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Distribution 

The HydroExcel file and documentation are provided free of charge under the Berkeley Software Distribution (BSD) 

license. Please see the following license information: 

 

Copyright © 2009, The University of Texas at Austin 

All rights reserved. 

 

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

following conditions are met: 

¶ Redistributions of source code must retain the above copyright notice, this list of conditions and the 

following disclaimer.  

¶ 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. 

¶ Neither the name of The University of Texas at Austin 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. 

Funding 

Funding for this document was provided by the Consortium of Universities for the Advancement of Hydrologic 

Science, Inc. (CUAHSI) under National Science Foundation Grant No. EAR-0622374. In addition, much input and 

feedback has been received from the CUAHSI Hydrologic Information System development team. Their 

contribution is acknowledged here. 

  



ii 

 

 

Table of Contents 

1 Introduction and Software Description ................................................................................................................. 1 

1.1 ²ƘŀǘΩǎ bŜǿ ŦƻǊ ±ŜǊǎƛƻƴ мΦмΦн ...................................................................................................................... 1 

1.2 What is WaterOneFlow ................................................................................................................................ 2 

1.3 What is HydroObjects .................................................................................................................................. 2 

1.4 Outline .......................................................................................................................................................... 3 

2 Installation Information ......................................................................................................................................... 4 

2.1 Installation Prerequisites ............................................................................................................................. 4 

2.1.1 Software Prerequisites............................................................................................................................. 4 

2.1.2 Enabling Macros ...................................................................................................................................... 4 

2.2 Installing HydroExcel .................................................................................................................................... 7 

2.3 Uninstalling HydroExcel ............................................................................................................................... 7 

3 Walkthrough: Downloading Data from a Web Service into HydroExcel ............................................................... 8 

3.1 Getting Started ............................................................................................................................................. 8 

3.2 Selecting and Retrieving Information for a Data Service ............................................................................. 9 

3.3 Building a Series Catalog ............................................................................................................................ 11 

3.4 Analyzing the Series Catalog ...................................................................................................................... 16 

3.5 Downloading Time Series ........................................................................................................................... 18 

3.6 Analyzing the Time Series .......................................................................................................................... 19 

4 Software Reference ............................................................................................................................................. 23 

4.1 General Guidelines and Tips....................................................................................................................... 23 

4.1.1 Working with Macros............................................................................................................................. 23 

4.1.2 Saving Web Service Responses .............................................................................................................. 26 

4.1.3 Preserving Cell References .................................................................................................................... 28 

4.1.4 Software Limitations .............................................................................................................................. 31 

4.1.5 Canceling Long Operations .................................................................................................................... 32 

4.2 Introduction Worksheet ............................................................................................................................. 34 

4.3 Data Source Worksheet ............................................................................................................................. 34 

4.3.1 Get Capabilities ...................................................................................................................................... 34 

4.3.2 Open Service Web Page ......................................................................................................................... 34 

4.3.3 Get Sites ................................................................................................................................................. 34 

4.3.4 Get Variables .......................................................................................................................................... 35 

4.3.5 Get Series Catalog .................................................................................................................................. 35 

4.3.6 Get All .................................................................................................................................................... 35 

4.3.7 Clear All .................................................................................................................................................. 35 

4.3.8 Right-Click Menu .................................................................................................................................... 35 

4.4 Sites Worksheet ......................................................................................................................................... 35 

4.4.1 Using a KML Viewer with the Sites Worksheet ...................................................................................... 36 



iii 

 

4.4.2 Using the Lat/Lon Box with Get Sites ..................................................................................................... 37 

4.4.3 Create Series Catalog for These Sites .................................................................................................... 38 

4.5 Variables Worksheet .................................................................................................................................. 39 

4.6 Site Info Worksheet.................................................................................................................................... 40 

4.7 Series Catalog Worksheet .......................................................................................................................... 41 

4.8 Site Summary Worksheet ........................................................................................................................... 41 

4.9 Time Series Worksheet .............................................................................................................................. 42 

