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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 economy and ecosystems: shipping

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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Great Lakes economy and ecosystems: shipping

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:
Trade between Duluth/Superior and Sept Iles
Inbound ore from Gulf of St. Lawrence, grain backhaul
82% of “Cross-lake” (U.S.-Canada) trade
52% of total is to or from U.S.

Oceangoing or “salty” trade - 17 million tons:
Import specialty and finished steel products
Export grain
Canadian-owned; flagged foreign with international crews

Source: Great Lakes Maritime Task Force 2013
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Great Lakes economy and ecosystems: shipping

Every inch counts:

56 “Lakers” are enrolled in Lake Carriers Association (LCA)

Fleet forfeits 8,000 tons/trip per inch of draft “lost”

Source: Great Lakes Maritime Task Force 2013
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Great Lakes economy and ecosystems: shipping

FY13 Dredging RequirementsFY13 Dredging Requirements
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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

Recent 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
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Great Lakes economy and ecosystems: property and recreation

Source: IJC adaptive management task team
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Water level dynamics: short-term
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Introduction
Water levels

Modeling and forecasting
Conclusions and future research

Water level models (short-term)

Schwab and Bedford (1999), Coastal Ocean Prediction

Anderson, Schwab, and Lang (2010), Journal of Hydraulic Engineering.
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Water level projections: decadal

From:

Hayhoe, VanDorn, Croley II, Schlegal, and Wuebbles (2010), JGLR

See also:

Lofgren, Hunter, and Wilbarger (2011), JGLR

Lofgren and Gronewold (2013), BAMS

Gronewold, Clites, Smith, Hunter (2013), EMS
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Great Lakes economy and ecosystems: shipping

Source: Great Lakes Maritime Task Force 2013
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Additional references:

Holman, Gronewold, Notaro, and Zarrin (2012), Geophysical Research Letters.

Gronewold, Stow, Crooks, and Hunter (2012), Int’l Journal of Climatology.

Spence, Blanken, Hedstrom, Fortin, and Wilson (2011), Journal of Great Lakes Research.

Fry, Hunter, Phanikumar, Fortin, and Gronewold, (2013), Water Resources Research.

Kult, Fry, Gronewold, and Choi, (In revision with Journal of Hydrology).

Gronewold and Fortin (2012), Bulletin of the American Meteorological Society.
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