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1 INTRODUCTION ANBDFTWARIDESCRIPTION

HydroExcel is a Microsoft Excel spreadsheet that uses macros and HydroObjects to download hydrologic
observations data from WaterOneFlameb servics. This means that you can query for observation sites,

variables, and time series data from online resogrdé&ectly within ExcelAs long as aeb servicdollows

WaterOneFlow specifications, HydroExcel will be able to communicate withus, HydroExcel provides a window
Ayia2 GKS ylraAz2yQa ¢l GSNIRFGI FNRY ¢ Aniite Rydroldgif &iereef (1 K S
community.

GetValues [¥]1gnore MoData Value
Site Code/Location|NWI5:08158000
Variable Code|MNWIS:00080
Start Date|5/1/2008 0:00
End Date|6/30/2008 0:00
Get Walues
DateTime Value
5/1/2008 0-00 786
5/2/2008 0-00 820
5/3/2008 0:00 1170
5/4/2008 0-00 mar
5/5/2008 0-00 975
5/6/2008 0-00 952
5/7/2008 0-00 969
5/8/2008 0:00 1100

Figurel.1 Daily streamflow values (cfs) downloaded in HydroExcel

This software manual provides a walkthrough and reference for using HydroExcel.

1.1 WHAT@NEW FORVERSIONL.1.2

HydroExcel version 1.1i® a minor upgrade from version 1.1.Yersion 1.1.tcludesa fix for a bug that occurs in
verdon 1.1.1 when selecting a record on awbigher tharrow 32,767.

Key enhancements foversionl.1.1of HydroExcebverversionl.linclude:

1 TheData Sourcevorksheet now has &et Allbutton to populate all worksheets with data from the active
web service with just a single click.

1 Many worksheets now allow you tight-clickon a row to operate on data within that row. For example,
you can righiclick on the description of a time series in the Series Catalog worksheet to download that
time series into the Time Series worksheet.

1 AHydroExcel menitem has been added to the Exd&tid-Insmenu. You can now check the version and
set other options via this menu, such as the option to sdawnloadedWaterML files to disk.

1 Using theAdd-Ins | HydroExcel | Optionsnenu item, you can choose gavedownloadedWaterML files
to disk. Thé lets you store the exact data as retrieved from web service requests before the data are
translated and written to the Excel spreadsheet.
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1 When getting a list of sites from a service, you can now choosaloretrieve sites if they fall within a
box defined by latitude and longitude coordinates.

1.2 WHAT ISWATEONE-.OW

Webservices are computer applications that interact with and exchange information with other applications over
the internet. The CUAH®kED service, named WaterOneFlow, have been developetle a standard mechanism

for flow of hydrologic data between hydrologic data servers (databases) and userseWiges streamline the

often time-consuming tasks of extracting data from a data source, transforming it into a usable format and loading
it in to an analysis environment. WaterOneFlowb service are designed to access information from:

1. Third party servers for national databases, sucthasUSGS National Streamflow Information Program
and National Climate Data Center (NCDC);

2. Observatory servers holding data from hydrologic or environmental observatories;

3. CUAHSI Servers holding general collections of CUAHSI data.

WaterOneFlow standardizéise way hydrologic information is accessed by supporting specific methods (function
signatures) for data access, and by providing data in a consistent format known as WatadtOneFlow
methods include:

1 GetSiteg; Get a list of sites available from theeb service

GetSitelnfog Get details about a site, including what variables are measured at the site.

1 GetVariablelnfa; Get a list of variables available from theb serviceincluding information about each
variable.

1 GetValueg; For a given sitejariable, and date range, download a time series of data.

]

These methodseturn data in WaterML formatWaterML is an XML language for describing water dasdong as
aweb servicancludes WaterOneFlow methods and returns data in WaterML format, Hydeb#itbe able to
retrieve data from thenveb service

For more information about WaterOneFlow, dettp://his.cuahsi.org/wofws.html

1.3 WHAT ISHYDRMDBJECTS

HydroObijects is a INTDLL with COM classes that sopphydrology applicationsThe key class in the library is
WebServiceWrapper, which provides a method for callietp service from a COMnNvironment(e.g., Visual Basic
for Applications (VBA)This class can be used to call WaterOneRi@ly servicefor downloading hydrologic time
series.

