data series essentially
opens it within an editing session inside the ODM Tools Edit tab. Once a data series has been selected, all of the
ODM Tools data series editing functionality is activated. Use the following steps to select a data series for editing:

1. [Ifitisn’t already, make the Edit tab active by clicking on it at the top of the ODM Tools window. Your
screen will look something like the following:

4 0DM Tools =)

File Edit Tools Help

| (uery || Wisualize

Select a Data Series ... lﬁ
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£ ] [ 111l ] >
Data To Plot
A f = | ([
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[(_] i ] [i] Fiestare Original ¥ alues Apply Changes To Database

43



2. Select the data series that you want to edit by selecting a site from the Site drop down menu, a variable
from the Variable drop down menu and a data series from the list of available data series for that
site/variable combination. When you click on a data series in the list at the bottom of the form, the plot
and table on the Edit tab will automatically be populated with the data for the data series that you have
selected. For large data series, this can take some time. Your screen should look something like the

following:
% ODM Tools M=%
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3. Once you have selected your data series and it has been loaded into the plot and table, it is ready to be
edited using the ODM Tools data series editing tools.

NOTE: Once selected, you can use the ODM Tools data series editing functionality to edit the selected data
series. Any edits you perform on the data series will be held in memory until you choose to commit them to the
database (see sections below).

6.2.2 SELECTING DATA VALUES TO EDIT USING THE DATA FILTERS

Once you have selected a data series for editing, you can select individual data values within that data series for
editing. Data values must be selected before they can be edited. Selecting data values can be done using one of
two methods. First, you can select data values for editing by selecting their rows in the table view at the right of
the form. This is done by clicking on an individual row or by holding down the left mouse button while dragging
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over several records to select more than one. You can also use shift and click to select multiple records or control
and click to select multiple records that are not continuous. You will notice that when you select a set of records in
the table view the corresponding points on the plot view are highlighted and shown in red (see the following
figure). You will also notice that when you have selected a set of data values, all of the ODM Tools data editing
tools are activated.
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You can also select data values for editing using the ODM Tools data filters. These data filtering tools are located
at the bottom right of the Edit tab. These tools are designed to enable you to identify and select data values that
may need to be edited. The data filter tools allow you to select, within the selected data series, data values that
are above or below a value threshold, data values where the change from one data value to the next is greater
than some threshold, data values within a specific date range, and data values where there is a data gap. The
following sections describe each of these data filters.

Selecting Data Values Using a Value Threshold — Using the Value Threshold filter, you can select all of the data
values within your selected data series that are above a certain value, below a certain value, or between a set of
values. This is useful for identifying data values that fall outside of an expected range for a variable, indicating that
they may need to be edited. To use this filter, click on the radio button next to the Value Threshold option and
enter the threshold values that you wish to use as criteria. You must check the boxes next to the criteria for them
to be evaluated. For example, if you wish to select all data values greater than a threshold, you would check the

45



box next to “Value >” and then input your threshold value into the corresponding text box. Hit the Enter key to
activate the “Apply Filter” button and then click the “Apply Filter” button to perform the selection. The following
figure is an example. You will notice that the data values are selected in both the plot (highlighted in red) and in
the table view (highlighted in grey). To clear the selection, click on the Clear Selection button.

I ODM Tools =15

File Edit Tools Help
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Before
After Clear Selection
< > Restore Original Y alues Apply Charges To Databaze

Selecting Data Values Using a Value Change Threshold — The value change threshold filter allows you to select
data values where the change from the previous data value to the current data value is greater than some
threshold. This is useful in identifying periods where the data values change rapidly, potentially indicating
anomalous data values. These anomalies may be natural occurrences, but they may also be spurious data values
that need to be edited. To use this filter, click the radio button next to the Value Change Threshold option and
then enter a threshold value in the text box. Click the Apply Filter button to run the filter, and the Clear Selection
button to clear the selection. The following figure shows an example of the value change filter.
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NOTE: This filter selects the data values where the change from the previous data value is greater than the value

change threshold (i.e., it looks backward and not forward).

