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Section 1 Introduction

The IWR Tide Tool allows for the review of existing reference, secondary, and current stations
as well as the creation of custom tide stations. The tool provides access to information on
astronomical tides at tidal stations around the world. This tool utilizes the tide prediction
engine WTides developed by Philip Thornton (http:/ /www.mdr.co.nz/) to estimate
astronomical tide height and current levels. These are the same values commonly published in
tide tables, but are not the meteorological tide values that may be influenced by storms.

Section 1.1 Tide Theory

The basic method used for long-term prediction of astronomical tides (i.e. tide independent of
local weather and riverine flow). Harmonic analysis was developed starting in 1867, and relies
upon summing a number of harmonic (cyclical) constituents to arrive at a tide prediction for a
given location and time. Each constituent represents a particular cosine curve, and the sum of
these curves is a time function of the tide. Some 37 constituents are recognized and published
for various locations as “harmonic constants”, i.e. the data defining the cosine curves. Each
such curve is of the form:

Tidal Height Contribution = A*B*cos(Ct + P)
where, A, B, C, and P are all constants for the location and constituent, and t is time.

Here, C represents an astronomical frequency that is constant on the scale of centuries, referred
to as “speed”. A is the local port amplitude, and B is an annual correction called the node
factor. The phase lag (P) is the sum of the phase at Greenwich at the beginning of the year and
the local port phase lag. Total tide height at a given location is obtained by summing the tidal
height contribution for each of the constituents.

http:/ /www.wes.army.mil/el/dots/drptnote/drp1-19.pdf gives a more detailed description of

the harmonic analysis algorithm, noting that:

“...the tide is represented as the sum of a coefficient multiplied by the cosine of its respective arquments. A
finite number of constituents are used in the reconstruction of a tidal signal. The values for the
arguments are generally computed through least squares analysis of prototype data. The National
Oceanic and Atmospheric Administration’s National Ocean Survey generally uses 37 constituents in its
published harmonic analyses. These results are usually based on an analysis of a minimum of 1 year of
prototype data. ... The astronomical constituents ... are associated with a subscript that indicates the
approximate number of cycles per solar day (24 hr). The constituents with subscripts of 2 are classified as
semidiurnal-constituents and produce a tidal contribution that occurs approximately twice a day.
Diurnal constituents occur approximately once a day and have a subscript of 1.”



Further discussion of the calculation algorithm and meaning of the various factors is contained
in the documentation for XTide, a well-known implementation of harmonic analysis:
http:/ /www.mlb.co.jp/linux/science/xtide/doc/verbose_docs.txt.

Section 1.2 Tide Tool Overview

The IWR Tide Tool allows the user to drill into specific geographic regions and select an
existing tide or current station for review. Once a station is selected, the user is provided with a
graphical display of the location of the currently selected station on a map as well as other
textual type information pertaining to the selected station. Users can obtain general information
such as the name, type, latitude, longitude and the harmonics source file of the selected station
as well as more detailed information such as the time and value of the tide in fifteen minute
increments for a user defined time frame. The information available in the tool can be exported
to CSV or Excel format for analysis and use outside the IWR Tide Tool through the export
function available under the Data pillar.

In addition to reviewing existing tide and current data, this tool allows for the creation of
custom stations based on reference stations. In order to create these custom stations, the user
will need to input some necessary parameters such as the reference station in which this
stations will be based upon, latitude, longitude, name, and the minimum and maximum time
add that should be used for this custom station. Once created, these custom tide stations can be
made available in other tools such as HarborSym.



Section 2 Installation

The IWR Tide Tool software is primarily distributed by Internet download, although it can also
be distributed by CD-ROM, upon request.

Installation procedures vary slightly depending on the Windows Operating System. Windows
XP users must follow steps to have Powershell installed, if not already installed. Variations in

install instructions are provided as they arise.

2.1 System Requirements

Before installing the Tide Tool, make sure the computer system meets the following hardware

and software requirements:

*  Windows XP with SP 3 or Windows 7

*  Minimum RAM of 4GB

* Administrator permission on the computer for installation purposes
»  Wtides

0 If HarborSym is installed on the machine, WTides should already be there as it is
part of the HarborSym installation. If the IWR Tide Tool setup cannot find WTides
on the machine then WTides will automatically be installed during the installation of
the IWR Tide Tool.

* SQL Server Express 2008 R2, installation files provided

= Microsoft NET Framework 3.5 and Microsoft Windows Installer 4.5, installation files

provided

2.2 Installation Procedures

2.2.1 CD-ROM Installation
Insert the Tide Tool CD-ROM into your CD-ROM drive.

Wait for the setup program to start.



Follow the instructions to complete setup; it is recommended for users to accept all default

settings.

2.2.2 Internet Download Installation

Please contact the Institute for Water Resources (IWR) to obtain a copy of the tool.
Wait for the setup program to start.

Follow the instructions to complete setup; it is recommended for users to accept all default

settings.

2.2.3 Installation Instructions

The IWR Tide Tool requires that SQL Server Express 2008 be installed on the user’s machine.
The SQL Server install that is included also will install the SQL Server Management Studio. The
SQL Server Management Studio must be installed so the primary user can be granted database
privileges to allow them to attach/detach/modify the Tide Tool database. If the primary user is

not granted these privileges, the Tide Tool application will not function properly.

SQL Server Express 2008 Installation Guide
Starting the Install

Start the SQL Server Express 2008 R2 installation by double-clicking the file
‘SQLEXPRWT_x86_ENU.exe” located in the directory SQL_Server_2008_R2. If a Window’s

security warning appears, select “Run” or “Yes”.
Prerequisites

There are two prerequisites for the install to run: Microsoft NET Framework 3.5 and Microsoft
Windows Installer 4.5. If either of these is not installed, a message box similar to Figure 1 will
appear with the name of the missing component and corresponding link that can be clicked to
acquire it. If both prerequisites are already installed and the message box in Figure 1 does not

appear, please skip ahead to the section entitled ‘Installation of SQL Server Express 2008 R2".



% Microsoft SQL Server 2008 R2 Setup @

SQL Server Setup cannot continue until the following programs are installed. After installing
the programs, restart the computer if required, and then restart SQL Server Setup.

Microsoft \NET Framework 3.5 SP1 is available at: http:/fgo.microsoft.comffwlink/?LinkId=159615

Microsoft Windows Installer 4.5 is available at: hittp:/fgo.micrasoft . comjFwlink/?LinkId=159623

Figure 1: Message Box Listing Missing Prerequisites

.NET Framework 3.5
Clicking on the links provided in the dialog in Figure 1 will begin the download and installation
of each missing prerequisite. Figure 2 shows a warning message for the .NET setup executable.

Click the ‘Run’ button to continue.

Internet Explorer - Security Warning @

Do you want to run this software?

D Name: dotnetfx3Ssetup exe
Publisher: Microsoft Corporation

Ell-'hre options [ Run ] | Don't Run ]

‘While files from the Internet can be useful, this file type can potentially harm
your computer, Only run software from publishers you trust. What's the risk?

Figure 2: Security Warning for Running the .NET
Framework

After the file has downloaded and extracted, the following dialog (shown in Figure 3) will be

displayed. Select the radio button stating that you have read the user agreement and accept its

terms and click the ‘Install” button.



