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State resource managers 
are presented with a 
myriad of environmental 
concerns and issues. These 
issues are complex, and 
we strive to take courses 

of action that will have a positive impact 
on the public and the natural resources 
we are entrusted to protect. However, the 
complexity of these issues means that, 
sometimes, we can’t fully predict the 
consequences of our decisions. Integrated 
Assessment (IA), a relatively new approach 
to problem solving in the Great Lakes, 
may hold the promise of more accurate 
forecasts of the effects of our policies.     

The IA process, described on pages 4 
and 5, can result in a more holistic 
way of examining complex issues.  An 
IA is a scientifi c analysis of a specifi c 
management or policy question in terms 
of its effect on the environment, economy 
and society. Though relatively unexplored 
in Michigan, the IA process has been 
successfully used to approach multi-

A Holistic Approach
faceted environmental challenges such as 

the hypoxic zone in the Gulf of Mexico.

A unique aspect of an IA is that each 

investigation involves both a quantitative 

analysis and periodic public consultation. 

This combination ensures a balanced view 

of environmental, societal, and economic 

perspectives. When complete, IAs undergo 

a peer-review process to ensure their 

scientifi c rigor. The result is a scientifi cally 

defensible investigation that takes into 

account public viewpoints.

We are all familiar with decisions that 

have been made without fully considering 

the cumulative and secondary impacts to 

the environment or certain members of 

society. The IA process provides a solid 

analysis of potential options so we can 

craft the most socially equitable, economic 

and environmentally sound solutions.

Catherine Cunningham Ballard, Chief

Michigan Coastal Management Program

Michigan Department of Environmental Quality
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Live meteorological data from an automated 

buoy in west Grand Traverse Bay is now 

available to anyone with an Internet 

connection. Some of measurements 

collected include wind speed, wave height, 

current speed and direction, and surface 

water temperature.

The solar-powered buoy transmits data 

six times per hour via radio signal to a 

computer server at Northwest Michigan 

College in Traverse City. Researchers at 

the University of Michigan Hydrodynamics 

Laboratory manage the data, which is 

updated every 10 minutes. 

A collaborative team launched the high-

tech buoy in July as part of an effort to 

learn more about the dynamics of northern 

Lake Michigan. The northwest Michigan 

buoy is one of several operational buoys 

that are part of a developing Great Lakes 

Observing System, modeled after the 

Integrated Ocean Observing System being 

deployed across the world’s oceans. 

Buoy data will be valuable to a broad 

community of users, says Michigan Sea 

Grant Extension Educator Mark Breederland, 

including educators, students, commercial 

and recreational anglers, boaters, the 

National Weather Service, and local 

meteorologists. 

“Real-time data present some great 

opportunities to engage students and the 

public in learning about the Great Lakes 

online,” says Breederland, who notes that 

the Great Lakes Children’s Museum in 

Traverse City is now streaming real-time 

information from the buoy. “It’s an exciting 

Up and Running
Northwest Michigan Buoy Data 
Now Available

opportunity for people to learn more about 
weather and its impact on the Great Lakes.” 

To access northwest Michigan buoy data, 
see: www.engin.umich.edu/dept/name/
facilities/mhl/current_proj.html 

Contact: Mark Breederland, 
breederl@msu.edu, (231) 922-4628

Guy Meadows, gmeadows@engin.umich.edu, 
(734) 764-9432

Launched in July, the northwest Michigan buoy is one of several operational buoys that are part of 
a developing Great Lakes Observing System.
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Voyage of Discovery
More than 1,000 people set sail this summer on 43 Summer Discovery Cruises sponsored 
by Michigan Sea Grant, MSU Extension, and the Huron-Clinton Metropolitan Authority. 
The cruises departed from Metro Beach and Lake Erie Metropark in Southeast Michigan, 
and highlighted the natural and historical features of Lake St. Clair and the lower 
Detroit River. Nature and history cruises were popular this year, says Extension Educator 
Steve Stewart, while special cruises highlighted Great Lakes science, art, and fi sheries. 
This was the third year for Summer Discovery Cruises. 

See: www.discoverycruises.org

Naturalist Julie Champion of Metro Beach Metropark reviews a map of Lake St. Clair with 
discovery cruise participants.
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Put it to a vote, and policy makers would 
probably agree: making environmental 
decisions isn’t easy. Pertinent scientifi c 
information can be scarce or confl icting, 
and timeframes short. 

Michigan Sea Grant will embrace this 

challenge in its next call for research 

proposals in early 2006. Sea Grant will be 

looking for those projects that address 

specifi c management or policy questions by 

synthesizing existing scientifi c information 

and analyzing options. The process is 

known as integrated assessment (IA).

“IA is a process that brings together natural 

and social science information through 

both quantitative analysis and public 

participation,” says Michigan Sea Grant 

Director Don Scavia. He notes that this 

combination ensures a balanced view of 

environmental and economic perspectives. 

It also recognizes that complex 

environmental issues are also social issues. 

“Environmental policy is more about 

managing human behavior than about 

managing the environment,” says Scavia. 