Selecting Data Values Using a Date Range — The date range filter allows you to select a set of data values that fall
within a specific date range. This is useful for isolating data values for editing based on their date. For example, it
may be discovered that a water temperature sensor was buried in sediment for a period of time. The data values
within the time period that the sensor was buried would need to be either edited or deleted since they are not
representative of water temperature. To use this filter, click on the radio button next to the Date option and then
click on the check boxes next to the date criteria that you wish to use (i.e., Before, After). Enter a date into the
date selection box(es) and then click the Apply Filter button to perform the selection. You can use this filter to
select data values before a certain date (Before), after a certain date (After), between two dates (Before and
After), as well as before a certain date AND after a certain date (i.e., exclude a date range from selection). The
following is an example of the Date filter.
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Querny Wizualize Edit
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After | 02/01/2008 12004M | ¥
< > Epply Changes To Database

Selecting Data Values with Data Gaps — The data gap filter allows you to select data values that occur at the
beginning and end of a data gap. This is useful in identifying gaps in a data series that are caused by instrument
malfunctions, etc. In many cases, especially where the data series is regular with a high data collection frequency,
these gaps may be small enough that they are not easily discovered through visual inspection of the data on a time
series plot. The data gap filter uses a value and a time period to search for data gaps. The value is the numeric
value of the size of the gap, and the Time Period of the gap is the units of the gap size (i.e., minutes, hours, days,
etc.). ODM Tools uses the input value and time period units to search for gaps in the data series. This filter selects
data values at the beginning and end of data gaps. To use this filter, click the radio button next to the Data Gaps
option, input a value for the gap size in the Value text box, and then select a time period from the Time Period pull
down menu. Click the Apply Filter button to perform the selection. The following figure is an example of the data
gaps filter.
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6.2.3 DELETING DATA VALUES

ODM Tools allows you to select data values within a data series and permanently delete them from the database.
This is useful for removing erroneous values from the database, for example deleting values from a water
temperature data series for time periods when the temperature sensor was out of the water or buried in
sediment. Data values can be selected for deletion using the data filters and methods described above. To delete

selected data values, click on the Delete Data Values button E] . When you click on this button, the following
form will appear asking you whether you whether you really want to delete the values from the selected data
series.

¥ i
Delete YValues

Are wou sure that you want bo DELETE the selected values?

| ves | [ Mo

Click Yes to approve the delete and remove the selected data values from the data series. For data series with a
large number of data values, this can take some time.
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6.2.4 INSERTING DATA VALUES TO FiLL DATA GAPS

Where brief gaps occur in a data series, ODM Tools allows you to fill them by inserting data values. Data values

must be added individually using the Add Data Values Button, kx . When you click on the Add Data Values button,

the following form appears:

Add New Value x|
Fequired
Datafalue: |
Cenzor Code: ne: - hot cenzored v

D ate Information

Local DatedTime: | 441942007 1:18:24 P V
UTC Offset: & v
UTC DateTime: | 4/19/2007 7:18:24 P

Dptianal
Qualifier; <Mones 4
Sample: <Maoner 4

Offzet Information

Offzet Type: <Mone:

Offget Walue:

l Q. ][ Cancel ]

The Add New Value form is divided into Required information and Optional information. In the Required
information group, you must first fill in the numeric value of the data value to be inserted in the Data Value text
box. Next, you must assign the new data value a Censor Code from the Censor Code drop down list. Assign your
new data value a Local Date/Time and a UTC Offset using the Local Date/Time dialog and the UTC Offset drop
down. The UTC DateTime will be automatically populated based on your Local Date/Time and UTC Offset.

In the Optional group, you can assign a Qualifier to your new data value using the Qualifier Drop down and you
may assign a Sample to your new data value using the Sample drop down. In the Offset information group, you
have the option of specifying an Offset Value for your new data value. The Offset Type is automatically populated
with the Offset Type for the data series that you are editing. Once populated, the Add New Value form should look
something like the following:
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Add New Value

Required
Data ' alue: 4251.79
Censor Code: nc - not censored v

[ ate Infarmation

Local Date/Time: | 8¢ 472005 3:00:00 Pt V
UTC Difset £ v
UTC DateTime: | 5/4/2005 3:00:00 P

Optional
Qualifier: <Monex v
Sample: <Manex v

Offzet Information

Offset Type: <Mone:

Offzet Value:

[ 0K H Cancel ]

Click the OK button to add the new data value to the data series. You will notice that a new data value has been
added to the data series and that it is selected in the plot and table views.

