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Gronewold et al. 2013

Lengths depend on scale, but here 
∑ marine lower US = 5100
∑ GL = 4530

10% of US 
and Canada 
population

LGL contain ~20% of Earth’s liquid 
surficial fresh water - largest 
freshwater system on Earth

The Fresh Coast $6 trillion GDP*
51 million jobs at 
$1.3 trillion employment

*3rd largest in world, after 
US and China



The Great Lakes are a scientific test bed, with wide ranges in conditions in a 
single connected and bounded system. Key areas of strength relevant to urban 

seas and coastal priorities include 

Strongly developed land 
to water perspectives

Highly developed 
restoration practices

Sterner, Annual Review of Earth 
and Planetary Sciences 49, 
no. 1. 



Invasive species

Inspired Planet Productions
European Space Agency

Zhong, Yafang, Michael Notaro, and Stephen J. Vavrus. 
“Spatially Variable Warming of the Laurentian Great 
Lakes: An Interaction of Bathymetry and Climate.” 
Climate Dynamics 52, no. 9 (May 1, 2019): 5833–48.

July-Sept 
mean LSWT 
1982-2012

Algal blooms Climate Warming

LGL further offer systems with rapid time scales of change



Great Lakes science requires 
oceanographic tools



Current GL Science Shortcomings
Need for time series studies
Aging, outdated ships
Ice-capabilities
Workforce (development → employment)
Academic scientist participation



NSF OCE awards search
Orig award date 
1/1/2018-12/31/2023

$ to date

“Great Lakes” “Lake Superior” 
“Lake Huron” “Lake Michigan” 
“Lake Erie” “Lake Ontario”

$14 million, 
30 projects, 

incl. ship time 
(0.67% of 

OCE total)

Primarily Mission-driven, 
federal employees

Fundamental, mainly University-
based



Great Lakes science planning - we are in a new era

Examples:

Freshwater Science 38, no. 4 (December 1, 2019): 675–91.



International Joint Commission

The IJC “resolves disputes between the United States 
of America and Canada under the 1909 Boundary 
Waters Treaty and pursues the common good of both 
countries as an independent and objective advisor to 
the two governments. Six commissioners appointed 
by the highest levels of government. 

The Great Lakes Science Advisory Board 
provides advice on research to the IJC. 



Science Strategy calls dor: 
Basic Process Research
Monitoring and Time Series
Models and Forecasts
Human Capital
Inclusion

Next step:

Develop a Generational Science 
Plan, based on a collaborative and 
with timeline of 1.5 y

IJC Science Planning



But the Great 
Lakes are 
invisible in 
some key 
places

How open is the 
door to 
funding?



My recommendations to NASEM Committee

● Familiarize yourself with existing GL science 
planning documents - Reach out to IJC and 
coordinate

● Incorporate that existing science planning about 
the GL into your report and refer to it - where are 
recommendations the same? different?

● Help to increase the visibility of the Great Lakes 
within the oceanographic community
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