


The “Black Lagoon” – Detroit River 

PCBs in sediments



A Legacy of Problems

43 → US & Canada



$3.8 billion from FY 2010 to FY 2021

Curing the ills of the past

> 8000,  9 AOC’s delisted



$3+T economy – 3rd largest



34 cumulative 
stressors

+ an expanded set of 
challenges:

• Habitat alterations
• Coastal Development
• Fisheries management
• Invasive species
• NPS runoff
• Emerging contaminants
• Climate change



•~ 50 years later 



The Green Bay 
Dead Zone



Invasive species

~ 180 spp
alewife

Round goby

> 180

Dreissenid mussels 

Spiny water flea

Sea lamprey

Asian carp



500 million pounds of quagga mussels
= 4 x weight of all prey fish species

Lake Superior is now the 3rd clearest in the Great Lakes

a re-engineered ecosystem ~ 10 yr

87% decline in phytoplankton biomass
70% decline in phytoplankton primary production



Line 5

https://projects.jsonline.com/news/2017/1/15/intro/oil-and-water.html

https://projects.jsonline.com/news/2017/1/15/intro/oil-and-water.html


Eric Anderson & David Schwab
J. Great Lakes Res (2013)

Simulated spill trajectories – St. Mackinac – up to  20 days post spill

Curtesy of David Schwab



pharmaceuticals, nanomaterials, pesticides, PFAS,  personal care products,  microplastics, etc

~  2050

Emerging contaminants

> 20 M pounds per year, ~1/2 to Lake Michigan



Metformin (yellow)

Iodine – 131
Short lived,  Radioactive 

~ 8 day half life

e.g.  presence ⇒ input/persistence

• 7th most prescribed drug in US
• Highest input of any drug to environment

pharmaceuticals



Climate change  
lake effect snow



16

warmer

D. Lorenz UW-Madison

wetter

+ 4-9 F. hotter
by 2090

→ 50-100% increased freq intense events

+ 10-20% ppt 
increase

2024

% Ice Cover



Demographics will change

• Climate
• Freshwater
• Quality of life
• Jobs

• All dependent upon a 
healthy GL ecosystem

https://www.nytimes.com/2019/04/15/climat
e/climate-migration-duluth.html



Great Lakes Decadal Science Strategy
Patterned after ocean plans, linked to regional plans
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→  JOIN THE DISCUSSION ←
An International Decade of Great Lakes Exploration and 

Research
IAGLR/IJC-SAB Townhall meeting

June 20, 2018 16:00-17:20 Bladen Wing, Room BV264

Congressional briefing Jan 2022 

2023-25

2018-2022

https://pubs.usgs.gov/of/2021/1096/ofr20211096.pdf



Science Strategy Investment Priorities ~ $100M/y

20More than a century of cooperation protecting our shared waters IJC.ORG @IJCsharedwaters

1) Basic process research

More than a century of cooperation protecting our shared waters IJC.ORG @IJCsharedwaters



NO3 : PO4 ~ 8,700

❖ Separating biological variability and noise 
from long term trends like climate

Michigan-Huron lake levels last 100 yr

more details !

1920 1960 2000 today

1990 today2000

2) Monitoring and long time series measurements



?



seagull.glos.org

LoRaWAN



Models are complex

3) Enhanced models and forecasting systems



Surface currents

Great Lakes Operational 
Forecasting System

https://www.glerl.noaa.gov/pubs/brochures/LakeEffectSnow_Dec2016.gif

https://www.glerl.noaa.gov/res/glcfs/ncast.php?lake=mih

https://nccospublicstor.blob.core.windows.net/hab-data/bulletins/lake-
erie/2024/projection_2024_01.pdf

Lake effect 
snow



More than a century of cooperation protecting our shared waters IJC.ORG @IJCsharedwaters

4) Workforce development

More than a century of cooperation protecting our shared waters IJC.ORG @IJCsharedwaters

Top concern in scientific community



These are not lakes

∂u/∂t − f0v = −g ∂η/∂x

5) Science infrastructure and Centers of Excellence

10,500 miles of coastline





23 University operated 
RVs

GL Assoc Science Ships (GLASS)

https://canamglass.org/

Gibralter III

• Academic research fleet is small and aging
• No ice-capable vessels 
• No year-round operations
• No dynamically positioned 



Winter science = major gap



5) Science infrastructure and Centers of Excellence

• Ecosystem Model development, archiving, and operational management
• Indigenous and community knowledge, advancement and engagement
• Economic and socio-economic data collection and analysis
• Numerical modeling, forecasting, AI, and machine learning
• Advanced Analytical services – ‘Omics, PFAS, plastics, emerging contaminants 
• Operational cooperatives - ships, AUV’s, ROVs 
• Research coordination networks
• Communications, outreach, public engagement
• Specialized Training centers 
• Early warning systems and horizon scanning frameworks
•

TBD - Activities that require ongoing, long term commitments 
beyond that of the typical 3-5 y research project



6) Inclusion of broad socioeconomic and cultural perspectives

>200 Indigenous communities

https://icaruscomplexmagazine.com/



Conceptualize 
project: 2019

• IAGLR town hall 
meeting: “A 
Great Lakes 
Decade of 
International 
Exploration and 
Research”

• IJC approves 
Science Advisory 
Board project

Develop Strategy 
elements: 2020

• Estimate 
existing 
investments in 
Great Lakes 
research and 
monitoring

• Two rounds of 
online surveys

Draft and refine 
Strategy: 2021

• Two virtual 
workshops: 
topical focus 
and 
lake/connecting 
waters focus

• First draft of 
Science Strategy

• Workshop with 
agency science 
managers to 
review draft 
Strategy

Final Strategy 
report: 2022

• Joint Aquatic 
Sciences 
Meeting full-day 
session

• Transmit 
summary report 
to governments

• Summary report 
posted on 
ijc.org

Develop Science 
Plan: 2023-2025

• Initiate 
development of 
a detailed 
Science Plan

• Assemble a 
project 
Collaborative

• Plan and 
implement six 
workshops

Next stepFrom Strategy to Plan

33More than a century of cooperation protecting our shared waters IJC.ORG @IJCsharedwaters



GL decadal science plan –
Designed to avoid restoration in the first place 



If we don’t study the mistakes of the future,

we are doomed to repeat them for the first time

Andrew Janssen, age 17, circa 2017

GL decadal science plan –
Designed to avoid restoration in the first place 



I N F O R M  P O L I C Y 

Brico Senior Policy Fellow in Environmental Journalism 
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