NOTE: When selecting a Qualifier for your new data value, you can either select an existing qualifier from the
drop down list, or you can click on “<Create New>" in the list to create a new Qualifier. Creating a new Qualifier
will add it to the list, after which you can assign it to your new data value. You can only assign a Sample to a new
data value if the Sample already exists in the database.

6.2.5 INTERPOLATING DATA VALUES

ODM Tools allows you to replace existing data values with linearly interpolated values. Interpolation is based on
the data value before the first selected data value and the data value immediately after the last selected data
value. Any existing data values within the selected range are interpolated. This function is useful for fixing brief
data gaps in continuous data series caused by datalogger or sensor malfunctions where interpolation is
appropriate.

The interpolation function of ODM Tools will only interpolate selected data values. This means that if a data gap
exists that you wish to fix by interpolating the data values, you must first insert data values to fill the gap and then
use the interpolation function to interpolate the data values. The data values that you insert (see section 6.2.4
above) can be arbitrary since you are going to replace them by interpolating. Use the following steps to use the
interpolation functionality of ODM Tools.

1. Select a set of data values to interpolate by using the data filters or by clicking on them in the table view.
Your screen should look something like the following:
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After Clear Selection
< > Restare Original ' alues Apply Changes To Database

2. Click on the Interpolate Data Values button, . ODM Tools will then interpolate the data values that
you have selected by using the first data value before your selection and the next data value after your
selection. Your screen should now look something like the following:
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NOTE: The functionality to linearly interpolate data values that is implemented within ODM Tools is not
appropriate for filling data gaps in all situations. You are left to your own discretion as to whether data values
can be replaced by interpolation.

6.2.6 ADJUSTING DATA VALUES

There are multiple ways to adjust selected data values using ODM Tools. First, if only a single data value is
selected, you can adjust its value by simply double clicking on the DataValue cell for the selected record in the
table view. This will make that cell editable, and you can type in a new value. When you leave that cell by clicking
somewhere else on the table or Edit tab, the new data value that you entered will be saved in the place of the
previous data value.

=
When multiple data values are selected, you can click on the Adjust Data Values button Eto adjust their values.
ODM Tools currently allows you to adjust multiple selected data values within a data series using the following
options:

Adding a Constant Value — This function adds a user supplied constant value to all of the selected data values.

This may be useful for adjusting all or portions of a data series where an incorrect offset was used in a datalogger
program. The following is an example of the result of adding a constant value.
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Value

Time

——Qriginal Data  =——Original Data Plus Constant

Multiplying by a Constant Value - This function multiplies all of the selected data values by a user supplied
constant value. This may be useful for adjusting all or portions of a data series where an incorrect multiplier was
used in a datalogger program. The result of multiplying by a constant value is very similar to the example above.

Applying a Linear Drift Correction — This function applies a linear drift correction to all of the selected data values.
This may be useful in adjusting data series that were measured using a sensor that is prone to drifting over time.
An example is a water level data series that is calibrated to a stage plate. If after a certain period of time the water
level measurements made by the water level sensor diverge from observations made using the stationary stage
plate, the two can be brought back into sync using a drift correction. The amount by which each data value is
adjusted is calculated using the following equation:

Yo=Y, +G| 2L

X
Where:

¥, = New adjusted value

¥, = Old value

G = Final gap width (i.e., the difference between the sensor reading and

the stage plate reading)

x; = Distance (in time units) of y, from the beginning of the linear drift
correction

X; = Total length (in time units) of the linear drift correction

The following is an example of the result of applying a linear drift correction.
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——Linear Drift Correction

The following steps provide an example of how to use the Adjust Data Values functionality of ODM Tools.

<

B

1. Select a set of data values by using the ODM Tools data filters or by clicking on them in the table view.
Your screen should look something like the following:
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2. Click on the Adjust Data Values Button, . The following form will open.