W Microsoft .NET Framework 3.5 SP1 Setup Sl=1 3

welcome to Setup .NEt Framework

Be sure to carefully read and understand all the rights and restrictions described in the
license terms. You must accept the license terms before you can install the software,

MICROSOFT SOFTWARE SUPPLEMENTAL

I e Tt N T T A —

Press the Page Down ke Prink
[ send information about my setup experiences to Microsoft Corporation.
Details regarding the data collection policy
Download File Size: 53 MB
Download Time Estimate: 2 hr 9 min (56 kbps)
14 min (S12 kbps)
G L o ]

Figure 3. .NET Framework 3.5 user agreement.

This will result in the 3.5 Framework being installed. Please be patient during this process as it
can take a few minutes. If the framework installs successfully you should see a ‘Setup
Complete” message like the one in Figure 4. It is recommended that you check for updates by
clicking the highlighted link.

% Microsoft .NET Framework 3.5 SP1 Setup

Setup Complete .Net Framework

Microsoft .NET Framework 3.5 SP1 has been installed successfully.

d) Itis highly recommended that you download and install the latest service packs and security
updates For this product.

For more information, se ipdate

[ ex ]

Figure 4. .NET Framework 3.5 setup completed.



After any updates have finished installing, close the form in Figure 4 by clicking on the “Exit’

button.

Windows Installer 4.5

You will be prompted in Figure 5 whether you want to run Windows executable that will be

responsible for downloading the Windows Installer 4.5 setup file. Select ‘Run’.

File Download - Security Warning @
Do you want to run or save this file?

ﬁ Name: WindowsXP-KB942288-v3-x86.exe
Type: Application, 3.17MB
From: download.microsoft.com

[ Fun ][ Save ][ Cancel ]

potentially harm your computer. If you do not trust the source, do not

I a While files from the Internet can be useful, this file type can
4 run of save this software. What's the risk?

Figure 5. Security warning.

After the setup executable has downloaded a prompt will be shown asking if you want the

Windows Installer 4.5 setup file to run. Again select ‘Run’.

Internet Explorer - Security Warning g]

Do you want to run this software?

Name: Windows Installer 4.5
Publisher: Microsoft Corporation

E]More options [ Run J [ Don't Run ]

While files from the Internet can be useful, this file type can potentially harm
your computer. Only run software from publishers you trust, What's the risk?

Figure 6. Prompt to run the installer.

This should launch the Windows Installer setup. You should see a prompt like the one in
Figure 7. Go ahead and select the ‘Next” button.



Software Update Installation Wizard @
Use this wizard ta install the following software update:

Hotfix for Windows XP
{KB942288-v3)

Before you install this update, we recommend that you:

- Back up your system
- Close all open programs

‘You might need to restart your computer after you complete:
this update. To continue, click Mext.

(I Next > I) Cancel I

e —

Figure 7. Windows Installer 4.5 setup wizard.

When the Windows Installer user agreement is shown (Figure 8) select the ‘I Agree” option and
click “Next'.

Software Update Installation Wizard @
License Agreement {'
g

Please read the following license agreement. To continue with setup,
ﬁg you must accept the agreement,
2 MICROSOFT SOFTWARE LICENSE TERMS A

MICROSOFT WINDOWS INSTALLER. VERSION 4.5

These licenss leme are an agreement belween
Mictasoft Corporation [or based on where you
lve, one of itz affibates) and pou, Pleass

read them. They apply to the soltware named
above, which includes the media on which you

" | Do Mot Agree Print
< Back (l Mext » |) Cancel I

T—

Figure 8. Windows Installer 4.5 user

You might receive a notice such as the one displayed in Figure 9 that the Windows Installer

services will be restarted. Select ‘Continue’.



KB942288-v3 Setup X

In order to successfully complete this installation, the following
services will automatically be stopped and restated.

[Windows Trstaller

—————- %

(=2) |

Figure 9. Service restart

When the installation has completed, you will be warned that in order for the changes to take

effect that a restart of the computer is required. Go ahead and select the ‘Finish” button.

Software Update Installation Wizard

Completing the Hotfix for
Windows XP (KB942288-v3)
Installation Wizard

You have successfully completed the KB342288-3
Setup Wizard.

To apply the changes, the wizard has to restart
‘Windows. To restart Windows automatically, chick
Finigh. If you want to restast later, select the Do not
restart now check box, and then click Finish.

[ Do not restart now

Finish |
e

Figure 10. Windows Installer setup complete.

Selecting the ‘Finish” button will cause your computer to reboot. If for some reason, your

computer does not reboot automatically after several minutes, manually restart.

After the computer has restarted, if the SQL Server install does not automatically restart, double
click the file ‘'SQLEXPRWT_x86_ENU.exe” to manually restart it. Again, select ‘Run’ if a

Window’s security warning appears.

Installation of SQL Server Express 2008 R2

Starting the installer will launch the SQL Server Installation Center shown below in Figure 11.

Select the option for ‘New installation or add features to an existing installation’.



kS SQL Server Installation Center [;El@

Planning Mew installation or add features ta an existing installation.
Installation Launch a wizard to install SQL Server 2008 R2 in a non-clus!

arto add features to an evict Server 2006 RZ2
Maintenance instance,
Tools E« Upgrade from SQL Server 2000, SQL Server 2005 or SQL Server 2008
Resources Launch a wizard to upgrade SQL Server 2000, SQL Server 2005 or SQL
Server 2008 to SQL Server 2008 RZ,
Advanced
) = Search for product updates
Ontions Search Microsoft Update For SQL Server 2008 R2 product updates,

L Server2o03r2

>33l

Figure 11. SQL Server Installation Center.

It is important to be patient during the SQL Server installation process. Many of the steps can
take several minutes or more to complete. Often a wait message such as the one in Figure 12

will be displayed.

Please wait while SOL Server 2008 R2 Setup processes the current operation,

Figure 12. Installation wait message.

When the SQL Server license agreement appears, check the ‘I accept the license terms” option
and click the ‘Next’ button (Figure 13).

10



% 50L Server 2008 R2 Setup

License Terms

License Terms
Setup Support Files

To instal SOL Server 2008 R2, you must accept the Microsoft Software License Terms.

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SOL SERVER 2008 R2 EXPRESS WITH TOOLS

MICROSOFT SOL SERVER 2008 R2 EXPRESS WITH ADVANCED SERVICES

[Thesa license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them, They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any
Microsoft

*  updates,

* supplements,

* Intermet-based services, and

o annnet services ¥

42
Copy  Print

[#] 1 accept the bicense terms.
Send Feature usage data ko Microsoft. Feature usage data includes information about your hardware

Dcu*wmwm you use SOL Server and its components.
Sea the Microsoft SOU Server 2008 B2 Privacy Statement for mor

ciak ([ Net> |

Figure 13. SQL Server License Agreement

Please wait while the SQL Server installer sets up support files as this could take a few minutes.

Installing Windows PowerShell

Oftentimes when the Setup Support Rules screen finally appears, the rule “Windows
PowerShell” has failed (Figure 14). If this happens it simply means that the Windows
PowerShell has not been installed. It is typical to receive this notification for Windows XP users.

If none of the support rules have failed (typical of Windows 7 users), please skip to the section

entitled ‘SQL Server Feature Selection’.