4.10 Statistics and Charts Worksheet ................................................................................................................ 42 

5 Frequently Asked Questions (FAQ) ...................................................................................................................... 43 

6 Troubleshooting................................................................................................................................................... 44 



1 

 

1 INTRODUCTION AND SOFTWARE DESCRIPTION 

HydroExcel is a Microsoft Excel spreadsheet that uses macros and HydroObjects to download hydrologic 

observations data from WaterOneFlow web services. This means that you can query for observation sites, 

variables, and time series data from online resources directly within Excel. As long as a web service follows 

WaterOneFlow specifications, HydroExcel will be able to communicate with it. Thus, HydroExcel provides a window 

ƛƴǘƻ ǘƘŜ ƴŀǘƛƻƴΩǎ ǿŀǘŜǊ Řŀǘŀ ŦǊƻƳ ǿƛǘƘƛƴ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǿƛŘŜƭȅ ǳǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘin the hydrologic science 

community. 

 

 

Figure 1.1 Daily streamflow values (cfs) downloaded in HydroExcel 

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

1.1 WHATΩS NEW FOR VERSION 1.1.2 

HydroExcel version 1.1.2 is a minor upgrade from version 1.1.1.  Version 1.1.2 includes a fix for a bug that occurs in 

version 1.1.1 when selecting a record on a row higher than row 32,767.   

 

Key enhancements for version 1.1.1 of HydroExcel over version 1.1 include: 

¶ The Data Source worksheet now has a Get All button to populate all worksheets with data from the active 

web service with just a single click.   

¶ Many worksheets now allow you to right-click on a row to operate on data within that row.  For example, 

you can right-click on the description of a time series in the Series Catalog worksheet to download that 

time series into the Time Series worksheet. 

¶ A HydroExcel menu item has been added to the Excel Add-Ins menu.  You can now check the version and 

set other options via this menu, such as the option to save downloaded WaterML files to disk. 

¶ Using the Add-Ins | HydroExcel | Options menu item, you can choose to save downloaded WaterML files 

to disk.  This 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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¶ When getting a list of sites from a service, you can now choose to only retrieve sites if they fall within a 

box defined by latitude and longitude coordinates. 

1.2 WHAT IS WATERONEFLOW 

Web services are computer applications that interact with and exchange information with other applications over 

the internet. The CUAHSI web services, named WaterOneFlow, have been developed to be a standard mechanism 

for flow of hydrologic data between hydrologic data servers (databases) and users. Web services 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. WaterOneFlow web services are designed to access information from: 

1. Third party servers for national databases, such as the USGS 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 standardizes the way hydrologic information is accessed by supporting specific methods (function 

signatures) for data access, and by providing data in a consistent format known as WaterML. WaterOneFlow 

methods include: 

¶ GetSites ς Get a list of sites available from the web service. 

¶ GetSiteInfo ς Get details about a site, including what variables are measured at the site. 

¶ GetVariableInfo ς Get a list of variables available from the web service, including information about each 

variable. 

¶ GetValues ς For a given site, variable, and date range, download a time series of data. 

These methods return data in WaterML format. WaterML is an XML language for describing water data. As long as 

a web service includes WaterOneFlow methods and returns data in WaterML format, HydroExcel will be able to 

retrieve data from the web service. 

 

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

1.3 WHAT IS HYDROOBJECTS 

HydroObjects is a .NET DLL with COM classes that support hydrology applications. The key class in the library is 

WebServiceWrapper, which provides a method for calling web services from a COM environment (e.g., Visual Basic 

for Applications (VBA)). This class can be used to call WaterOneFlow web services for downloading hydrologic time 

series. 

 

Excel does have some capabilities for calling web services, such as via the Office Web Services Toolkit. However, 

HydroObjects allows Excel to handle complex objects returned from web services, as well as make dynamic 

connections to web services. For this reason, HydroExcel uses HydroObjects to communicate with WaterOneFlow 

web services. 

