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Outline

• Spatial assessment tools
– MapWindow

– BASINS

– GoogleEarth

• Tabular assessment tools
– Excel

– Access

– Open Office

Presenter
Presentation Notes
As discussed in the Basic Hydrology 1 presentation, there are many freely available data sets for water resources management.  The purpose of this presentation is to discuss mapping and data compilation software that are inexpensive or free and can be utilized to work with the hydrologic data sets.  This presentation is broken into two parts, spatial assessment tools and tabular assessment tools.



Spatial analysis - concepts

• Geographic Information Systems (GIS)
– Tool to store, manipulate, and display spatial information

– Includes location information (x,y coordinates) and attribute data

Data source: US Census Bureau

Presenter
Presentation Notes
The map shows counties in West Virginia as produced by the US Census Bureau.  The counties are spatially referenced utilizing location information for each county.  In this way, the software knows the relationship of the various counties to one another and the relationship of the counties to other features included in a project (for example, streams, cities, soils, etc.).  For each county, attribute information is also included.  For this data set, census data are given for each county (including total population, age, households, etc).  The county outlined in light blue has the attributes shown in the table.  



Spatial analysis tools - MapWindow

• ESRI’s ArcGIS: commonly used, 
extensive analytical capabilities, 
but expensive
– Free alternative: MapWindow

• Open source GIS software

• Download as stand alone or in 
BASINS http://www.mapwindow.org/

• MapWindow capabilities
– Analysis 

– Mapping

Presenter
Presentation Notes
ESRI’s ArcGIS is the leading GIS software provider; however, it can be very expensive to obtain and maintain a license.  A free alternative to ESRI’s ArcGIS is MapWindow.  MapWindow can be downloaded as a stand alone software package or as part of EPA’s BASINS software.  BASINS will be discussed in more detail later in this presentation.  Files used in ArcGIS can be used in MapWindow and vice versa, enabling seemless sharing of data between people who use these two programs.  Note that MapWindow is perhaps limited in its analytical capabilities when compared to ArcGIS; however, because it is open source code, add-ons can be developed by researchers as needs arise and are often made available for download.

http://www.mapwindow.org/�


Spatial analysis tools – MapWindow (cont’d)

Layer: the visual representation of a 
geographic dataset in a digital map 
environment; more or less equivalent 
to a legend item on a paper map. 

Shapefile: a data storage format 
for storing the location, shape, 
and attributes of geographic 
features.

Presenter
Presentation Notes
Presented here are definitions of common GIS terminology and an example map showing 3 layers: dischargers, rivers and streams, and the West Virginia boundary.



Spatial analysis tools – MapWindow (cont’d)

• GIS Analysis Examples

http://egsc.usgs.gov/isb/pubs/gis_poster/

Presenter
Presentation Notes
A strength of GIS is the ability to identify areas of high risk based on a combination of spatial attributes.  This slides provides an example from the USGS that utilizes relief, distance to streams, land uses, and soils in order to identify high risk wetlands in a project study area.  From the left, the first 4 boxes are the input data sets and the final box shows the identified high risk areas.

http://egsc.usgs.gov/isb/pubs/gis_poster/�


Spatial analysis tools - BASINS

• Better Assessment Science Integrating point and Non-point 
Sources (BASINS) is a multi-purpose environmental analysis 
system that integrates GIS, watershed data, and assessment 
and modeling tools

• FREE Download  (http://www.epa.gov/waterscience/basins/) 

• Support available (http://www.epa.gov/waterscience/basins/)  
– Moderated listserves

– Online documentation (case studies, tutorials, manuals)

– Free trainings
• Next training August 9-13, 2010 at the University of Minnesota, St. Paul campus

• http://www.aquaterra.com/resources/workshops/index.php

http://www.epa.gov/waterscience/basins/�
http://www.epa.gov/waterscience/basins/�
http://www.aquaterra.com/resources/workshops/index.php�


Spatial analysis tools – BASINS (cont’d)

Source: AQUA TERRA Consultants, EPA BASINS Training Workshop, Atlanta, GA, October 2007

Presenter
Presentation Notes
BASINS is a freely available, valuable tool that combines the strengths of MapWindow with tools (such as a watershed delineation tool, time series handling software, parameter estimation, etc.), models (such as SWAT and HSPF), and decision-making and analysis for development of TMDLs and watershed management.  



Spatial analysis tools – BASINS (cont’d)

Presenter
Presentation Notes
The slide provides a view of a Potomac Basin project within the MapWindow portion of BASINS.  This gives potential users an idea of the look and feel of the software.  The stand alone MapWindows software looks almost identical to this application; however, several of the toolbars across the top menu are specific to BASINS and are not included in the stand alone version of MapWindows.