Excel does have some capabilities for calliletp servics, such as via the Office Web Services Todlkitvever,
HydroObijects allows Excel to handle complex objects returned Wetmservice, as well as make dynamic
connections towveb servics. For this reason, HydroExcel uses HydroObjects to communicate with WaterOneFlow
web servics.

For more information about HydroObijects, detp:// his.cuahsi.org/hydroobjects.html
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http://his.cuahsi.org/hydroobjects.html

1.4 OUTLINE
This software manual includes the following sections:

Introduction and Software Description

Installation Information

Walkthrough: Downloadin®ata from a Web Service into HydroExcel
Software Reference

Frequently Asked Questions (FAQ)

Troubleshooting

S

To quickly get started with HydroExcel, make sure you have met all prerequisites as desdtileddstallation
Informationsectian, and then read the WalkthrougFor detailed information about a particular worksheet or
piece of functionality, see the Software Reference.



2 INSTALLATIONNFORMATION

2.1 INSTALLATIORREREQUISITES

2.1.1 SOFTWARIPREREQUISITES

Prior to using HydroExcel, you minstve the following software installed:

1 Microsoft Excelersion 2003 Service Pack 3, or Microsoft Excel version 2007 or later. (For instructions
about how to check your version of Excel, §eequently Asked Questions (FAQ)

1 HydroObjects(freely available abttp://his.cuahsi.org/hydroobjects.htnl

1 A KML viewer such as Google Eatiptional).

Some worksheetis HydroExcel cagenerate KML files fd{ML viewers (such as Google Eant¥ich display
geospatial dataThis lets you see the sites that you download on a rfapuse this functionality, you will first
need to have a KML viewer installed.

2.1.2 ENABLINGMACROS

HydroExcel uses Excel VBA macFbgrefore, you will need to enable macros in order for HydroExcel to work.

To enable macros for Excel 2003:

1. Open Excel 2003 and clitkols | Macro | Security

Tools | Data Window Help
4% speling... F7 M. |@ 5 -4] 2| | 4 100% -

ﬁ) Error Checking...
Share Workbook. .. | G | H | | |

Protection 3
Opline Collaboration  »

Formula Auditing 3

Macro 3 | b | Macros... Alt+F8
Customize... @ | Record New Macro. ..
Options. .. | Security...
& 4| visual Basic Editor Alt+F11
@8 Microsoft Script Editor — Alt+Shift+711

Figure2.1 Accessing macro security in Excel 2003

2. In the Security Level tab of the Security window, choose a macro sditiagS R Aisizdtémmended.


http://his.cuahsi.org/hydroobjects.html

Trusted Publishers

() Very High. Only macros installed in trusted locations will be allowed
to run. All other signed and unsigned macros are disabled.

() High. Only signed macros from trusted sources will be allowed to
run. Unsigned macros are automatically disabled.

(%) Medium. You can choose whether er not to run petentially unsafe
M&cros.

() Low (not recommended). You are not protected from potentially
unsafe macros. Use this setting only if you have virus scanning
software installed, or you have checked the safety of all documents
you open.

[ QK l’ Cancel ]

Figure2.2 Setting macro security in Excel 2003

ClickOKto close he Security window.

Close ExceExcel must be closed in order for the new macro settings to take effect.

Open the Excel file with macros, e.g., HydroExcel.xIs.

