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U.S. Great Lakes Coastline Comparison

 Miles of

Lake Coastline

Lake Superior 1250

Lake Michigan 1640

Lake Huron 840

Lake Erie 470

Lake Ontario 330

TOTAL 4530

Source: The Coastline of the United States. U.S. Dept.

of Commerce, NOAA, NOAA/PA 71046 (Rev. 1975).

*All numbers rounded to the nearest 10 miles.
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Name Country Surface area Volume
(km2) (mi2) (km3) (mi3)

Michigan–Huron U.S. and Canada 117,702 45,445 8,458 2,029
Superior U.S. and Canada 82,414 31,820 12,100 2,900
Victoria Multiple 69,485 26,828 2,750 660
Tanganyika Multiple 32,893 12,700 18,900 4,500
Baikal Russia 31,500 12,200 23,600 5,700
Great Bear Lake Canada 31,080 12,000 2,236 536
Malawi Multiple 30,044 11,600 8,400 2,000
Great Slave Lake Canada 28,930 11,170 2,090 500
Erie U.S. and Canada 25,719 9,930 489 117
Winnipeg Canada 23,553 9,094 283 68
Ontario U.S. and Canada 19,477 7,520 1,639 393

Table: Water volume and surface area of the earth’s highest surface area unfrozen fresh water bodies.
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Table: Water volume and surface area of the earth’s highest surface area unfrozen fresh water bodies.
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Introduction: Great Lakes take home messages

Earth’s largest (by surface area) unfrozen freshwater system

Significant human population, ecosystem, and economy

Collectively managed and utilized by two nations

NOAA plays critical role in collaborative monitoring and modeling
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Water level monitoring infrastructure
Water level drivers
Water level data

Source: Great Lakes information network (GLIN)
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Water levels: drivers and dynamics (long-term)
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Water levels: data (long-term)
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Water level monitoring infrastructure
Water level drivers
Water level data

Water levels: take home messages

1 Below average levels on Lakes Superior, Michigan, and Huron

2 Average water levels on Lakes Erie and Ontario

3 Lakes Michigan-Huron recently hit all-time and monthly lows

4 NOAA (and partners): water level and water budget monitoring

5 Multi-agency and international frameworks:

IJC, CCGLBHHD, IWRSS, NACSP, GLWQA (among others)
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Great Lakes economy and ecosystems: commerce overview

50% of U.S. steel-making capacity

70% of U.S. auto manufacturing

55% of all manufacturing

Shipping is an integral component. . .

Source: Great Lakes Maritime Task Force 2013
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Great Lakes shipping integral to U.S. and Canadian economies.

It creates:

227,000 jobs

$33.5 billion in business revenue

$14.1 billion in annual personal income

$6.4 billion in local purchases

$4.6 billion in tax revenue

$3.6 billion in transportation rate savings

Source: Great Lakes Maritime Task Force 2013
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U.S.-flag trade = 115 million tons:
Mostly U.S. to U.S. within the upper four Lakes
Cargo typically includes iron ore, coal, and limestone

Canadian-flag trade = 65 million tons:
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52% of total is to or from U.S.
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Source: Great Lakes Maritime Task Force 2013
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- Levels below Chart Datum could limit use of Sault St. Marie for deep draft vessels
- Maximum project depths are 28 feet
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Great Lakes economy and ecosystems: shipping

Present conditions: locks at St. Marys Falls canal (levels below chart datum)

Source: NOAA NOS COOPs physical oceanographic real-time system (http://tidesandcurrents.noaa.gov)
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Great Lakes economy and ecosystems: nearshore habitat

Source: USGS Circular 1311 Lake –Level Variability and Water Availability in the Great Lakes
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Great Lakes economy and ecosystems: property and recreation

Source: IJC adaptive management task team



Introduction
Water levels

Impacts
Modeling and forecasting

Outline

1 Introduction

2 Great Lakes water levels

3 Impacts on economy and ecosystems

4 Regional collaborative modeling and forecasting



Introduction
Water levels

Impacts
Modeling and forecasting

Water Level models (seasonal)



http://www.lre.usace.army.mil/Missions/GreatLakesInformation/GreatLakesWaterLevels/
WaterLevelForecast/MonthlyBulletinofGreatLakesWaterLevels.aspx
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Water level models (multi-decadal forecasts)

From: Hayhoe, et al., (2010)
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Models and forecasting: take home messages

Continuous model skill assessment and improvements

Maintain and expand monitoring infrastructure

Multiple models, multiple model inputs - range of results
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Conclusions

Current low water levels: economic and ecosystem impacts

Lots of variability (and uncertainty) in long-term forecasts

More at “glerl.noaa.gov” and “tidesandcurrents.noaa.gov”
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Great Lakes economy and ecosystems: shipping

Source: Great Lakes Maritime Task Force 2013
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Water levels: data (long-term)
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Lake Michigan and Huron

Lake Erie
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Lake Ontario
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Gauge at The Battery, New York
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Huron: 
Spectacle Reef 

Superior: Stannard Rock 
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Air temperature and 
humidity 

Rain: total & rate 

Wind speed & direction 

Latent, sensible, momentum 
fluxes; atm pressure, [H2O] 

Water surface temperature 

Incident short- & long-wave radiation 

Radio communication 

32.4 m (Superior) 28.3 m (Huron)   

0.5-hr means June 2008 (Superior)  
Sept 2009 (Huron) - present   

Measurements at Stannard Rock 
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June 7, 2012 

Land Warmer than 
Lakes: 
• Clear-skies over lakes 
(subsidence H 
pressure) 
• cumulous clouds 
over land (convective 
surface L) 
•Lake-breeze fronts 
(NW Superior Shore) 
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December  13, 2010 

Lakes (ice-free) 
Warmer 
than Land: 
• Cloudy over lakes 
(cloud streets) 
• Downwind Lake-
effect snow 
• Massive quantity of 
heat and moisture 
removed from lakes 
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Huron: 767 mm 
Superior : 646 mm 
 
Huron 19% > Superior 

Huron: 787 mm 
Superior : 660 mm 
 
Huron 19% > Superior 

Huron starts 4-6 
weeks earlier 

2009-10 

2010-11 

Seasonal Evaporative Water Loss 
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