11




% SQL Server 2008 R2 Setup Q@@
Setup Support Rules

Setup Support Rules identify problems that might occur when you install SQL Server Setup support files, Fallures must be corrected

before Setup can continue.
Setup Support Rules Operation completed, Passed: 8, Falled 1. Waming 1. Skipped 1,
Feature Selaction !I“IIIIIII‘II‘IIllllﬂﬂIIIIII'IIIIIIIIDI-IIIIIII'IlIIIIIII‘NIIIII.ID-III‘
Installation Rules
Instance Configuration
Disk Space Requirements View detailed report
Server Configuration d
Database Engine Configuration IR 2
Error Reporting Q@ Fusion Active Template Library (ATL) passed
Installation Configuration Rudes [ @ Unsupported SQL Server products Passed
Installation Progress . & Performance counker registry hive consistency Passed
St | \.’) Presious releases of SQU Server 2008 Business Inteligence Develop... | Passed
. i") Previous CTP installation Passed
. '() Consistency validation for SQL Server registry keys Passed
[ i.;) Computer domain contralier Passed
\{) Microsoft \NET Apphcation Security ot applicable
| @ |Edtion Wowss platform passed
[ Y ] ‘Windows Firewall Warning

Figure 14. Setup Support Rules show Windows PowerShell failed.

An executable has been included that will install Windows PowerShell 2.0 or one can be
downloaded at http:/ /support.microsoft.com/kb/968929. The executable that has been
provided is called WindowsXP-KB968930-x86-ENG.exe. Double-click on this executable and

after the Installation wizard appears (shown below in Figure 15),then click the “Next" button.

Software Update Installation Wizard E]
Use this wizard to install the following software update:

Windows Management
Framework Core

Before you install this update, we recommend that you:

- Back up your system
- Close all open programs

‘You might need to restart your computer after you complete
this update. To continue, click Next.

(I Mext » | )  Cancel

—————

Figure 15. PowerShell installation wizard.
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This will bring up the license agreement (Figure 16). Check the ‘I Agree” option and click the

‘Next” button to begin the installation.

Software Update Installation Wizard @

License Agreement L'u
Please read the folowing license agreement. To continue with setup,
ﬁ you must accept the agreement.
PLEASE NOTE: Microsoft Corporation (or based on where you ~
live, one of its affilates) icenses this supplement to you. You
may use it with each validly licensed copy of Microsoft
operating system products software (for which this supplement
is applicable) (the "software'"). You may not use the supplement
if pou do nat have a license for the software. The license teims
for the software apply to your use of this supplement. Microsoft

provides support services for the supplement as described at
v support. microsoft. com/common/intemational. aspx.

" | Do Not Agree | Agree Frint
< Back (I Next > I) Cancel |

S —

Figure 16. PowerShell License Agreement

When the installation completes, click the ‘Finish” button to close the window and rerun the
setup rule check by clicking the ‘Re-run’ button located on the right side of the form beneath the
progress bar (Figure 17).

Operation completed. Passed: 8. Falled 1. Warning 1. Skipped 1.

[HHIIIIIII!IHH!II!!IIIIIIllllﬂlllﬂlllIIIII!I!H!II!!IIIIIII!IHH!IIH!IIII )

Hide details <<

View detailed report

Rul Rule

Figure 17. Re-run the rule check.

All rules should pass and a Feature Selection form like the one shown in Figure 18 should be

displayed.

SQL Server Feature Selection
In the Feature Selection Form, all features are selected by default and there is a default
installation directory. If for some reason the default directory is not desirable, it is OK to select

a different installation directory, but leave all Instance Features selected. Select the ‘Next’
button to proceed.

13



% SOL Server 2008 R2 Setup 9(=1e3]

Feature Selection
Selact the Express with Ads d Services fi install.

Setup Support Rules Description:
Feature Selection
Installation Rubes
Instance Configuration
Disk Space Requirements
Server Configuration
Database Engine Configuration
Error Reporting
Installation Configuration Rules
Installation Progress
Complete

Server features are instance-aware and
have their own registry hives. They
support multiple instances on a computer,

Database Engine Services
[#] SQL Server Repication
Shared Features
[#] tansgement Tooks - Basic
SOL Chient Connectivity SOK
. Redistributable Festures

Shared feature directory: C:{Prograen FlesiMicrosoft SQU Server, El
e =

[ <gack ([ mext> T concel |[ e |
e

Figure 18. Feature Selection

Clicking the “Next” button should bring up the Instance Configuration form shown below in
Figure 19. You should be able to accept the form’s default options. However, make sure the
‘Named instance” option is checked and the instance name and the instance ID are the same.
Click the “Next’ button.

14



% SQL Server 2008 R2 Setup E-|@@

Instance Configuration
Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of the installation path,

Setup Support Rules (O Default instance
Feature Selection T (%) Named instance: SQLExpress
Installation Rules
Instance Configuration
Disk Space Requirements Instance 1D: SOLExpress
Server Configuration — - '

Instance rook directory: | C:\Program Files\Microsoft Serve
Database Engine Configuration : | Froen f At i ) B
Error Reporting
Installation Configuration Rules S0L Server directory: C:\Program Files\Microsoft SQU Server\MSSQL10_S0.5QLExpress
Installation Progress

Installed instances:
Complete 52

Instance Name Instance ID Features Edition Version
[ <Back | Wet> Y cencel |[ heb
————

Figure 19. Instance Configuration

This should bring up the Server Configuration form. Be sure that SQL Server Browser has the
account name ‘NT AUTHORITY\ LOCAL SERVICE’ selected and the SQL Server Database
Engine has ‘NT AUTHORITY\SYSTEM'’ selected (will not by selected by default).

Microsoft recommends that you use a separate account for each SQL Server service,

Service Accou Startup Type
SQL Server Database Engine | NT AUTHORITYISYSTEM )utomatic v

SQL Server Browser NT AUTHORITY\LOCAL S5... Disabled v

PSS AW

Figure 20. Server Configuration

The Password field should be disabled. Figure 20 shows how the form should look. Click the
‘Next” button when ready to proceed.

This should bring up the Database Engine configuration screen. The default selection should be
‘Windows authentication mode’. Before continuing, click “Add’ to add grant all user’s SQL

Server administrator privileges, as shown in Figure 21.

15



5 SOL Server 2008 R2 Setup (===
Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directories.

Setup Support Rules Account Provisioning | Data Directories | FILESTREAM
Feature Selection

Installstion Rules Specify the authentication mode and administrators for the Database Engine,

Instance Configuration Authentication Maode

Disk Space Requirements

@ Windows authentication mode

Server Configuration
Database Engine Configuration
Error Reporting Specify the password for the SQL Server system administrater (sa) account.

) Mixed Mode [SQL Server authentication and Windows authentication)

Installation Configuration Rules Enter password:

Installation Progress

Complete Confirm password:

Specify SQL Server administrators

WIN-MEBISNOJIE\ADMIN (ADMIN) SQL Server
Add Current User Add... Remove

[ < Back H Next > H T H Help

Figure 21. Database Engine Configuration

In the box provided, enter “users” and then click ‘Check Names’, shown in Figure 22. Windows
will populate the box with the proper name. When finished, click ‘OK’.

Select Users or Groups

Select this object type:

lsers, GroLip;s. u-r.EuiIt-in security principals

From this location:
WIN-MEBISNOJEIS Locations...

iie
i

Enter the object names to select (sxamples):

Chechk Mames

o] (s

Figure 22. Add Users to SQL Administrators

16



The user will be returned to the Database Engine configuration screen. As shown in Figure 23,
be sure that the newly added Users is in the list under Specify DQL Server administrators and

then select Next.

Specify SQL Server administrators

| BUILTIN\Users (Users) * | 5Ol Server

[ Add Current User ] [ Add... ] l Remove ]

[ < Back | Next > o H Help

Figure 23. Server Configuration

Click the ‘Next” button to bring up the Error Reporting screen.