If prompted about macro security, choose to enable macwasir spreadsheet can now use macros.

o0k~ W

To enable macros for Excel 2007:

1. Open Excel 2007 and click tbéfice Buttonin the upper left corner.
2. At the bottom of the menu that opens, clié&cel Options

ﬂ Recent Dofuments

1 HydroExcelals
= £ HydroExcelxlsb =
3 Streamflow.xds

4 Streamilow.ads
Lave
S tasksauls L

2] Exeel Options | X Exit Excel

Figure2.3 Accessing Excel Options in Excel 2007
5



3. Inthe Excel Options window, click tfieust Centetbutton on the left.
4. At the bottom right, clicklrust Center Settings

21

Popular . Son U
@ Help keep your documents safe and your computér secure and healthy.
Formulas
Prooting Protecting your privacy
Save Microsoft cares about your privacy. For more information about how Microsoft Office Excel
helps to protect your privacy, please see the privacy statements,
Agvanced
y the Micr 1t Office Excel pe men
Customize Microsoft Offs nline privacy statement
1omer Ex 1140 ~ n m
Add.ins
“Trust Center | Security & more
Resources Learn more about protecting your peivacy and security from Microsoft Office Online.

Migros ) " I nter
Migrosoft Trystworthy Computing
Microsoft Office Excel Trust Center
The Trust Center contains secuntty and privacy settings. These

settings help keep your computer secure, We recommend that you
4o not change these settings,

Figure2.4 Accessing the Trust Center in Excel 2007

5. Inthe Trust Center window, clidkacro Settingson the left.

6. Chooseamacrosetting.5A &l 6t S |t YI Obl@édmmeidéd Thi @pfioh Reap® | G A 2 y ¢
macros disabled but notifies users when macros attetoptun, allowing users to decide on a cdse
case basis which macros to enable.

7. ClickOKto confirm and close the Trust Center window.

Trust Center ., _ﬂ-’_g

Trusted Publishers

Macro Settings

Trusted Locations
For macros in documents not in a trusted location:

-ins " Disable ajt macros without notification
@ Disable alt macros with notification
Settings
€ Disable all macros except digitally signed macros

€ Enable all macros (not recommended; potentially
dangerous code can run)
Message Bar

External Content per 9

Privacy Options I Trust sccess to the yBA object model
OK Cancel I

e

Figure2.5 Choosing macro settings in Excel 2007

8. ClickOKto close the Excel Options window.
9. Close ExceExcel must be closed in order for the new macro settings to take effect.
10. Open the Excel file with macros, e.g., HydroExcbl.xls
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11. If you see the Security Warning above the cells in the spreadsheetQOgtans.

12. In the window that opens, choose t0 9 Y |tlistc@itentd £

13. ClickOK Your spreadsheet can now use macros.

2.2

@

W OF = O U Be Lad B

Security Warning

Al N Mticrasolt Office Security Dptions

A B

Some active content has been disabled.

Options..

HydroExcel @ Security Alert - Macros & ActiveX

Introduction

WaterOneF low web
CUAHSI HIS (httpcih
ebservabions data.
data Forinformatio

This spreadsheet a
Through VBA macro
senaces. Aslong as
with the service

Before you begi

Enable macros to u
Your secunty selting
oplion to enable ther
notification. Youwl

This spreadsheet u

Macros & ActiveX

gl e

Maxros and one or mone Actvel controls have been disabled. This active contenit might
COntan Vinuses o other seourity hazards, Do not enable this content unless you trust

the seurce of this fle.

Warming: It i& not possible to determine that this content came from a
trusbworthy source. You should keave this content disabled unless the
content provides critical functionality and you trust its source.

[dore infprmation
File Pathe

O Help grofect me from unknown conbent (recommended)

& |[Erabis this cont

Qoen the Tryst Center

S .

\Research-fie, angr utexas, sdu', .. 51 Products \HydroEweel HydroEwoel, xish

)

Figure2.6 Enabling macros in Excel 2007

INSTALLINGIYDRAEXCEL

HydroExcel is simply an Exchkd fvith macrosOnce the prerequisites above are met, you use HydroExcel by

opening the fileHowever, once you populate HydroExcel with data, you may want to preserve that version of the

spreadsheet before downloading new dafaherefore, the recommendedorkflow is:

1.
2.
3.