 

For more information about HydroObjects, see http:// his.cuahsi.org/hydroobjects.html.  

http://his.cuahsi.org/wofws.html
http://his.cuahsi.org/hydroobjects.html
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1.4 OUTLINE 

This software manual includes the following sections: 

1. Introduction and Software Description 

2. Installation Information 

3. Walkthrough: Downloading Data from a Web Service into HydroExcel 

4. Software Reference 

5. Frequently Asked Questions (FAQ) 

6. Troubleshooting 

To quickly get started with HydroExcel, make sure you have met all prerequisites as described in the Installation 

Information section, and then read the Walkthrough. For detailed information about a particular worksheet or 

piece of functionality, see the Software Reference. 
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2 INSTALLATION INFORMATION 

2.1 INSTALLATION PREREQUISITES 

2.1.1 SOFTWARE PREREQUISITES 

Prior to using HydroExcel, you must have the following software installed: 

¶ Microsoft Excel version 2003 Service Pack 3, or Microsoft Excel version 2007 or later. (For instructions 

about how to check your version of Excel, see Frequently Asked Questions (FAQ).) 

¶ HydroObjects (freely available at http://his.cuahsi.org/hydroobjects.html).  

¶ A KML viewer such as Google Earth (optional). 

Some worksheets in HydroExcel can generate KML files for KML viewers (such as Google Earth), which display 

geospatial data. This lets you see the sites that you download on a map. To use this functionality, you will first 

need to have a KML viewer installed.  

2.1.2 ENABLING MACROS 

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

 

To enable macros for Excel 2003: 

1. Open Excel 2003 and click Tools | Macro | Security. 

 

Figure 2.1 Accessing macro security in Excel 2003 

2. In the Security Level tab of the Security window, choose a macro setting. άaŜŘƛǳƳέ is recommended. 

http://his.cuahsi.org/hydroobjects.html
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Figure 2.2 Setting macro security in Excel 2003 

3. Click OK to close the Security window. 

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

5. Open the Excel file with macros, e.g., HydroExcel.xls. 

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

To enable macros for Excel 2007: 

1. Open Excel 2007 and click the Office Button in the upper left corner.  

2. At the bottom of the menu that opens, click Excel Options. 

 

Figure 2.3 Accessing Excel Options in Excel 2007 
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3. In the Excel Options window, click the Trust Center button on the left.  

4. At the bottom right, click Trust Center Settings. 

 

Figure 2.4 Accessing the Trust Center in Excel 2007 

5. In the Trust Center window, click Macro Settings on the left. 

6. Choose a macro setting. ά5ƛǎŀōƭŜ ŀƭƭ ƳŀŎǊƻǎ ǿƛǘƘ ƴƻǘƛŦƛŎŀǘƛƻƴέ is recommended. This option keeps 

macros disabled but notifies users when macros attempt to run, allowing users to decide on a case-by-

case basis which macros to enable. 

7. Click OK to confirm and close the Trust Center window. 

 

Figure 2.5 Choosing macro settings in Excel 2007 

8. Click OK to close the Excel Options window. 

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

10. Open the Excel file with macros, e.g., HydroExcel.xlsb. 
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11. If you see the Security Warning above the cells in the spreadsheet, click Options. 

12. In the window that opens, choose to ά9ƴŀōƭŜ this contentΦέ 

13. Click OK. Your spreadsheet can now use macros. 

 

Figure 2.6 Enabling macros in Excel 2007 

2.2 INSTALLING HYDROEXCEL 

HydroExcel is simply an Excel file with macros. Once the prerequisites above are met, you use HydroExcel by 

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

spreadsheet before downloading new data. Therefore, the recommended workflow is: 

1. Download HydroExcel from http://his.cuahsi.org/hydroexcel.html.  

2. {ŀǾŜ ǘƘŜ ŦƛƭŜ ǿƛǘƘ ŀ ƴŀƳŜ ǘƘŀǘ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ Řŀǘŀ ȅƻǳ ǿŀƴǘ ǘƻ ŘƻǿƴƭƻŀŘΣ ŜΦƎΦΣ άb²L{ψIȅŘǊƻ9ȄŎŜƭΦέ 

3. wŜƳŜƳōŜǊ ǘƻ ǳǎŜ ά{ŀǾŜ !ǎέ ŀǎ you are working with HydroExcel if you want to preserve the data 

currently in the spreadsheet. 