“As such, it’s important to understand and 

quantify the social and economic costs and 

benefi ts of human intervention in natural 

systems. IA includes an analysis of these 

costs and benefi ts.” 

Assessing the Great Lakes
The IA process is suitable to address a 

variety of Great Lakes issues. The process 

incorporates traditional scientifi c method 

and can be adapted to be large or small 

in scope.

An essential part of an integrated 

assessment is an unbiased analysis of 

management options, an aspect that 

distinguishes IA from more traditional 

reviews and syntheses. This analysis is 

critical, says agricultural economist 

Sandra Batie of Michigan State University.

“This analysis is critical because informed 

decision making about the Great Lakes’ 

resources requires knowledge about viable 

and effective management alternatives,” 

says Batie. “Analysis can be thought of 

as a substitute for learning by experience 

which can take too long, cost too much, be 

incomplete, and on occasion, can lead to 

unintended and unfortunate outcomes.”

Effective IAs also provide technical 

guidance for implementing each option.

Talking Points
Throughout the IA process, participating 
parties have regular opportunities to 
provide input. This structured dialog is 
important in several stages—fi rst, to 
work with policy makers to identify the 
problem or question to be investigated, 
and then to help shape the boundaries 
of what is possible from policy, political, 
or economic perspectives. 

Dialog also serves to inform stakeholders 
of progress and to obtain public comment 
on preliminary results of the assessment. 
This communication is a critical step 
in the process, says Chris Goddard, 
Executive Secretary of the Great Lakes 
Fishery Commission. 

“Ongoing dialog with stakeholders is 
especially important in addressing 
fi sheries management issues,” says 
Goddard. “Citizens need to be involved 
in the process to strengthen their 
involvement in policy development and 
to ensure more effective outcomes.”

through Integrated Assessment
DECISION-MAKING

IMPROVING Environmental
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A one-day workshop on integrated assessment will be held Wednesday, October 12 
in Ann Arbor. The workshop is designed to provide interested researchers with the 
background necessary to develop proposals for Michigan Sea Grant’s upcoming call 
for proposals. 

In addition, by documenting uncertainties 
and constraints, IA puts issues into context 
for policymakers and identifi es future 
research needs. 

A peer review process is a unique aspect 
of IA that ensures scientifi c credibility, 
particularly for those aspects of the 
assessment that require interpretation.

One of the challenges, says Scavia, 
will be getting policy makers to frame 
key questions in collaboration with 
researchers. But, he adds, complex 
problems require this step: 

“IA is a terrifi c process for bringing all 
of the appropriate natural and social 
science information together to outline 
and analyze options.  By providing 
solid, unbiased analysis and not making 
specifi c recommendations, the IA process 
provides appropriate support but stops 
short of advocacy.” 

Contact: Don Scavia, scavia@umich.edu, 
(734) 615-4084

Scientists, policy makers and 

stakeholders recently used the 

integrated assessment process to 

investigate the Gulf of Mexico dead 

zone, a hypoxic region about the 

size of Connecticut. The IA brought 

together dozens of scientists, 

engineers, and economists to 

review and assess information from 

hundreds of scientifi c studies over the 

past decade.

The purpose of the research was to 

assess the causes, consequences, 

and correctives of hypoxia (oxygen-

depletion) in the northern Gulf 

Who should attend:

■  University-based researchers with 
an interest in natural resource 
issues related to Great Lakes and 
coastal resources.    

■  State and federal agency personnel 
with an interest in managing Great 
Lakes and coastal resources.

of Mexico. The process integrated 

information on the Gulf of Mexico 

ecosystem and its watershed with 

economic and policy analysis related 

to options for reducing the size of the 

dead zone.  

The IA and its supporting documents 

can be found at: www.nos.noaa.gov/

Products/pubs_hypox.html  

The IA provided options for a Federal-

State-Tribal Action Plan that was 

prepared for the Congress and the 

President in 2001. See: www.epa.gov/ 

msbasin/planintro.htm.

INTEGRATED ASSESSMENT WORKSHOP

■  Policy practitioners with an interest 
and expertise in natural resource 
issues related to Great Lakes and 
coastal resources.

For details and registration information, 
see: www.miseagrant.umich.edu/ia

Gulf of Mexico Integrated Assessment

Contact: Jennifer Read, (734) 936-3622, jenread@umich.edu
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Building a model wetland and identifying 
Great Lakes fi sh are just two of the engaging 
hands-on activities for 4th-8th grade 
students in a new series of online curriculum 
lessons developed by Michigan Sea Grant.

Project FLOW, Fisheries Learning on the Web, 

is a collection of 15 downloadable lessons 

covering the aquatic food web and invasive 

species, water quantity and quality, and Great 

Lakes fi sheries and careers. 

“These lessons are particularly useful for 

Michigan educators,” says Michigan Sea Grant 

Education co-Leader Elizabeth LaPorte. “Each 

lesson was developed to support Michigan’s 

educational curriculum framework and 

benchmarks, as well as national educational 

standards and benchmarks for science and 

social studies.” 

