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Seasonal overturn and stratification changes drive
deep-water warming in one of Earth’'s largest lakes
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doi: 10.3389/frwa.2022.805143
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Changes in Large Lake Water Level
Dynamics in Response to Climate
Change

Alexander VanDeWeghe', Victor Lin?, Jennani Jayaram?® and Andrew D. Gronewold "**

" Department of Civil and Environmental Engineering, College of Engineering, University of Michigan, Ann Arbor, MI,
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Record-setting algal bloom in Lake Erie caused by
agricultural and meteorological trends consistent with

expected future conditions
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Canadian Foreign Policy Journal

ISSN: 1192-6422 (Print) 2157-0817 (Online) Journal homepage: https://www.tandfonline.com/loi/rcfp20

Subnational diplomacy in the Great Lakes region:
toward explaining variation between water quality
and quantity regimes

Carolyn M. Johns & Adam Thorn
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Figure 1. Levels of US-Canadian subnational engagement in foreign policy.
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Name
Dr. Rebecca Turpin
Dr. Edda Mutter
Dr. Aaron T. Wolf
Dr. Gary Tabor
Mr. Rob Sisson
Dr. Roger Pulwarty
Peter Johnson, esq
Ms. Erika Jensen
Ms. Heather Stirratt
Mr. Mike Goffin
Dr. Henry Lickers
Dr. Jeff Ridal
Paul Muldoon, esq
Dr. Asim Zia
Mr. Cliff McCreedy

Organization
Climate Change Secretariet, Government of Yukon
Yukon River Inter-Tribal Watershed Council
Program in Water Conflict Mgmt. and Transformation, OSU
Center for Large Landscape Conservation
IJC and ConservAmerica
NOAA Physical Sciences Laboratory
Conference of GLSL Governors and Premiers
Great Lakes Commission
IJC, Director of IJC Great Lakes Regional Office
Environment and Climate Change Canada (ECCC)
1JC and Mohawk Council
The River Institute
University of Toronto - School of the Environment

Transboundary Water In-Cooperation Network and U. Vermont

National Park Service and US Biosphere Network

Names listed geographically from northwestern to eastern North America
OSU - Oregon State University; 1IC - International Joint Commission; GLSL - Great Lakes and St. Lawrence

Title
Director
Science Director
Co-Director
Founder and Executive Director
Commisioner and former Direector
Senior Scientist
Deputy Director
Executive Director
Director
Regional Director General
Commissioner and Director
Exec. Dir. and Chief Research Scientist
Adjunct Professor
Panelist at COP26 and Profssor
Science and Stewardship Coordinator

Geographic Base
Whitehorse, Yukon
Anchorage, Alaska
Corvalis, Oregon
Bozeman, Montana
Wyoming
Boulder, Colorado
Chicago, lllinois
Ann Arbor, Michigan
Windsor, Ontario
Toronto, Ontario
Akwesasne, Ontario
Toronto, Ontario
Toronto, Ontario
Burlington, Vermont
Arlington, Virginia
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Mono Lake Elevation (feet above sea level)
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LADWP Diversions begin, 1941
lake level: 6417’ .« .

Estimated Mono Lake level without LADWP diversions

March 1, 2022 lake level: 6379.9’
12.1’ short of mandated level

State Water Board-mandated
healthy lake level: 6392’

1994 State Water Board
mandates lake rise to
healthy level

Lowest lake level: 6372’
45 vertical feet and half
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of lake volume lost —————» <«——— Extremely low lake levels imperil California
Gull nesting colony
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TREATY SERIES 994

UTILIZATION OF WATERS
OF THE COLORADO AND TIJUANA RIVERS
AND OF THE RIO GRANDE

<+

TREATY
BETWEEN THE UNITED STATES OF AMERICA
AND MEXICO

Signed at Washington February 3, 1944,

AND
PROTOCOL

Signed at Washington November 14, 1944

Ratifieation advised by the Senate of the United States of America
April 18, 1945, suhject to eertain uaderstandinge.

Ratified by the President of the United States of Ameriea November
1, 1945, subject to said understandings.

Ratified by Mexico October 16, 1945,
Ratifieations exchanged at Washington November 8, 1945.

Proclaimed by the Presideat of the United States of America
November 27, 1945, enhjeet to said understandings.

Effective November 8, 1945,

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON : 1946




2,000,000
1,800,000 -
1,600,000 -]

1,400,000 -

(Acre-Feet)

Accumulated Volume

400,000 -

200,000

International Boundary & Water Commission - United States Section

Rio Grande River Basin

Estimated Volumes Allotted to the United States by Mexico from Six Named Mexican Tributaries
and Other Accepted Sources under the 1944 Water Treaty

1,200,000 -
1,000,000 -
800,000 -

600,000 -

Current Cycle: ‘October 25, 2020 thgu January 14, 2023

== 350 kaf AnnuaTAverage Target Delivery
——=10/03/1997 - 09/30/2002
=—10/01/2007 - 10/08/2008

10/29/2008 - 02/28/2009
=—07/13/2010 - 10/24/2010
——=10/25/2015 - 10/24/2020

===10/03/1992 - 10/02/1997
==—10/01/2002 - 09/30/2007
10/09/2008 - 10/28/2008
==03/01/2009 - 07/12/2010
10/25/2010 - 10/25/2015

e 10/25/2020 - 01/14/2023

________ & ____ | 2,000

Cycle Year

Accumulated Volume (MCM)

Data Provisional after September 30, 2022







Global Center for Understanding Climate Change Impacts
on Transboundary Waters

Andrew Gronewold, Ph.D., P.E.
drewgron@umich.edu

University of Michigan
School for Environment and Sustainability
Department of Civil and Environmental Engineering
Department of Earth and Environmental Sciences

Presented to GLSLCC Science Team
January 2024

14/14