Select Adjust ¥alues Method

Adjust Value Methods
(%) Add A& Constant Walue

Constant Yalue

() Multiply By & Constant Value

() &pply A Linear Drift Corection

[ Ok l[ Cancel ]

3. Click the radio button next to the option that you wish to implement. For this example, we will apply a
linear drift correction to a set of data values. We have noticed that our sensor has drifted up by
approximately 0.1 ft over the selected time period, so we will use a final gap value of -0.01. The minus
sign denotes that we want to adjust the data values down to match the subsequent data. The Select
Adjust Values Method form should now look like the following:

Select Adjust ¥alues Method

Adjust Y alue Methods
() idd & Constant Value

() Multiply By & Constant VYalue

(¥) apply & Linear Drift Corection

Final Gap Yalue : | -01

0k ] [ Cancel

4. Click OK to apply the drift correction. ODM Tools will then adjust each of the selected data values. For
data series with a large number of data values, this will take some time. After applying the linear drift
correction, your screen should look something like the following:
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6.2.7 FLAGGING DATA VALUES WITH A DATA QUALIFYING COMMENT

When data values are in any way questionable or when they are edited, it may be critical that they are flagged with
a data qualifying comment so that when they are used for analysis it is clear that they are questionable or have
been modified. A good example would be when data gaps are filled with interpolated values. Users of the data
may wish to know which data values are real observations and which have been created by interpolation. When
creating interpolated values, you can flag them with a data qualifying comment that specifies that they were
interpolated. Use the following steps to add data qualifying comments to selected data values.

1. Select a set of data values using the ODM Tools data filters or by clicking on them in the table view.

2. Click on the Flag Data Values button , which will open the following form and allow you to add a data
qualifying comment to the selected data values.

Flag Values

[ualifier:
S - Walue Interpolated from previous and nest value

[ Ok H Cancel ]
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3. You can either select a qualifying comment from the list of qualifiers already in the database, or you can
choose “<Create New>" from the Qualifier drop down list to create a new qualifier. For this example, we
will create a new qualifier. Click on “<Create New>" in the drop down list. The following form will appear:

Create A Mew CQualifier

Code

Description : ||

Cancel

4. Assign your new qualifier a code and a description by typing in the appropriate text boxes. You may have
to hit the Enter key when you are finished typing in your Description. Your screen may look something
like the following:

[ m |

Create A Mew Qualifier

Code : SU-IMT

Description : | Data value estimated by interpolation| uzing the OO Tools interpolation f

| ok || cancal |

5. Click on the OK button. This will add the new qualifier to the Qualifiers table of your ODM database, and
you will now notice that the qualifier that you just created has been added to the Qualifier drop down list.
Make sure that your new qualifier is selected in the drop down list and then click OK. This will assign the
selected qualifier to the selected data values.

NOTE: When you select a data qualifying comment, it will be applied to all of the selected data values. In
addition, it is important to note that this will overwrite any existing data qualifying comments that these data
values may already have. This is because ODM currently supports only one data qualifying comment per data

value.

6.2.8 APPLYING EDITS TO THE UNDERLYING DATABASE

NOTE: It is important to understand before reading the following that once you commit your data series edits to
the database you CANNOT undo them using the ODM Tools application. Your changes will be permanently applied
to the database. If you have made a mistake while editing the data series and wish to restore the original data
values, see Section 6.2.9 below.

ODM Tools holds all data series edits in memory until you choose to commit them to the database. When all of
your data series edits are complete and you are satisfied that they are correct, click the “Apply Changes to
Database” button located at the bottom right of the Edit tab. This will commit all of the changes that you have
made to the selected data series to the database. As stated in the note above, this action is final, and you cannot
undo your changes using the ODM Tools application once you have committed your changes to the database.
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6.2.9 RESTORING ORIGINAL DATA VALUES

Since ODM Tools holds all data series edits in memory until you choose to commit them to the database, you can
restore the original data values at any time during your edit session up to the point that you commit them to the
database using the functionality described above. If you wish to discard all of the changes that you have made to
the data series during the current editing session, click on the “Restore Original Values” button. The following
form will pop up:

Restore Changes From Database

Are you sure that you want to discard all changes that have been made, and
restore the original data from the Database?