% SOL Server 2008 R2 Setup FEX
Error Reporting
Help Microsoft improve SQL Server features and services,

Setup Support Rules Specify the information that you would like to automatically send to Microsoft to improve future releases of SQL
Festue Selection Server, These settings are optional, Microsoft treats this information as confidential. Microsoft may provide

= updates through Microsoft Update to modify Festure usage data, These updates might be downloaded and
Instalation Rules instaled on your machine ically, depending on your Automatic Update settings.
Instance Configuration
Disk Space Requirements 5 <

See the Microsoft SOL Server 2008 R2 Privacy Statement For mare information.
Server Configuration
Diatabase Engine Configuration
Error Reporting
Installation Configuration Rules
Installation Frogress O Send Windows and SQL Server Error Reports to Microsoft or your corporake report server, This setting only
applies to services that run without user interaction.

Complete

—
[ <Beck ([ mewt> |] cancel |[ heb
T

Figure 22. Error Reporting

Nothing needs to be changed on the Error Reporting screen so just click the “Next’ button to
begin the installation of the selected components. The installation will take several minutes. A
notice should appear once the installation has completed. Just click the close button to exit out

of the installation wizard.

17



RE SQL Server 2008 R2 Setup

Complete

Your SQL Server 2008 R2 instalation completed successfully.

Setup Support Rules Surnmary log file has been saved to the Following location:

Feature Selection C:\Program Files\Microsoft SOL Server|100\Satup Bootstrapilog\20110118 132714
Tnstaliation Ries \Summary SoftwareTester]l 20110118 132714 bt

Instance Configuration Information about the Setup operation or possible next steps:

bk nace Requraments ‘3 Your SQL Server 2008 R2 installation completed successfully,

Server Configuration

Database Engine Configuration

Errae Reparting

Installation Configuration Rules

Installation Progress

Complete

Supplemental Information:
Efmmmmmmamsamw. -~
rosoft Lipdate

]Faﬂurmaﬁmdnlhnwtuusalﬁ:mso&thﬂdetoidﬁﬁ‘ylpddesfusQLSewermRZ, sea the
Microsoft Uipdate Web site at hitp:/fgo. microsoft . comyFrdink /A inkTd=1 05409,

Samples
By default, sample databases and sample code are not instaled as part of SOL Server Setup. To install sample

|databases and sample code for non-Express ediions of SQL Server 2008 R2, see the CodePlex Web site at
Intte: flne mbernsnft conifudink (7 inkTd=A7R43. T read ahel connert For SO Sarees <amnls darahaces and

v

Figure 23. Installation completed successfully.

Resolving the “mscorlib.tlb” Error

Sometimes during the SQL Server setup process, the file mscorlib.tlb cannot be located. In this
case, you will receive an error on startup of SQL Server Management Studio stating “The file
C:\ Windows\ Microsoft. NET\ Framework\ version_number\ mscorlib.tlb could not be loaded.
An attempt to repair this condition failed because the file could not be found. Please reinstall

this program.’

If this happens click the ‘OK’ button on the error message and exit out of the Management
Studio. This issue is documented by Microsoft (http://support.microsoft.com/kb/918685 ),

and you can follow their steps for solving the issue for SQL Server 2008. For convenience, the

instructions are also included below.
For SQL Server 2008

To work around this problem, you must manually specify the correct path of the Mscorlib.tlb

file in the registry. To do this, follow these steps:
1. Click Start, click Run, type regedit, and then click OK.
2. Locate the following registry subkey:

HKEY_LOCAL_MACHINE\ SOFTWARE\ Microsoft\ Microsoft SQL
Server\ 100\ Tools\ Shell\ TIbAutoRepair\ mscorlib.tlb Notes
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If you install the 32-bit version of SQL Server 2008 on 64-bit operating systems, locate the
following registry subkey:

HKEY_LOCAL_MACHINE\SOFTWARE\ Wow6432Node\ Microsoft\ Microsoft SQL
Server\ 100\ Tools\ Shell\ TIbAutoRepair\ mscorlib.tlb

If you install SQL Server 2008 Express Edition with Advanced Services, locate the following
registry subkey:

HKEY_LOCAL_MACHINE\ SOFTW ARE\ Microsoft\ Microsoft SQL
Server\ 100\ Tools\ ShellSEM\ TIbAutoRepair\ mscorlib.tlb

3. In the right pane, double-click TlbPath.

4. Inthe Value data box, replace %0CLRVERSION% with the following value:
v2.0.50727
Note: The value v2.0.50727 indicates the version of the .NET Framework that the

original release version of SQL Server 2008 uses.
5. Click OK, and then exit Registry Editor.

Important If you install a SQL Server 2008 service pack or hotfix, the service pack or hotfix will
change the value that you replace in step 4 back to % CLRVERSION%. If the problem that is
described in this article still exists after you install the service pack or the hotfix, you must

following these steps again to work around this problem.
Installing IWR Tide Tool

Double-click on the setup.exe file to begin the Tide Tool installation. If asked, please accept the
Microsoft Software Supplemental License Terms. The Google Earth plug-in is required by the
Tide Tool in order to view to tide station globe. If you have the Google Earth plug-in installed
on your machine, please skip to the section titled ‘IWR Tide Tool Setup’. If the plug-in is not

already installed on the machine, the message box shown in Figure 24 will be displayed.
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& IWR Tide Tool

You do not have the Google Earth plugin, which is required for this application. The
installation will not continue. Please install the plugin before running the Tide Tool setup.
Do you want to get the plugin now?

Yes No

Figure 24. Google Earth Plug-in Prompt

Please click the “Yes” button. This will open an internet browser window to the Google Earth
website where the plug-in can be downloaded, as shown in Figure 25.

Google earth

Englesh US) -

Home Explore Download Leam Connect Help

Products  Showcase  Gallery

Plug-in Cverdew | Desktop  Eanth'View  Plugin  Mobile  Related Products
The Google Earth plug-n allows you to navigate and explare geograghic data on a 30 globe using & web brawser. The plug-n is alsa
used on Eah view in Google Maps See below for axamples of how the Earth plug-in is beng used across the wab

¥ you want to embed the Google Eanth plug-n on your website, vai if

Preview the Google Eanh Pluj

Download Google Earth Plug-in

The Ailable for

the tallowing operating systems and web
EATBarS.
Microsolt Windows (2000, XP, Vista, and 7)
= Google Chome 1.0+
o Intemet Explorer Te [32-it)
¢ Firfox 2 0+

« Flock 1.0+

Annla Lins (G ¥ 40 & and kinkas Hatal and

Figure 25. Google Earth Plug-in Download Page

Click the ‘Download Google Earth Plug-in” button on the web page. When the file download
security warning appears, select ‘Run’, as shown in Figure 26.

File Download - Security Warning E]

Do you want to run or save this file?

E MName: GoogleEarthPluginSetup.exe
[ Type: Application, 592KB
From: dl.google.com

T ———
([ Run D[ Save ][ Cancel ]
,

W ‘While files from the Internet can be useful, this file type can
\q potentially harm your computer. If you do not tust the source, do not
~ run or save this software. What's the risk?

Figure 26. File Download Security Warning



After the setup file is downloaded to a temporary directory, you will receive another security
warning, as shown in Figure 27. Select ‘Run’ again.

Internet Explorer - Security Warning @

Do you want to run this software?

