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 Si la Commission est également partagée ou autrement empêchée de prononcer un jugement 

sur une question ou une affaire qui lui aura été soumise, il sera du devoir des commissaires de faire 

un rapport conjoint aux deux gouvernements, ou un rapport séparé à leur gouvernement respectif, 

indiquant les conclusions différentes auxquelles elle est arrivée concernant la question ou l’affaire en 

litige, et les Hautes parties contractantes feront en conséquence décider la question ou l’affaire par 

un arbitre choisi conformément à la procédure indiquée dans les paragraphes quatre, cinq et six de 

l’article XLV de la convention de La Haye pour le règlement pacifique des différends internationaux 

en date du 18 octobre 1907. Cet arbitre sera autorisé à rendre une décision finale sur les questions ou 

affaires en litige au sujet desquelles la Commission n’aura pu s’entendre.Article XI

 Un original en duplicata de toutes les décisions et des rapports conjoints de la commission doit 

être transmis et conservé chez le Secrétaire d’État des États-Unis, et chez le Gouverneur général du 

Canada. Et à eux doivent être adressées toutes les communications de la Commission.

Article XII

 La Commission mixte internationale doit se réunir et s’organiser à Washington, promptement après 

la nomination de ses membres, et une fois organisée, elle peut fixer les époques et les lieux auxquels, 

suivant les besoins, elle tiendra ses assemblées qui toutes sont subordonnées à une convocation ou 

à des instructions spéciales de la part des deux gouvernements. Chacun des commissaires doit, à la 

première réunion conjointe de la Commission qui suit sa nomination, et avant de se livrer aux travaux 

de la Commission, faire et souscrire une déclaration solennelle par écrit par laquelle il s’engage à 

remplir fidèlement et impartialement les devoirs qui lui sont imposés par le présent traité et ladite 

déclaration sera inscrite dans les procès-verbaux des séances de la Commission.

 Les sections américaine et canadienne de la Commission peuvent chacune désigner un secrétaire et 

ceux-ci agissent en qualité de sécrétaires conjoints de la Commission, pendant ses séances communes; 

la Commission peut en tout temps, lorsqu’elle le juge à propos, prendre à son service des ingénieurs 

et des aides aux écritures. Les traitements et les dépenses personnelles de la Commission et des 

secrétaires sont payés par leur gouvernement respectif, et tous les frais raisonnables et nécessaires faits 

conjointement par la Commission sont acquittés par moitiés égales par les Hautes parties contractantes.

 La Commission a le pouvoir de faire prêter serment aux témoins, et de recevoir quand elle le juge 

nécessaire des dépositions sous serment dans toute procédure ou toute enquête ou toute affaire qui, 

en vertu du présent traité, sont placées sous sa juridiction. Il est donné à toutes les parties qui y sont 

intéressées, la faculté de se faire entendre, et les Hautes parties contractantes conviennent d’adopter 

telles mesures législatives qui peuvent être à propos ou nécessaires soit pour conférer à la Commission 

de chaque côté de la frontière les pouvoirs ci-dessus énumérés, soit pour assurer le lancement des 

assignations, et forcer les témoins à comparaître devant la Commission. La Commission peut adopter 

telles règles de procédure qui sont justes et équitables, elle peut personnellement ou par l’intermédiaire 

d’agents ou d’employés faire subir les interrogatoires ou’elle peut juger à propos.

TRAITÉ RELATIF AUX 
EAUX LIMITROPHES

 Le présent traité est ratifié par Sa Majesté britannique et 

par le président des États-Unis d'Amérique, de l'avis et du 

consentement du Sénat de ces deux pays. Les ratifications seront 

échangées à Washington dans le plus bref délai possible, et le traité 

entrera en vigueur à partir de la date de l'échange des ratifications. 

Il est valable pour cinq ans à compter de la date de l'échange des 

ratifications, et jusqu'à la terminaison de sa durée qui devra être 

signifiée par un avis écrit émanant de l'une ou l'autre des Hautes

 A majority of the said Commission shall have power to render a decision or finding upon any of 

the questions or matters so referred. If the said Commission is equally divided or otherwise unable 

to render a decision or finding as to any questions or matters so referred, it shall be the duty of the 

Commissioners to make a joint report to both Governments, or separate reports to their respective 

Governments, showing the different conclusions arrived at with regard to the matters or questions 

referred, which questions or matters shall thereupon be referred for decision by the High Contracting 

Parties to an umpire chosen in accordance with the procedure prescribed in the fourth, fifth and sixth 

paragraphs of Article XLV of the Hague Convention for the pacific settlement of international disputes, 

dated October 18, 1907. Such umpire shall have power to render a final decision with respect to those 

matters and questions so referred on which the Commission fail to agree.

Article XI

 A duplicate original of all decisions rendered and joint reports made by the Commission shall be 

transmitted to and filed with the Secretary of State of the United States and the Governor General of 

the Dominion of Canada, and to them shall be addressed all communications of the Commission.

Article XII

 The International Joint Commission shall meet and organize at Washington promptly after the 

members thereof are appointed, and when organized the Commission may fix such times and places for 

its meetings as may be necessary, subject at all times to special call or direction by the two Governments. 

Each Commissioner upon the first joint meeting of the Commission after his appointment, shall, 

before proceeding with the work of the Commission, make and subscribe a solemn declaration in 

writing that he will faithfully and impartially perform the duties imposed upon him under this treaty, 

and such declaration shall be entered on the records of the proceedings of the Commission.

