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Great Lakes National 
Program Office



• Protect and restore the physical, chemical, and 
biological integrity of the Great Lakes

• Monitor water, aquatic life, sediments, and air to 
assess the health of the Great Lakes

• Sample the Great Lakes with the R/V Lake Guardian

U.S. EPA Great Lakes Program Mission



Limnology Program
Sampling 
Stations

40+ parameters/analytes measured



Great Lakes Environmental Database
(GLENDA)

 Developed to provide data entry, storage, access 
and analysis capabilities to meet the needs of 
mass balance modelers and other potential 
users of Great Lakes data.

 All GLNPO data is currently housed in GLENDA
 http://www.epa.gov/greatlakes/monitoring/data_proj/

glenda/glenda_query_index.html

http://www.epa.gov/greatlakes/monitoring/data_proj/glenda/glenda_query_index.html�
http://www.epa.gov/greatlakes/monitoring/data_proj/glenda/glenda_query_index.html�


How to Get the Data out to the Public

 Have 20+ years of data
 Can download excel sheets, but wanted more 

visualization for the data
 Local Decision Maker can provide a means for a 

Geodatabase so that people can match data up with 
the locations in the lakes

 Data can be pulled from multiple agencies to create 
a multi-layer geodatabase





1. Improve accessibility of GLENDA database (water quality 
samples)

• Improve search time
• Make search more focused with option to filter data
• Allow user to select data based on visual information

2. Provide online mapping tool for the GLENDA database 
• Provide ancillary mapping data – terrestrial and aquatic 
• Allow user to enhance and customize map using website 

tools
• Allow user to save, download and print customized maps

Why a GIS service?



Current GLENDA database



Current GLENDA database

~1,200 sample point locations, 
>400,000 records

Time line: 1983-2008



Waiting time: ~20 sec

Current GLENDA database



Current GLENDA database



GLENDA-GIS webpage:
The flow

SDE
database

ArcIMS
service

Geocortex
Web framework

Table of
WQS data

Map of 
WQS data

http://ldm.agriculture.purdue.edu/imf/imf.jsp?site=GLENDA

http://ldm.agriculture.purdue.edu/imf/imf.jsp?site=GLENDA�


Tools and layers on 
GLENDA-GIS website



Maps of terrestrial features



Maps of aquatic features



GLENDA water quality survey data: 



GLENDA water quality data:
Physical characteristics 



GLENDA water quality data:
Chemical characteristics 



GLENDA water quality data:
PCB samples 



GLENDA water quality survey:
Extracting data - Query



GLENDA water quality survey:
Extracting data - Query



GLENDA water quality survey:
Exporting data – options



GLENDA water quality survey:
Building custom maps



GLENDA water quality survey:
Building custom maps



GLENDA water quality survey:
Saving and printing custom maps



GLENDA-GIS:
Connecting to a third party mapping service



Future objectives (Phase 2):

1. Provide connection to additional mapping resources related 
to the Great Lakes region

• Third party GIS services (e.g. NOAA  Great Lakes 
bathymetry)

• Third party individual maps (WMS)

2. Add statistical tools to examine relationships within individual 
data sets

• Descriptive statistics (mean, SD, etc.)
• Relationships (regression analysis)
• Time series (e.g. single variable, multiple years)



GLENDA-GIS webpage:
The flow

SDE
database

ArcIMS
service

Geocortex
Web 

framework

Table of
WQS data

Map of 
WQS data

Statistical 
analysis of 
WQS data

Spatial 
analysis of 
WQS data



GLENDA-GIS webpage:
Future output



Questions?
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