2.3 UNINSTALLING HYDROEXCEL 

HydroExcel is just a file on disk. ¢ƻ άǳƴƛƴǎǘŀƭƭέ ƛǘΣ ǎƛƳǇƭȅ ŘŜƭŜǘŜ ƛǘΦ If you installed prerequisites specifically for 

HydroExcel and you 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 HydroExcel has no impact on these files. 

  

http://his.cuahsi.org/hydroexcel.html
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3 WALKTHROUGH: DOWNLOADING DATA FROM A WEB SERVICE INTO 

HYDROEXCEL 

This section provides a walkthrough to demonstrate what HydroExcel can do. After completing this walkthrough, 

you should be familiar with each worksheet in HydroExcel, what types of information HydroExcel gathers from web 

services, and how to use each worksheet to download that information. For more detailed information about each 

component of HydroExcel, please read the Software Reference section of this document. 

 

In this walkthrough, you will download hydrologic observations data for the Little Bear River in Utah. These water 

quality and atmospheric data are recorded by Utah State University (USU) and published as a WaterOneFlow Web 

service. More information about this USU research effort and their web service can be found at 

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

 

You will begin by querying for a list of observation sites and variables available through the web service.   If you 

have a KML viewer installed, you can then view the sites in a map. Finally, you will download a time series of 

temperature data and analyze the result. 

 

This walkthrough is designed to be worked through in sequence. If you skip steps or sections of the walkthrough, 

HydroExcel may not produce the same results as shown in the screenshots in this document. 

 

This walkthrough assumes that you are familiar with Excel. 

3.1 GETTING STARTED 

¸ƻǳΩƭƭ ōŜƎƛƴ ōȅ ƻǇŜƴƛƴƎ IȅŘǊƻ9ȄŎŜƭ ŀƴŘ ǾƛŜǿƛƴƎ ƛǘǎ ƛƴǘǊƻŘǳŎǘƻǊȅ ǘŜȄǘΦ 

1. LŦ ƴŜŎŜǎǎŀǊȅΣ άƛƴǎǘŀƭƭέ IȅŘǊƻ9ȄŎŜƭ ŀǎ ǇŜǊ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǘƛƻƴΦ 

2. Open HydroExcel. If prompted about macro 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 data. If necessary, click the Introduction tab at the bottom of the spreadsheet to activate 

the Introduction worksheet. 

 

Figure 3.1 Worksheets are activated by clicking tabs at the bottom of the spreadsheet 

4. Each worksheet has informative text boxes in the top left corner to guide you. Skim through the 

Introduction text box. Notice that the text includes the version of your spreadsheet. You will also find 

license and other useful information in this text box. 

http://his02.usu.edu/littlebearriver/
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Figure 3.2 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 worksheet does not contain any special functionality. It just provides introductory text. 

 

3.2 SELECTING AND RETRIEVING INFORMATION FOR A DATA SERVICE 

To begin reaching out to WaterOneFlow web services, you first activate the Data Source worksheet to tell 

HydroExcel which web service you want to work with.  

1. Activate the Data Source worksheet (by clicking the Data Source tab at the bottom). 

2. Take a moment to view the layout of this worksheet.

 

 

Figure 3.3 Data Source worksheet layout 

On the left you see a text box explaining the worksheet (Figure 3.3). All worksheets in HydroExcel have a similar 

text box on the left. At the top of the worksheet you see a place for you to enter the location of the WSDL that 

defines the web service you want to work with. In HydroExcel, the places where you supply inputs are marked by 

colored cells as shown here. 








































