(— MName: GoogleEarthPluginSetup,.exe

Publisher: Google Inc
e ——

More options ([ Run Dl Don't Run I
\,h______/

While files From the Internet can be useful, this file type can potentially harm
your computer, Only run software from publishers you trust, What's the risk?

Figure 27. Security Warning

Please wait while the Google Earth plug-in downloads and installs on the machine. This could
take several minutes depending on the internet connection. When the plug-in has finished

installing, you will receive the message box displayed in Figure 28. Click on the “Close” button
to exit the install.

® Google Earth Plug-in Installer E]" @
@ Thanks for installing Google Earth Plug-in.

&2

Figure 28. Google Earth Plug-in Installation Complete

Because the Google Earth plug-in install is separate from the Tide Tool install, the Tide Tool
installer must be restarted. Click on the setup.exe to restart the Tide Tool installer.
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IWR Tide Tool Setup
Once the installer begins, the IWR Tide Tool Setup screen will appear. Click the ‘Next” button

to proceed, as shown in Figure 29.

Welcome to the IWR Tide Tool Setup Wizard

The installer will guide you through the steps required to instal WA Tide Tool on your computsr.

WARNING: Thcs cornpuw program | [ prutecled by copyright law and intemnaticnal treaties.
Unauthorized dupli v or of this of any portion of it, may result in severe civil
ot criminal penalres and will be pl:lsecuel: ta the maximum extent possible under the law.

[omen ] o (Cow )

Figure 29. IWR Tide Tool Setup Wizard

This will bring up a form where the desired installation directory can be specified (Figure 30). A
default directory is given but can be changed by clicking the ‘Browse” button. Also note the

application should be installed with the “Everyone” option selected.

15 IWR Tide Tool

Select Installation Folder %
-9

The installer will install W Tide Tool ta the following foldes.

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

C:\Program Files\PWRAWR Tide Tool\

| Browse...

Install 'wR Tide Tool for vourself, of for anyone who uses this computer:

O Just me

e~
I Cancel Jl < Back Jq MNext > ID

Figure 30. Tide Tool Setup Options

Hit the ‘Next” button once you have chosen the desired setup options, and click the ‘Next’

button on the following screen to begin the installation process. This will take several minutes.
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One of the last steps during the Tide Tool install is to either install a fresh copy of WTides or
locate an existing installation. When this step is reached a notification like the one in Figure 31

will be displayed.

WTides Installation @

IWRTide Tool requires thatthe 3rd party tool WTides be installed. Tide Tool setup will attemptto locate an

existing installation on your machine. Ifno installation exists, setup will perform a new installation. Please
waitwhile setup performs these steps.

Searching C:\Program Files for an existing ‘WTides installation . . .

Figure 31. WTides Installation

The Tide Tool install will first search the main program files directory for a WTides installation.
If no installation can be found, you will be asked if there is a WTides installation in a different

location on the computer (Figure 32).

Question

\?/ IWR Tide Tool setup Failed to find an installation of WTides in your program Files directory.

Do you have an installation in another location on your machine?

Figure 32. Prompt for WTides data directory

If a WTides installation does exist, and you click “Yes’ to the dialogue you will be prompted to
browse to the WTides location. If WTides is not present on the machine, you will be asked to
choose a location for a new install of WTides. Once this process has completed, a ‘Setup
Complete” message will be displayed (Figure 33).

1 ) WTides setup complete,

Figure 33. WTides Setup Complete

Once the Tide Tool has completed its installation, click the ‘Close button (Figure 34).



1% IWR Tide Tool

Installation Complete

IWH Tide Tool has been successiully installed.
Chick "Close" to e,

Please use Windows Update to check for any citical updates to the NET Framework,

Close

Figure 34. Tide Tool Installation Complete

Running the Tide Tool for the First Time

When the Tide Tool is started for the first time after installation, there is no database assigned to
it. The application contains a new template database that can be used if the user does not
already have one. The application will prompt the user if they want to use this template

(default) database. In most cases, the response will be “Yes” (Figure 35).

Confirm Database X

N"‘;r/ Do wou want ko use the existingfdefault Tide Tool database?

Yes ] [ Mo ]

Figure 35.Confirm Tide Tool Database

Once the application knows what database to use, the Explorer screen will open. If the default
database was selected for use, the application will have to populate it with the tide stations
from the WTides engine. The warning shown in Figure 36 will alarm the user that the database
is empty and that they should wait while it is populated with station data. Simply select “OK’.
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Attention

' The TWEL Tide Tool datsbass ks smpty. Plasse wait whils tide stations are
kanded from Ehe 'WTides inde.

Figure 36. Database Population Message

2.2.4 Uninstall
Click the Start button on the Taskbar.

Click Settings.

Click the Control Panel.

Double-click Add/Remove Programs.
Select “IWR Tide Tool”.

Click the Add/Remove button.
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Section 3 Overview

3.1 Title Bar

The Title Bar, shown in Figure 37, is located at the top of the tool. It lists the name of the
application on the left side. The right part of the Title Bar provides users with the standard
Microsoft Windows controls for: minimizing the Tide Tool application, maximizing the Tide

Tool application and closing the Tide Tool application.

[ HE|

Figure 37. Title Bar

3.2 Menu Bar

The Menu Bar is found directly below the Title Bar. The Menu Bar provides users with access to

the application’s dropdown menus containing many useful commands, as shown in Figure 38.

File Display Data About

Figure 38. Menu Bar

3.2.1 File

Clicking on the File menu option, drops down the menu shown in Figure 39. Three commands

are available from the File menu: Database Setup, Reload WTides Stations into Database, and

Exit.
File[E Display Data  About
(3 atabase Setup

lz| Reload WTides Stations into Database

Exit

Figure 39. File Menu Options

Database Setup Clicking on the Database Setup selection will open the Database Manager form

shown in Figure 40. This form can be used to change the local SQL Server Instance if more than
one exists. It also allows the user to detach an existing database or to attach a new database by

selecting the MDF and LDF files and entering a name for the database.
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B Database Manager QE'@

Local SOL Server Instance:

[SOLE-FRESS v
(¥) Choose Existing Databaze () Attach Mew Databaze
TideTool v

Cancel ] [ Save

Figure 40. Database Manager

Reload WTides Stations into Database Selecting this menu option will delete all existing

WTides stations from the tool and reload them from the WTides data files. This process takes
some time so when the menu option is selected the user receives a message to verify they would

like to continue.

Exit Clicking on the Exit command will close the IWR Tide Tool application.

3.2.2 Data

Six commands are available from the Data menu option: Generate Station List, Export to CSV,
Export to Excel, Output Metonic Tide Statistics, Output Station Statistics for Period, and Output
Full Station Report for Period. Different options on this menu will be enabled based on where
the user is at in the navigation pane. After initially launching the application, the Generate
Station List option will be the only option enabled. However, once a tide station is selected

using the Navigation Pane, the remaining menu items will be enabled.

