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Presentation Outline

• Great Lakes coastal wetlands
• Introduction to GLRI & Coastal Wetland 

Monitoring Program (CWMP)
• CWMP challenges/needs
• Data Management System
• Data evaluation tools
• Decision support tools
• Key lessons learned
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Great Lakes Coastal Wetlands
Wetlands Overview:

• Total acreage: > 500,000

• ~70% of wetlands located 
in U.S.

• ~2,750 wetlands with:

 Surface water 
connection to Great 
Lakes

 Surface area                
> 10 acres



4

Great Lakes Restoration Initiative (GLRI)

• Launched in 2010 to “accelerate efforts to protect and 
restore” Great Lakes ecosystem

• Focus areas related to coastal wetlands: 
– Habitat and Species
– Invasive Species

Excerpted from: FY15-19 GLRI Action Plan Summary (USEPA, 2014)
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Coastal Wetland Monitoring Program (CWMP)

• Objective: Implement a standardized basin-wide 
monitoring program that will inform decision makers on 
coastal wetland conservation and restoration priorities

• Timeframe: Initiated in 2010 and expected to continue 
through 2020 (subject to ongoing GLRI support)

• Funding Level: $20 M over ~10 years

• Scope: Great Lakes coastal wetlands that have:
– Surface water connection to GL
– Surface area > 10 acres
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Great Lakes CWMP Organization
Collaborating Research Teams

USEPA – Great Lakes National 
Program Office

Kevin O’Donnell 
(Project Officer)

Louis Blume 
(Quality Assurance 
Officer)

Funding Agency
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Coastal Wetland Monitoring Approach

• Wetland site strata:
– Geomorphic classes (riverine, barrier-protected, 

lacustrine)
– Regions (10 total, north/south lake regions)

• Random selection of sites via panel approach           
(5-year rotation) 
– > 750 individual wetland sites sampled (2011-17)
– Sites resampled at 5-year interval (at minimum)

2011 2015
Monitoring Cycle #1:

2016 2020
Monitoring Cycle #2:

Ecological Components 
Monitored

Vegetation
(via transects)

Anurans
Birds

(via point surveys)

Fish
Macroinvertebrates

Water Quality
(by vegetation zone)Evaluate 

potential 
temporal trends
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Monitoring Program Challenges & Needs

• Key challenges:
– Coordination across large, complex research team (~16 entities)
– Maintaining consistent data collection, storage, security
– Data dissemination (diverse user base)
– Raw ecological data  restoration decision support

• Program components to meet challenges:
– Quality Assurance Project Plan
– Established field data collection protocols (SOPs)
– Robust data management system
– Data evaluation tools
– Restoration decision support tools
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CWMP Web Portal & Data Management System

• Centralized, web-based system for managing CWMP datasets
• Data entry, editing, retrieval, visualization
• Automation of Index of Biotic Integrity (IBI) scores
• Tiered user account system (5 levels)

URL: http://www.greatlakeswetlands.org/

http://www.greatlakeswetlands.org/
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CWMP Data Management System Architecture

Web Portal (ASP.NET)

CWMP Relational Database
(PostgreSQL)

Raw data entry 
(web forms)

Raw data retrieval / 
evaluation tools

CWMP Data Management System
(hosted by Central Michigan Univ.)

Home Page, Contacts, 
Document access

Wetland Site 
Mapping Tool

User Account Tiers

Administrators (full access)
• Principal Investigators
• LimnoTech

Level 4 (data entry)
• CWMP Researchers
• Field Technicians

Level 3 (raw data access)
• Agency staff/managers

URL: http://www.greatlakeswetlands.org/

Levels 1-2 (IBI scores)
• Coastal wetland managers
• External researchers

Site IBI scores 
via site map

Access to all data 
entry/retrieval

Access to account 
management tools

http://www.greatlakeswetlands.org/
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CWMP Web Portal: Data Entry Forms
General Features:

• Data entry, navigation, & 
editing

• Web forms match field 
entry sheets

• Fields generated via 
CWMP database

QA/QC Features:

• Data validation:

 Required inputs

 Data type

 Value ranges

• Dual record entry



12

CWMP Data Retrieval
Data Retrieval Features:
• Multiple formats 

available:

 Excel spreadsheet
 MS Access database

• Exports generated nightly 
on server (for efficient 
retrieval)

• Additional data retrieval 
pages:

 Results from 
database queries

 Semi-annual 
database 
deliverables to 
GLNPO
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CWMP Data Evaluation & Decision Support Tools

Data Management Capabilities

CWMP Relational Database
(PostgreSQL)

Raw data entry 
(web forms)

Raw data retrieval / 
evaluation tools

CWMP Web Portal

Home Page, Contacts, 
Document storage / retrieval

Data Evaluation & Decision 
Support Tools

Wetland Site Mapping Tool
• Visualization of IBI scores
• Site reporting tool

Coastal Wetland Decision 
Support Tool (CWDST)
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Wetland Site Mapping Tool

URL: http://www.greatlakeswetlands.org/map

Customize 
base map

Style wetland sites 
based on IBI scores, 
class, sampling year

Map “pop-up” reports site 
attributes, IBI scores, species lists

http://www.greatlakeswetlands.org/map
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Wetland Site Mapping Tool (site IBI comparison)

Compare site IBI 
scores for user-
defined regions
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Wetland Site Reporting Tool
Site Reporting Tool:
• Generates ‘on-the-

fly’ reports for any 
site

• “Tree” layout for 
navigation

• Site interpretive 
narratives to 
synthesize findings 
(under 
development)

• Visualization of IBI 
scores & species 
data
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Site Reporting Tool – Monitoring Outcomes
Site-Level IBI Score Results Species Counts by Monitoring Year
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Coastal Wetland Decision Support Tool (CWDST)
Key Features:
• Provides coastal 

managers with 
tool to rank and 
prioritize sites

• Over 80 site 
attributes 
available for 
filtering/ranking

• Based on CWMP 
ecological 
datasets and GIS 
analyses

URL: http://www.greatlakeswetlands.org/DST

http://www.greatlakeswetlands.org/DST


19

Coastal Wetland Decision Support Tool (CWDST)
Supporting Datasets:

• Wetland site 
delineations (polygons)

• Oblique aerial photos 
(USACE)

• Hydrologic 
disconnections & dike 
features

• Public & conservation 
lands

• Invasive Phragmites 
stands

URL: http://www.greatlakeswetlands.org/DST

http://www.greatlakeswetlands.org/DST
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Key Lessons Learned
1. Data management should be proactively planned and 

budgeted at program outset
– Crucial to project efficiency, effectiveness, and ultimate 

success
– Provides foundation to meet objectives
– Especially critical for complex, diverse research programs

2. Centralized, web-based Data Management System 
provides significant advantages
– Centralized storage  reduced risk of data loss / compromise
– Streamlined data entry and validation
– Tiered access to data products
– “Real-time” accessibility of data
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Key Lessons Learned (continued)
3. Decision support tools (DSTs) should be an 

integral component of large-scale monitoring 
efforts

– Directly and efficiently support ecosystem 
management objectives

– Web-based portal provides ideal platform
– Can be conceptualized and implemented when 

“time is right”
 Build on foundation provided by DMS
 Ensure that sufficient resources are allocated for 

DST
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Questions?
Acknowledgements
• USEPA – Great Lakes National Program 

Office
• Central Michigan University
• General Dynamics Information Technology 

(GDIT)

Contact Information:
Todd Redder, LimnoTech
Email: tredder@limno.com

CWMP Links:
• Site mapping tool: 

https://www.greatlakeswetlands.org/map

• Decision support tool: 
https://www.greatlakeswetlands.org/DST

https://www.greatlakeswetlands.org/map
https://www.greatlakeswetlands.org/DST
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