Spatial analysis tools – BASINS (cont’d)

BASINS watershed delineation tool

BASINS data download tool

Presenter
Presentation Notes
Two BASINS tools of particular interest may include the automatic watershed delineation tool and the data download tool.  The automatic watershed delineation tool is able to delineate sub-watersheds for an area of interest given the elevation grid, a stream layer, and optionally a masking area and an outlets file.  The outlets file provides users with the ability to force a sub-watershed outlet to be located at a particular point.  This may be important to specific project locations such as a major discharger, a major confluence, etc.The data download tool saves time when collecting available time series and spatial data sets for a particular area.  When opening a BASINS project, an 8 digit HUC is selected.  Once within the data download tool of a project, necessary data sets can be selected and the request is submitted.  Links within the software to the data repositories allow automatic download for the 8 digit HUC.  This saves valuable time by not having to visit each individual site to obtain the necessary data.  Note: the data may take a while to download if the connection speed is slow.



Spatial analysis tools – GoogleEarth

• Free download (http://earth.google.com/download-earth.html)

• Historic imagery; 3D landscapes; watershed tours

• Import shapefiles with free utilities

2007 – Moorefield, WV (Grant Co.)1993 – Moorefield, WV (Grant Co.)

Presenter
Presentation Notes
Another freely available spatial analysis tool is GoogleEarth.  Several key features include the availability of historic imagery, 3D landscapes, and watershed tours.  GoogleEarth includes historic imagery.  That is for a given location, a timeline can be used to select time periods of interest and imagery from those time periods can be viewed.  By comparing imagery from different time periods, changes in land use and land cover can be identified and potential impacts can be assessed.  The perspective of the imagery can now be changed/rotated in order to see the landscape in three dimensions, which is useful for understanding the effects of topography to an area’s water resources.  Watershed tours are also available.  An example is provided on the next slide.In many instances, it may be helpful to view a GIS shapefile on top of GoogleEarth’s aerial imagery.  For example, importing a watershed boundary over an aerial photograph may help a viewer to identify study area boundaries.  Although the file types used by GIS and GoogleEarth are not the same, free utilities can be utilized to convert GIS files into formats that GoogleEarth can read.  

http://earth.google.com/download-earth.html�


Spatial analysis tools – Google Earth 

Example watershed tour

Presenter
Presentation Notes
Virtual watershed tours can be used to educate stakeholders about issues facing a watershed.  Because it may be logistically difficult and expensive to get a group of concerned stakeholders into the field, watershed tours can be used as a way to let people see the various land uses, topography, and issues in a watershed.  These tours can be developed in advance of a presentation so that they play automatically.  The presenter can discuss what the audience is seeing live or recorded as part of the tour. Video Link: http://www.youtube.com/watch?v=NcALV2MIoNo



Spatial analysis tools – Google Earth 

http://gecensus.stanford.edu/gcen
sus/index.html

Presenter
Presentation Notes
Other GoogleEarth based tools include Gcensus, developed at Stanford, which combines GoogleEarth technology with spatial census data.  This software will map census paramters of interest at a spatial resolution selected by the user.

http://gecensus.stanford.edu/gcensus/index.html�
http://gecensus.stanford.edu/gcensus/index.html�


Tabular analysis tools – Microsoft Office

• Microsoft Office
– Excel, Access, PowerPoint, Outlook, Word

– http://office.microsoft.com/en-us/

– Free Office 2010 beta testing

• Excel
– Included in standard Microsoft Office 

package ($399.95)

– Spreadsheet capable of handling over 1 
million rows of data

– Use of formulas and scripts

– Graphing 

Presenter
Presentation Notes
Tabular analysis tools are often complementary to spatial analysis tools or can be used in non-spatial applications.  Microsoft Office includes several software packages from spreadsheets, databases, presentations, email management, and word processing.  Excel, a spreadsheet software package, has enormous computation capabilities.  The new version, 2007, is capable of handling over 1 million rows of data.

http://office.microsoft.com/en-us/�


Example – USGS 2005 WV water use

Presenter
Presentation Notes
This is an example Microsoft Excel spreadsheet, containing USGS water use by county, by water use category.



Tabular analysis tools – Microsoft Office

• Access is a relational database that includes 
– Tables, Queries, Forms, Reports, Macros

• Included in Microsoft Office Professional ($499.95, $100 
upgrade from standard)

Presenter
Presentation Notes
Microsoft Access is used for database creation and management.  Access contains a relational database structure.  The figure at the bottom is an example of how multiple tables in a complex database may relate to one another.



Tabular analysis tools

• When to use Access or Excel:
– Access for long term data storage

– Access for relational data

– Excel for development of charts and graphs

• Easy to import/export between:
– Access and Excel

– Excel and GoogleEarth

Presenter
Presentation Notes
Deciding appropriately between Access and Excel can take advantage of the capabilities of these tools.  The data can always be moved between the programs as necessary because the programs are both developed by Microsoft.



Open Office

• Open source, free productivity software 
www.openoffice.org

Presenter
Presentation Notes
Open Office is a free version of the software provided by Microsoft.  It also includes software packages for spreadsheets, databases, presentations, email management, and word processing. 

http://www.openoffice.org/�


Summary

• Inexpensive tools are available for water 
resources assessment and planning 
including (but not limited to!):

– BASINS/MapWindow
– GoogleEarth
– Excel
– Access
– Open Office
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