3.2.1.1 Generate Station List

Selecting Generate Station List from the Data menu will create a text file that contains a list of
all station names, the name of the harmonics file (in WTides) where the station information is
located, and their latitude and longitude. When the user selects this menu option, they will be
prompted to enter a file name (Figure 41). After entering a file name and clicking Save, the text

file will be created.
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Choose OQutput File

Savein | < Local Disk () v O % @

-_2_ |-5) 0abzfO6cha1 0884e9ec93h

|5 COM Templates 2007
My Becent |y Documents and Settings

D ocuments MSOCache
= [horade
L I3 Program Files
Deskap RECYCLER
System Yolume Information
[C WINDOWS

i

ty Documents

o

ky Computer

‘g File narme: E enerateStationlist, by b | [ Save l
My Network | Saveastype | bt fles [“tu) v| | Cancel |

Figure 41. Save Station List

After the text file is created, the user receives a message stating that the file has been created
and its location on the machine. The user should then click OK to continue using the tool. A file

similar to the one shown in Figure 42 will now be available at the user specified location.
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t.txt - Notepad

File Edit Format View Help
Location 1ist generated 2010 10 21 15 57 17 ~
Location Tist generated 2Zol0 10 21 15 57 17
0.8 n.mi. above entrance, Alloway Creek, Mew lersey harmonics-2004-04-16 39.4967° N, 75.5167" W
130th street, Hudson river, Mew york harmonics-2004-04-16 40, 8L67° M, 73.0667" W
2.5 miles abnve mouth, Little satilla River, Georgia harmonics-2004-04-16 31.0583° M, 81.4933" W
2.5 n.mi. above entrance, Alloway Cresk, HMew Jersey harmonics-2004-04-16 39.5050° M, 75.4833" W
2 miles above aAla hw?hway br"ldge, Loxahatchee River, Florida harmonics-2004-04-16 26.9700° M, 80.1267" W
37th awvenue, Long IsTand city, East Rwer, new vork, nNew vork harmonics-2004-04-16 40,7617 N, 73.09467% W
8 miles above mouth, Little Satilla rRiver, Georgia harmonics-2004-04-16 31.0983° N, 8L.5733" W
#14 highway bridge, Loxahatchee Riwer, Florida harmonics-2004-04-16 26.9467° M, 80.0900" W
Aba, Magasaki, Japan harmonics-2004-04-16 32.7500° N, 129.3500° E
Abasiri, Hokkaido, lapan harmonics-2004-04-16 44,0167° N, 144.2830° E
Abhapoola Creek entrance, Stono Rwer, south Carolina harmonics-2004-04-16 32.6767° M, 80.0067" W
Abbapmn'\a creek entrance, stono Riwver, south Carolina (2D harmonics-2004-04-16 32.6767° M, 80.0067% W
Abbot Point, Australia harmonics-2004-04-16 19.8833° 5, 148.0833° E
Abbots Meaduw Alloway Creek, Mew Jersey harmonic L5117° M, 75.4933° w
abemama Atn'\'l, cilhert 1slands, kiribati harmonyc .4983° N, 173.8333* E
aberdeen, scotland - READ flatercao.comspol.html harmondc L1441° W, 2.0787" W
Aberdeen, washington harmonics-2004-04-16 46.9667° N, 123.8533" W
aberdean, washington (2) (expired 1993-12-31) harmonics-2004-04-16 46,9667 M, 123.8533" W
aberdeen, wash'mgtnn (3] harmonics-2004-04-16 46.9670° N, 123.8500% W
Ab‘lcqan Cote D'Ivoire otherharmonics. txt 5.2500° M, 4.0000" W
Abiels Ledge, Buzzards Bay, Massachusetts harmonics-2004-04-16 41.7000° M, 70.6667" W
AbOTT Harbour, Wova scotia harmonics-2004-04-16 43.6667° N, /5.8167% W
Abrahams Bay, Mayaguana Island, Bahamas harmonics-2004-04-16 22.3667° N, 73.0000" W
Abrahams Bay, Mayaguana Island, Bahamas (20 harmonics-2004-04-16 22.3667° M, 73.0000" W
Abram River, wWova Scotia harmonics-2004-04-16 43.8333° N, /5.93500% W
Abrolhos anchorage, Brazil harmonics-2004-04-16 17.9666° 5, 38.7000° W
Absecon channel, state Route 87 bridge, New Jersey harmonics-2004-04-16 39.3850° M, 74.4250" W
Absecan, absecon Creek, U.S. Hwy. 30 bridge, Mew Jdersey harmonics-2004-04-16 39.4233° N, 74.5000% W
Aburatu, Miyazaki, lapan harmonics-2004-04-16 31.5833° N, 131.4170° E
Aburatubo, kanagawa, Japan harmonics-2004-04-16 35.1500° M, 129.6170° E
Acadia Cove, Nunavut harmonics-2004-04-16 61.3500° N, 64,0167 W
Acapulco, Guerrero, Mexico harmonics-2004-04-16 16, 8400° N, 99,9117 W
Actiwe Pass, British Columbia Current harmonics-2004-04-16 48.8667° N, 123.3000" W
ad pawhah, Qatar otherharmonics. txt 25.3000° M, 51.5167' E
ada, okinawa, Japan harmonics-2004-04-16 26.7333° N, 128.3170" E
Adak Bight, adak Island, alaska harmonics-2004-04-16 51.7667° N, 176.4333" W
Adams Keif south end, Bwscayne Bay, Flordida harmonics-2004-04-16 25.3850° M, 80.2300" W
addenbroke 1s57and, Erwtwsh columbia harmonics-2004-04-16 51.6000° N, 127.5167% W
Addenbroke Is'\and, British Columbia (20 harmonics-2004-04-16 51.6000° M, 127.8167" W
Addisaon, Pleasant Riwver, Maine harmonics-2004-04-16 44.6167° M, 67.7500" W
adelaide Inner Harhour, australia harmonics-2004-04-16 34.8500° 5, 138.5000° E
Adelaide outer Harbhour, Australia harmonics-2004-04-16 34.7833° 5, 138.4833° E
adele Island, australia harmonics-2004-04-16 15.5167° 5, 123.1500° E
Aden, yYemen ortherharmonics. Txt 12.7833% M, 44.9833" E
Admiralty Bay, sSouth shetlands harmonics-2004-04-16 62.0500° 5, 58.4000° W
Admiralty Head, 0.5 mile west of, washington Current harmonics-2004-04-16 48.1500° M, 122.7000" W
admiralty Head, washingrton harmonics-2004-04-16 48.1667° M, 122.6667° W
Admiralty In'let washington Current harmonics-2004-04-16 48.0300° N, 122.6367" W
Admiralty Is'land Munavut harmonics-2004-04-16 9.4500° N, 100.9833" W
adolphus” Island, australia harmonics-2004-04-16 15.1167* 5, 12B.1833" E
Adugak Islands, umnak Island, alaska harmonics-2004-04-16 52.9167° M, 169.1666% W
Acdvocate, Mova Scotia harmonics-2004-04-16 45.3333° N, 64,7833 W
v

Figure 42. Station List Report

3.2.1.2 Export to CSV

As shown in Figure 43, selecting the Export to CSV command from the Data menu provides the
user with two options, to export the Exceedance Function or the Tide/Current Values to CSV
(Comma Separated Value) format. Note that tide values are exported in feet and current data

are exported in knots.

Data | About

Generate Station List

| Export to CSV k Exceedance Function

Export to Excel k Tide/Current Values
Cutput Metonic Tide Statistics
Qutput Station Statistics for Period
Output Full Station Report for Period

Figure 43. Data Export to CSV

Exceedance Function Selecting Exceedance Function will export the tide value or current value
(in knots) and Exceedance Function data for the currently selected station to a CSV file
(depending on whether a current or tide station is selected). The user will be prompted to enter

a name for the CSV file. After entering the name and clicking Save, the file will be created.

29



After the file is created, a message identifying the number of rows exported is displayed to the
user as well as an option to open the file for viewing. To open the file, the user should click Yes.
If the user does noit wish to view the file at this time and would like to continue using the

application, click No.