Click “Yes” to discard all of the changes that you have made and restore the original data from the database.

NOTE: This functionality will only undo data series edits that have been made in the current editing session and
have not been committed to the database. Once the data series edits are committed to the database using the
“Apply Changes to Database” button they cannot be undone using ODM Tools.
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7.0 UPDATING THE ODM CONTROLLED VOCABULARIES

ODM Tools includes functionality to update the controlled vocabulary tables within a local ODM database. The
controlled vocabulary tables define the valid values for several fields within several of the tables within ODM.
These controlled vocabularies change over time as new values are added, and a master set of controlled
vocabulary tables is available at http://his.cuahsi.org. Users can request additions to the ODM controlled
vocabularies at this website. The functionality for updating the ODM controlled vocabulary tables can be accessed
via the ODM Tools “Tools” drop down menu. The following steps describe the process of updating the controlled

vocabulary tables using ODM Tools.

The interactive CV update allows you to compare, side-by-side, the values within your local CV tables with those in
the master CV repository. You can then use the available tools to resolve any discrepancies that arise. To run the
interactive CV update, click on “CV Update” in the “Tools” drop down menu. The following window will appear.

ﬁ Update as bﬂm

i Censar Code C¥ v |F] Master C¥ |7] Local Cy %Update Local Cy QFlnlshed |
- = e

Master CW Local CY
Term Definition Term Definition
; R —
It less than It less than
nc not censored ne hot censored
nd non-detect nd non-detect
present but not quantified phg present but not quantified

Local C¥ Color Key: Mo Changes Nessecary  Scded Dol nol Commited. Modified but not Committed.  Unapproved Term.

The terms in the master CV are shown on the left, and the terms in your local CV are shown on the right. You can
automatically compare the terms from both sources and highlight any discrepancies by clicking on the “Update
Local CV” button on the toolbar. This will add any new terms from the master CV to the local CV, and it will
highlight in color any actions that have been taken. The following are the cases that can occur when you click on
“Update Local CV”.

1. The term and its definition in your CV table is the same as the term and definition in the master repository.
In this case, no changes are required, and the term is shown in black on the right in your local CV.

2. Aterm that was in the master repository but not in your CV table has been added to your CV table. In this
case, the term is highlighted in orange and you must commit this change to your database.
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the term is highlighted in blue and you must commit this change to your database.

A term or definition in your CV table is different than the term or definition in the master CV. In this case,

A term exists in your local CV, but it does not exist in the master repository. This is considered an

“unapproved term” in that it has not been approved as part of the master list. This can happen if you add
your own terms to your own database, or if you are using a term that is then removed from the master
list. Unapproved terms are automatically removed from your CV table unless they are being used to
describe the data in your database. If they are being used, they will remain in your CV table, and they are

highlighted in red.

Cases 1 — 3 do not require any user intervention, and you can commit these to your database by clicking on the
“Apply” button. When you click the “Apply” button, all of these changes will be committed to your database,
including cascading updates to any tables that use the CV terms. Clicking on the “Apply” button will not have any
effect on unapproved terms (case 4). These terms can either be left in the database while you request their
addition to the master CV repository, or you can match them to a different term that has been approved. The
following is an example of a CV with an unapproved term.

ﬁ Update CVs

=¥

Walue Type CY

~ |9 Master C¥ |2 Local C ) Update Local ¢ S FixRow (2 Finished |

Local CV Color Key:

Mo Changes Messecary

Master CW Local CW
Term Definition Term Definition
» Derived Yalue Walue that iz directly derived from an Derived Yalue W alue that is directly derived from an
observation or set of observations observation or set of observations
Field Obzervation of a wariable uzing a field Field Obzervation of a variable using a field
Obszervation inztrument Obzervation instrument
Model » © | Field Samnl Walue that is the result of a field
Simulation “alues generated by a simulation model 1Bl 2ample zampling event
Result Model
S amol Obzervation that iz the result of Simulatian Walues generated by a simulation maodel
EIEE analyzing a zample in a laboratary Result
ek Thi valug type is unknown S ample Obszervation that is the result of
analyzing a sample in a laboratory
Unknown The value type is unknawn

Modified but not Committed.  Unapproved Temm.