LaPorte emphasizes that teachers can use the 

lessons to help improve Michigan Educational 

Assessment Program (MEAP) scores. MEAP 

scores in science, social studies, mathematics 

and writing declined in 2005 compared to 

scores from the previous year’s graduating 

class, according to July data from the Michigan 

Department of Education.

Bring Great Lakes Education
Online Lessons

into the
Classroom
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Hands-On Learning
Each Project FLOW lesson features a hands-

on activity designed for large or small 

groups. Many of the activities are based on 

fi eld-tested content used in Michigan Sea 

Grant’s Great Lakes Education Program. 

Unit 1 introduces the concepts of aquatic 

food chains and food webs and the impact 

of invasive species. Lessons in unit 2 

offer the opportunity to construct model 

wetlands and watersheds and experience 

the scarcity of the Earth’s accessible supply 

of fresh water. Unit 3 lessons provide 

engaging ways for students to learn about 

Great Lakes fi sh and explore career options.

Lesson components include learning 

objectives, educational standards and 

benchmarks, content summary and 

background, a materials list and related 

downloadable fi les, and step-by-step 

procedures for each activity. An assessment 

chart lists suggested point values for 

each objective. 

“Project FLOW expands the reach of the 

Great Lakes Education Program to educators 

and students throughout Michigan and 

beyond,” says Michigan Sea Grant Education 
co-Leader Steve Stewart. “With Internet 
access, teachers can download and print 
everything they need—including step-by-
step instructions, game boards, fi sh cards, 
and a lot of other supplemental materials.”

In a formal evaluation, Project FLOW 
received high marks from a group of 
Michigan teachers and educational 
consultants from NOAA and Sea Grant 
who critiqued the lessons and provided 
valuable feedback.

The Project FLOW development team 
included project manager Elizabeth 
LaPorte, University of Michigan educational 
specialist Anna Switzer, editor Joyce 
Daniels, and graphic designer Todd Marsee. 

To access Project FLOW, see: 
www.miseagrant.umich.edu/fl ow

Funding for Project FLOW was provided 
by the Great Lakes Fishery Trust. 
See: www.glft.org

Contact: Elizabeth LaPorte: 
elzblap@umich.edu, (734) 647-0767.

Make the Connection

Who’s Eating Whom?

Great Lakes Most 
Unwanted

Beat the Barriers 

Ruffe Musical Chairs

Exploring Watersheds

Wetland in a Pan

Water Quantity

What Makes Water 
Healthy?

Hydropoly: A Decision-
Making Game

Fish of the Great Lakes

Fins, Tails and Scales: 
Identifying Great 
Lakes Fish

Preserving Biodiversity

Fish Habitat

Great Lakes, Great Careers
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Great Lakes Most Unwanted 
Specially designed for young audiences, 
this new classroom poster series 
complements Project FLOW, lessons 3-5. 
Classroom activities demonstrate some of 
the long-term impacts of aquatic invasive 
species including competition with native 
species for food and habitat.

Each poster presents key facts about seven 
unwanted plants and animals—Eurasian 
watermilfoil, purple loosestrife, round goby, 
Eurasian ruffe, zebra mussel, sea lamprey, 
and spiny and fi sh-hook water fl eas. Colorful 
illustrations, photos and graphics help 
students understand why invasive species 
are a problem and what can be done. 

Contact: Anuja Mudali, (734) 764-1118, 
msgpubs@umich.edu

NEW POSTER SERIES
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The Life of the Lakes: A Guide 
to the Great Lakes Fishery 

Science, history and management of 
Great Lakes fi sheries come together 
in this comprehensive booklet 
chronicling social, technological and 
environmental changes over time. 

Complements Project FLOW unit 3.
Lessons introduce students to 
distinguishing characteristics of 
Great Lakes fi sh, biodiversity, and the 
importance of healthy fi sh habitat. 

MICHU-05-802

Please recycle. Printed on 100% post consumer recycled paper, using vegetable based inks.

To order these products, please visit Michigan Sea Grant’s online bookstore:
www.miseagrant.umich.edu

BACK TO SCHOOL

Great Lakes Ecosystem 

This full-color poster explains the 
role of producers, consumers, and 
decomposers. Graphics depict Great 
Lakes fi sh, lake zones, the role of 
sunlight, and water temperature. 

Complements Project FLOW, unit 1.
Lessons introduce the concepts of 
aquatic food chains and food webs. 
Activities demonstrate that all living 
organisms in an ecosystem are 
connected and that this structure is 
sensitive to change. 

Great Lakes Maps and Facts

These six brochures are fi lled with 
notable facts on each of the Great 
Lakes basins including Superior, Huron, 
Michigan, Erie and Ontario. Each 
brochure folds out into a two-color 
basin illustration.

Complements Project FLOW unit 2.
Lessons cover watersheds, wetlands, and 
water quantity. In lesson 10, students 
have an opportunity to make decisions 
affecting water quality, land use, and 
the environment. 

For more information on Project FLOW, see page 6. Visit: www.miseagrant.umich.edu/fl ow 