Tide/Current Values Selecting Tide/Current Values will export the Time and Tide Value or
Current Value data for the currently selected dock and specified time frame to a CSV file
(depending on whether a current or tide station is selected). The user will be prompted to enter

a name for the CSV file. After entering the name and clicking Save, the file will be created.

After the file is created, a message identifying the number of rows exported is displayed to the
user as well as an option to open the file for viewing. To open the file, the user should click Yes.
If the user doesn’t wish to view the file at this time and would like to continue using the

application, click No.

3.2.1.3 Export to Excel

This menu option will enable the user to export to Excel format the Exceedance Function, the
Tide/Current Values, or Both, as shown in Figure 44. The ability to export to Excel will be
disabled if minimum RAM requirements are not present on the machine or the data range to be
exported exceeds the Excel limit. If the export is disabled, the CSV option can be utilized. Note

that tide values are exported in feet and current data are exported in knots.

Data | About

Generate Station List

Export to CSV k
M Exceedance Function
Cutput Metonic Tide Statistics Tide/Current Values
Output Station Statistics for Period Both

| Export to Excel

Qutput Full Station Repaort for Period

Figure 44. Export to Excel

Exceedance Function If Exceedance Function is selected, the user will be prompted to enter a
file name. After entering the file name the user should click Save to create the Excel File with the

values and exceedance functions for the selected tide or current station.

After the file is created, a message is displayed to the user providing an option to open the file
for viewing. To open the file, the user should click Yes. If the user doesn’t wish to view the file

at this time and would like to continue using the application, click No.
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Tide Height Grid If Tide Height Grid is selected, the user will be prompted to enter a file name.
After entering the file name the user should click Save to create the Excel File with the time and

value information for the selected tide station.

After the file is created, a message is displayed to the user providing an option to open the file
for viewing. To open the file, the user should click Yes. If the user doesn’t wish to view the file

at this time and would like to continue using the application, click No.

Both If Both is selected, the user will be prompted to enter a file name. After entering the file
name the user should click Save to create the Excel file. The resulting file will have one

worksheet containing both the Exceedance Function information and the tide/current value.

After the file is created, a message is displayed to the user providing an option to open the file
for viewing. To open the file, the user should click Yes. If the user doesn’t wish to view the file

at this time and would like to continue using the application, click No.

3.2.1.4 Output Metonic Tide Statistics

Selecting this command will prompt the user to enter a name for the CSV file that results from
this action. The resulting file will contain information on the currently selected tide station as
follows: Station Name, High Tide Max, High Tide Mean, High Tide Min, Low Tide Max, Low
Tide Mean, Low Tide Min. After the file is created the user will receive a message stating that
the file is ready for review. Click OK to continue using the application. Note that this option is

not available if a current station has been selected.

3.2.1.5 Output Station Statistics for Period

Selecting this command will prompt the user to enter a name for the CSV file that results from
this action. The resulting file will contain the recorded tide heights or currents (based whether a
tide or current station is selected) for the currently selected station for the timeframe selected.
The timeframe displayed in the report is based on what is shown on the Station Information tab,

See Section 3.3.3.1 Station Information

3.2.1.6 Output Full Station Report for Period

Selecting this command will prompt the user to enter a name for the Excel file that results from
this action. The resulting workbook contains a single worksheet with both Exceedance Function
and Tide/Current Values. This worksheet contains tide/current information for the selected
tide or current station for the timeframe specified on the Station Information tab in the Data
Pane. Images are provided for the Exceedance Function and Tide/Current Values chart for the
selected station. Note that the data points are only included if the selected time range is less

than 3 years. These values can be exported separately to CSV files if the date range exceeds the
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3 year mark. This limitation is due to inefficiencies in a 34 party library which result in

extremely poor performance leading to critical errors for larger datasets.

After the file is created, the user will receive a message noting the directory path to the resulting

file. The user should click OK to continue using the application.

3.2.3 About

Selecting the IWR Tide Tool from the About menu provides the user with information about the

application including the version number, as shown in Figure 45.

About IWR Tide Too 3

Current Version: 1.1.0.0

IWR Tide Tool makes use of the MDR
Tide Engine hitp ./www wiides.com
developed by Phil Thorton as well as the
Google Earth plugin.

OK

Figure 45. About Menu Display

3.3 Panes

When the Tide Tool is launched the screen is divided into three windows, the Navigation Pane,
the Graphics Pane, and the Data Pane, as shown in Figure 46. The Navigation Pane displays an
expandable tree of information the user can select from related to the tide stations, organized
first by existing and custom stations and then within existing stations they are organized by
geographic location. The Graphics Pane will display on the upper right side of the screen and is
separated into three tabs: Map, Exceedance Function, and Values. The Data Pane will supply
information about the currently selected item in the Navigation Pane.
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(¥ IWR Tide Tool - [Explorer]

File Display Data About
=@ Al Tide Stations # ||| Map | Exceedance Function | Values
=& Existing Stations (WTid
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=@ America e
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Figure 46. Tide Tool Window Panes

3.3.1 Navigation Pane

Within this pane is a tree structure consisting of existing reference and secondary tide and
current stations as well as any custom stations that have been created. Existing Stations are
broken down into global regions. Selecting a region then further breaks the list into countries,
states, and islands. Once the desired location has been selected, a list of existing reference and
secondary tide and current stations will be available. The “Custom Station” branch is available
but will not have any custom stations inside until they have been created by the user. Further
information on Custom Stations can be found in Section 3.3.3.2 Create Secondary Station and

Section 4 Creating Custom Stations.

3.3.1.1 Existing Stations (WTides)

Under “All Tide Stations” there are two options that are available: Existing Stations and Custom
Stations. Clicking on the plus by Existing Stations produces a drop down menu with a list of

regions. Selecting any one of these options will result in either a list of countries, states, or
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islands to refine the search. Once a specific country has been selected the user will either have
the option of picking a tide or current station or selecting a state and picking a tide or current
station. The existing tide and current stations represent all the red and blue pins that populated
the globe when the tool was first launched. Tide stations are represented with red pins while

current stations are represented with blue pins.

When selecting a tide or current station it is important to remember that there are reference
stations as well as secondary stations. Reference stations provide full daily tide predictions to a
relatively small number of locations. Secondary stations make up the majority of the tide
stations. Secondary stations are obtained by applying differences to the times and heights of
tides for a reference station. When looking at a list of tide stations, reference stations will
generally have the letter ‘R” after the name. Once a specific station has been selected, whether a
reference or secondary, the Graphics Pane will zoom into that location. At that time, the user

will be presented with station information in the Station Information tab.

3.3.1.2 Custom Stations

Custom Stations can also be accessed through the Navigation Pane. There will only be a custom
station in the drop down menu if one has been created by the user. There are no custom
stations initially available when the Tide Tool is first launched. Once created, custom stations
are considered secondary stations. Custom Stations can be created by clicking on the Create
Secondary Station tab in the Data Pane. The creation of Custom Stations will be discussed in

Section 4.

3.3.2 Graphics Pane

The Graphics Pane provides several different functions within the Tide Tool. Initially the
Graphics Pane contains the Google Earth map of the globe. After a tide or current station has
been chosen, this Pane provides a map of the station location. During the exploration of the
station, the Graphics Pane also serves as the window for viewing the Exceedance Function and
current/tide values. The following viewing options are available within the Graphics Pane:

Map, Exceedance Function, and Values, as discussed below.