If you click on the unapproved term to select it, you will notice that an additional button has been added to the
toolbar called “Fix Row.” If you click on this button, the following window will appear.

a5 Fix Unaproved Term

BEX]

0ld Terri:

Fleaze zelect the Tem you wizh ta change the Unapproved Term ta.

Term

D efinition

Mew Termn:

3 Field Sample

YWalue that iz the result of a field sampling event

Derived Value

Walue that iz directly derived from an observation or zet of obzervations

Field Observation

Obszervation of a variable uzing a field instrument

Maodel Simulation ...

alues generated by a simulation madel

3 Sample

Observation that iz the rezult of analyzing a sample in a labaratory

Unknown

The walue type iz unknown

Ok

] [ Cancel
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On this form, you can select an approved term to replace your unapproved term. By doing so, this change will be
cascaded to the tables within the database that use the controlled vocabularies. In the above example, | might

choose to replace “Field Sample” with the approved term “Sample.” If you click on the “OK” button and then the
“Apply” button, the changes to unapproved term will be committed to the database. Click the “Finished” button

when all of the changes have been made.
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APPENDIX A: CUAHSI ODM MYDB VERSION 1.1 DESIGN

SPECIFICATIONS

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., 2008). 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 has developed 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.

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
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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, the source that generated them, 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) collected by Utah State University (Source).”

MYDB 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 by a specific source 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:

® Integer —a whole number, e.g. 234

® Decimal —a decimal number, e.g. 234.44
® Text—text, e.g. “EPA”

® DateTime — date, e.g. 4/14/1976 3:00 PM

Table A-1. Core MyDB fields.

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.
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MyDB Field Name Data Type Description Can Be Null
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 No
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 | is given,
in the MyDB file. However, one OffsetType may qualify there must
many data values in one or more data series within the be and
MyDB file. MyDB will store only an ID associated with OffsetTypelD
the OffsetType, and the OffsetTypes will be defined in
the metadata file
CensorCode Text An indication of whether the observations/data values No
are censored or not. Conforms to the CensorCode
controlled vocabulary
QualifierID Integer An ID that points to a list of qualifier descriptions in the 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 ID that points to a list of samples and related Yes

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
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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 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. Itis 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

SiteType Text Type of site from the ODM SiteType Controlled Yes
Vocabulary.

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.
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Speciation Text Speciation of the variable that was measured. No

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 —if no
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

QualityControlLevel Attributes

QualityControlLevelCode Text Code that identifies the QualityControlLevel No
Definition Text Definition of the QualityControlLevel No
Explanation Text Full text explanation of the QualityControlLevel No

MYDB CoOMPANION 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, 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
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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" 7=
- =Metadata=
- zDataSeriesList Total="1"=
- «DataSeries ID="1">
+ <Generallnformation:=
+ <Sitelnformation=
+ <\VariableInformation=
+ «<MethodInformation:=
+ <Sourcelnformation=
+ <QualityContolLevellnformation=
+ «OffsetIinformation=
+ <QualifierInformation=
+ <SampleInformation=
+ <lLabMethodInformation:=
</DataSeries=
</DataSeriesList=
</Metadata=

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-3is an
example of the Sitelnformation section of the MyDB metadata file:

69



<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</MetadataLink>
<MetadataCreationDate>2/20/2007 5:00 PM</MetadataCreationDate>
</Generallnformation>

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

<Sitelnformation>
<SiteCode>NWIS: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>
<lsGeographic>True</IsGeographic>
<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.

NOTE: For ODM 1.1.1 databases, the SiteInformation element would also include a SiteType element.
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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>NW!IS:00095</VariableCode>

<VariableName>Specific conductance, unfiltered</VariableName>

<Speciation>Not Applicable</Speciation>

<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>

</VariableInformation>

Figure A-4. Example MyDB metadata Variablelnformation section.
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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:

<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>
<SourceLink>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>
<Citation>Real time streamflow data extracted from the USGS National Water Information System
http://waterdata.usgs.gov/nwis</Citation>
</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.
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<QualityContolLevellnformation>
<QualityControlLevelCode>1</QualityControlLevelCode>
<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 QualityControlLevellnformation section.
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 Offsetinformation section.