2.3

Download HydroExcel frofmttp://his.cuahsi.org/hydroexcel.html

{1+ 9$

iKS FTAES

wSYSYoSNI G2
currently in the spreadsheet.

6A0K

UNINSTALLINGIYDRAXCEL

HydroExcel is just a file on digk2
HydroExcel andou no longer want them, you can uninstall them using the instructions with which they were
provided.Typically, this means using the Add or Remove Programs item from Control Panel.

HydroExcel can also save KML/WaterML files to disk. Deleting HydroExuelihgsact on these files.

Gdzy Ay adl ff éIf yduinktallédprérbduisitesRdifiSallySor A G ®

I.
dziBareawprking Sith HydéoExtehif you want to preserve the data

yIYS

0dKI G

NBtFGSa

G2

iKS

R

at
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3 WALKTHROUGHD)OWNLOADIN®ATA FROM AWEBSERVICE INTO

HYDR@XCEL

This section provides a walkthrough to demonstrate what HydroExcel cakftdéo.completing this walkthrough,
you should be familiar with each worksheet in HydroExcel, what types of information HydroExcel gathexgfrom
services, and how to use each worksheet to download that informatieor. more detailed information about ehc
component of HydroExcel, please read Baftware Referenceection of this document.

In this walkthrough, you will download hydrologic observations data for the Little Bear River inTh&se water

quality and atnespheric data are recorded by Utah State University (USU) and published as a WaterOneFlow Web
service More information about this USU research effort and theéb servicecan be found at
http://his02.usu.edu/littlebearriver/.

You will begin by querying for a list of observation sites and variables available througkltservice If you
have a KML viewer installed, you can then view the sites in a Riaally, you will download a time series of
temperature data and analyze the result.

This walkthrough is designed to be worked through in sequdfigeu skip steps or sections of the walkthrough,
HydroExcel may not produce the same results as shown in the screenshots in this document.

This walkhrough assumes that you are familiar with Excel.

3.1 GETTINGSTARTED
,2d2Qft 06S3Ay o6& 2LISyAy3a | @RNROEOSt yR @GASsgAy3a AlGa Ayl

1. LT ySOSaal NBEx aAyadltté | @RNROEOSE & LISNI GKS AyadN
2. Open HydroExcelf prompted about maro security, enable macros as per the instructions in the previous

section.
3. HydroExcel is an Excel spreadsheet with several worksheets for working with different aspects of

WaterOneFlow dataf necessary, click thatroduction tab at the bottom of the preadsheet to activate

the Introduction worksheet.

4 4 » | Introduction . Data Source .~ Sites - Variables - Site
Ready '.E

Figure3.1 Worksheets are activated by clicking tabs at the bottom of the spreadsheet

4. Each worksheet has informative text boxes in the top left corneideyyou.Skim through the
Introduction text boxNoticethat the text includes the version of your spreadsheébu will also find
license and other useful information in this text box.


http://his02.usu.edu/littlebearriver/

A B c
HydroExcel 1.1.2

Introduction

Figure3.2 Introduction text box includes the version number

5. If you are going to save this spreadsheet for a specific project or data source, you should edit the text in
these text boxes to reflect your project.

Note:
The Introduction worksheedoes not contain angpecial functionalitylt just provides introductory text.

3.2 SELECTINGNDRETRIEVINGNFORMATION FORDBATASERVICE

To begin reaching out to WaterOneFloweb servics, you first activate the Data Source worksheet to tell
HydroExcel whiclveb serviceyou want to work with.

1. Activate theData Sourcevorksheet (by clicking the Data Source tab at the bottom).
2. Take a moment to view the layout of this worksheet.

Figure3.3 Data Source worksheet layout

On the left you see a text box explaining the workshdgag(ire3.3). All worksheets in HydroExcel have a similar
text box on the leftAt the top of the worksheet you seeeplace for you to enter the location of the WSDL that
defines theweb serviceyou want to work withln HydroExcel, the places where you supply inputs are marked by
colored cells as shown here.












































































