3.3.2.1 Map
The Map tab has a Google Earth interface that provides the user with a satellite image of tide

and current station locations, see Figure 47. From this screen it is also possible to adjust the
zoom, grab and move around the globe, and to adjust the view of the globe. When selecting the
location for a custom station, the latitude/longitude can be added to the Data Pane, Create
Secondary Station tab, by left-clicking with the mouse in the location where the station data is

desired.
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Figure 47. Google Earth Interface in Graphic Pane

Clicking on the Map tab of the Graphics Pane will produce a couple different
images depending on the selection that has been made in the Navigation Pane.
Moving the cursor over to the upper right hand corner of the screen will make
the Navigation Tool appear and moving away will make it disappear. The
Navigation Tool has the following functions:

Zooming In and Out - The Zoom function is located at the bottom of the
Navigation Tool. Clicking the plus and minus buttons will zoom in and out
accordingly. The user may also use the slider option for zooming.

Looking - The Look function is located at the top of the Navigation Tool, it has
an eye in the center. To look left, click right. To look right, click left. To look
up, click up and to look down, click down. To return to the standard compass
view simply click on N for North.

Moving - The move function is in the middle of the Navigation Tool, it has a

hand in the center. Clicking on the arrows surrounding the hand will allow the user to move
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about the image. Holding down the left click and moving the mouse will also allow the user to
move about the image.

3.3.2.2 Exceedance Function

This tab provides a graph of the exceedance function for the current or tide station selected for
the time frame specified, as shown in Figure 48. The tide/current value is represented on the x-
axis and the exceedance frequency, or fraction of time that the tide height or current knots is
greater than the value, is represented on the y-axis. A separate pane on the Exceedance Function
view provides the data in tabular format. The first column gives the tide or current value and
the second column provides the associated exceedance function. Note that current data are
provided in knots. Tide values are provided in feet and are measured at Mean Lower Low
Water (MLLW). As an example, the correct interpretation of the highlighted values in the table

in Figure 48 is:

The tide value at Charleston Harbor (selected station) from December 9, 2011 through
January 8, 2012 (the period specified) was greater than -0.782151 (X) feet 99.997 (Y

converted to percent) percent of the time.
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Figure 48. Exceedance Function Tab in Graphics Pane

3.3.2.3 Values

The Values tab provides a graph of the tidal cycle or currents for the specified time frame, as
shown in Figure 49. The date and time are represented on the x-axis. The tidal/current value is
represented on the y-axis. This is also presented in a tabular format on the adjacent pane. The
time and date are given in the first column and the associated tidal value is given in the second

column. Current data are provided in knots while tide values are provided in feet.
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Figure 49. Values Tab in Graphics Pane

3.3.2.4 Export Dialog for Graphics

Right-clicking on either the Exceedance Function or Values graphic will provide menu options
for changing the design of the graphic and for exporting the graphic to an external file. When
‘Export Dialog’ is selected, the window prompt shown in Figure 50 appears. The user should
specify what file type is desired, the file destination, and export size. When these parameters are

set, select “Export’ to create the file.
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Figure 50. Export Dialog for Graphics

3.3.3 Data Pane

The Data Pane consists of two panes: Station Information and Create Secondary Station. Station

Information provides the user with detailed information on the chosen tide or current station.

37



The Create Secondary Station tab allows the user to specify the parameters for the desired

secondary station and create the station, which is then added to the Navigation Pane.

3.3.3.1 Station Information

Once a tide station or current station has been selected or created, detailed information
regarding the station can be reviewed in the Data Pane under this tab, see Figure 51. The Station

Information tab provides the following to the user within the box titled “Station Information”:

e Station name

e Time Zone

e Latitude

e Longitude

e Current station: (Y/N)

e Reference station: (Y/N)
e Reference station name
e Station notes

e The harmonic source file

Station Information | Create Secondary Station
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Figure 51. Station Information Tab in Data Pane

Date Selection Mode The user can define the data selection mode using the option in the upper
right hand of the Data Pane. The Date Selection Mode allows the user to choose how long the
information for the tides will be calculated. There are four options to choose from:

e Default - This setting gives today’s date as the start date and the end date as thirty days
after the start date.
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e Today - This setting gives today’s date as the start date and provides 24 hours worth of
tide data.

e Metonic - This setting will calculate the 19-year Metonic cycle. When selected this option
will present the user with a pop-up window that asks if they wish to proceed. The
reason for this warning is that it takes a considerable amount of time to calculate the
Metonic data (approximately 15-20 minutes per station).

e Custom - This setting allows the user to vary the start and end date. After choosing the
desired dates, you must click “GO”.

Additional Station Information Directly below the Date Selection Mode is the following

additional station information:
e Station Name
e Latitude, Longitude
e Note: This can be notes on the source of the data
e Mathematical Upper bound
e Mathematical Lower bound
e Mean Sea Level
e Search Interval
e Max Tide: height(ft), date, and time of occurrence

e Min Tide: height(ft), date, and time of occurrence

3.3.3.2 Create Secondary Station

When a reference station has been selected in the Navigation Pane, the option will be available
in the Data Pane to create a secondary station. In the tab titled Create Secondary Station, the
user is provided the reference station name and time zone, and the latitude and longitude of the
location selected for the secondary station. The user is able set the minimum and maximum
offset values for the following variables that will be used to create the custom station: Time Add
Hours; Time Add Minutes; Level Add; and Level Multiply. Latitude and longtitude can be set

by clicking the Icoation on the map where the station location is desired.

If a current station is selected as the reference station, then the Level Add units will be specified
in Knots, as shown in Figure 52. If a tidal station is selected as the reference station, the user

should indicate whether the Level Add values are in feet or meters by selecting the appropriate
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radio box, as shown in Figure 53. Once the appropriate paramters have been set, the user
should select the ‘Create Station” button. The user will receive a message that the custom station
has been created. Note: the user must close Tide Tool and re-launch the application in order for
the newly created secondary station to be available under Custom Stations in the Navigation
Pane.
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Figure 52. Create Secondary Current Station
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Figure 53. Create Secondary Tidal Stations
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Section 4 Creating Custom Stations

To create a custom station, select the reference station that you would like the custom station to
based.

Note: When creating custom stations it is important to consult with someone knowledgeable about tide
for the area. If the offsets are incorrect, tidal values will not be valid. A coastal engineer or someone from
the Port would be excellent resources.

Once the reference station is selected, click on the “Create Secondary Station” tab. Position the
cursor over the location on the map where the custom station is desired and left click. Notice

how the Latitude and Longitude points in the data pane change as you click on the map.

Create a name in the “Subordinate Station Name” box. For maximum and minimum tides,
adjustments are made to the elevation and time components of the reference station tide. Time
is adjusted by hours and minutes. Elevation is adjusted by adding/subtracting feet and using a

multiplier. Once these values are input click create station.

Tide Tool will need to be closed and then re-launched in order for the custom station to
appear under Custom Stations in the Navigation Pane. If custom stations are being created to
be used in HarborSym these will automatically populate when populate stations is selected for

the project alternative.

Statistics may now be run for any period of time and output analysis completed. It is important
to compare the output obtained from the created secondary station to output from the reference
station to ensure that the values make sense and there was not an input error. Custom stations
can be deleted by right clicking on “Custom Stations” under “All Tide Stations” and selecting
“Delete All Custom Stations” or by right clicking on a specific custom station and selecting

“Delete Station.”
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