Quadlifier 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 QualifierInformation 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=119:38:5792211262900440::::P38_METHOD_ID:5
212</LabMethodLink>
</LabMethod>
</LabMethodInformation>

Figure A-10. Example MyDB metadata Samplelnformation and LabMethodInformation sections.
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APPENDIX B: RULES FOR EDITING AND DERIVING DATA SERIES STORED IN

ODM UsING THE ODM TooLs APPLICATION

INTRODUCTION

The ODM Tools application has functionality that allows users to modify, delete, change, or otherwise make edits
to data series stored within ODM. In addition, ODM Tools provides functionality to create derived data series, or
data series that are calculated from data series already stored in ODM (i.e., calculate a time series of discharge
from a time series of stage, or calculate a time series of daily average temperature from a time series of hourly
observations). The purpose of this Appendix is to clarify how data series editing and creation can be managed
using the ODM Tools application within the ODM Version 1.1 schema.

RULES FOR EDITING AND DERIVING DATA SERIES IN ODM

The following rules are suggested so that versioning of and edits to data series can be managed within the ODM
1.1 schema. This system assumes that the default QualityControlLevels that come with the ODM blank schema are
used. Other, similar QualityControlLevel systems can be used in ODM.

1. Data series with a QualityControlLevelCode = 0 cannot be edited — Level 0 data series represent raw data
from sensors (i.e., stage measured by a water level recorder) or other products derived from raw data
(i.e., discharge that is programmatically derived from stage before the stage values have been quality
controlled). By definition, Level 0 data have not been quality controlled and may contain significant errors
and spurious values. However, Level O data series represent the source from which all other derived data
series are based, and as such should remain intact for archive purposes. Level 0 data series should not be
used for analysis unless no other adequate options are available, and only if the user is aware that the
data are raw. Level 0 data series can be removed entirely from the database using the delete
functionality of ODM Tools, but only by removing the entire data series. ODM Tools will not allow you to
edit a data series with a Quality Control Level of 0.

2. Only one QualityControlLevelCode = 0 data series should exist for a Site, Variable, Method, and Source
combination — Only one raw data series for a Site, Variable, Method, and Source combination should exist
within an ODM database. If multiple sensors are measuring the same variable at the same site, the
method description would have to distinguish between the two (i.e., the method would be different).

3. Only one QualityControlLevelCode = 1 data series should exist for each Site, Variable, Method, and Source
combination — Once a Level 0 (raw) data series has been loaded to the database, a Level 1 (quality
controlled) data series can be “derived” from that Level 0 data series. ODM Tools does this by making a
copy of the Level 0 data series, changing the QualityControlLevelCode of the copy to 1. Once the Level 1
data series has been created, any necessary filtering or editing must be done so that the Level 1 data
series is acceptable as quality controlled. In most cases, the majority of the values within a Level 0 data
series and its corresponding Level 1 data series will remain the same. However, where instruments
malfunction or other conditions are present that affect the raw data values, Level 1 values may be
deleted, adjusted, or otherwise edited so that the Level 1 data series is acceptable for use in analyses.

4. Any edits to a data series are saved to that data series — Level 0 data cannot be edited. With data series
of Level 1 or higher, however, users will be allowed to edit and delete values. Each time an edit is made,
the result overwrites the previous value within a data series. In other words, edits do not create new data
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series, they modify an existing one. This will be true even where edits are done within multiple editing
sessions.

Data series with QualityControlLevelCode = 2 or higher should only be created from data series of
QualityControlLevelCode = 1 or higher — Derived data series of Level 2 or higher should only be created
from data series of Level 1 or higher. If a user wishes to create a derived data series from a Level O data
series (such as raw discharge from raw, unchecked stage values) that derived data series should also be
Level 0 because no quality assurance/quality control has been performed).
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