 The United States and Canadian sections of the Commission may each appoint a secretary, and 

these shall act as joint secretaries of the Commission at its joint sessions, and the Commission may 

employ engineers and clerical assistants from time to time as it may deem advisable. The salaries 

and personal expenses of the Commission and of the secretaries shall be paid by their respective 

Governments, and all reasonable and necessary joint expenses of the Commission, incurred by it, 

shall be paid in equal moieties by the High Contracting Parties.

 The Commission shall have power to administer oaths to witnesses, and to take evidence on oath 

whenever deemed necessary in any proceeding, or inquiry, or matter within its jurisdiction under 

this treaty, and all parties interested therein shall be given convenient opportunity to be heard, and 

the High Contracting Parties agree to adopt such legislation as may be appropriate and necessary 

to give the Commission the powers above mentioned on each side of the boundary, and to provide 

for the issue of subpoenas and for compelling the attendance of witnesses in proceedings before the 

Commission before the Commission. The Commission may adopt such rules of procedure as shall be 

in accordance with justice and equity, and may make such examination in person and through agents 

or employees as may be deemed advisable.

THE BOUNDARY 

WATERS TREATY 

OF 1909

 And whereas the Senate of the United States by their 

resolution of March 3, 1909, (two-thirds of the Senators present 

concurring therein) did advise and consent to the ratification of the 

said Treaty with the following understanding to wit:

 Resolved further,(as a part of this ratification), that the United 

States approves this treaty with the understanding that nothing in 

this treaty shall be construed as affecting, or changing, 
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The Boundary Waters Treaty was signed in 1909 to prevent and  
resolve disputes over the use of the waters shared by Canada and the  
United States and to settle other transboundary issues. The treaty  
established the International Joint Commission (IJC) to help  
the two countries carry out its provisions. At the time, disputes over water  
were already creating tension along the border. Settlers in Montana  
and Alberta were building competing canals to divert the waters of the St. Mary and Milk Rivers for their own 
use. On the Niagara River, it was increasingly clear that the two countries needed a management plan that could balance 
the growing demand for hydroelectric power with the interests of navigation, while safeguarding the unique natural beauty of 
Niagara Falls. The treaty provided a framework to deal with these disputes. The IJC held its first meeting in 1912 
and has worked to resolve more than 100 matters raised by the two federal governments.
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sur une question ou une affaire qui lui aura été soumise, il sera du devoir des commissaires de faire 

un rapport conjoint aux deux gouvernements, ou un rapport séparé à leur gouvernement respectif, 

indiquant les conclusions différentes auxquelles elle est arrivée concernant la question ou l’affaire en 

litige, et les Hautes parties contractantes feront en conséquence décider la question ou l’affaire par 
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nécessaire des dépositions sous serment dans toute procédure ou toute enquête ou toute affaire qui, 

en vertu du présent traité, sont placées sous sa juridiction. Il est donné à toutes les parties qui y sont 
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telles mesures législatives qui peuvent être à propos ou nécessaires soit pour conférer à la Commission 

de chaque côté de la frontière les pouvoirs ci-dessus énumérés, soit pour assurer le lancement des 

assignations, et forcer les témoins à comparaître devant la Commission. La Commission peut adopter 

telles règles de procédure qui sont justes et équitables, elle peut personnellement ou par l’intermédiaire 

d’agents ou d’employés faire subir les interrogatoires ou’elle peut juger à propos.
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the questions or matters so referred. If the said Commission is equally divided or otherwise unable 

to render a decision or finding as to any questions or matters so referred, it shall be the duty of the 

Commissioners to make a joint report to both Governments, or separate reports to their respective 

Governments, showing the different conclusions arrived at with regard to the matters or questions 

referred, which questions or matters shall thereupon be referred for decision by the High Contracting 

Parties to an umpire chosen in accordance with the procedure prescribed in the fourth, fifth and sixth 

paragraphs of Article XLV of the Hague Convention for the pacific settlement of international disputes, 

dated October 18, 1907. Such umpire shall have power to render a final decision with respect to those 

matters and questions so referred on which the Commission fail to agree.
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 A duplicate original of all decisions rendered and joint reports made by the Commission shall be 

transmitted to and filed with the Secretary of State of the United States and the Governor General of 

the Dominion of Canada, and to them shall be addressed all communications of the Commission.
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 The International Joint Commission shall meet and organize at Washington promptly after the 

members thereof are appointed, and when organized the Commission may fix such times and places for 

its meetings as may be necessary, subject at all times to special call or direction by the two Governments. 

Each Commissioner upon the first joint meeting of the Commission after his appointment, shall, 

before proceeding with the work of the Commission, make and subscribe a solemn declaration in 

writing that he will faithfully and impartially perform the duties imposed upon him under this treaty, 

and such declaration shall be entered on the records of the proceedings of the Commission.

 The United States and Canadian sections of the Commission may each appoint a secretary, and 

these shall act as joint secretaries of the Commission at its joint sessions, and the Commission may 

employ engineers and clerical assistants from time to time as it may deem advisable. The salaries 

and personal expenses of the Commission and of the secretaries shall be paid by their respective 

Governments, and all reasonable and necessary joint expenses of the Commission, incurred by it, 

shall be paid in equal moieties by the High Contracting Parties.

 The Commission shall have power to administer oaths to witnesses, and to take evidence on oath 

whenever deemed necessary in any proceeding, or inquiry, or matter within its jurisdiction under 

this treaty, and all parties interested therein shall be given convenient opportunity to be heard, and 

the High Contracting Parties agree to adopt such legislation as may be appropriate and necessary 

to give the Commission the powers above mentioned on each side of the boundary, and to provide 

for the issue of subpoenas and for compelling the attendance of witnesses in proceedings before the 

Commission before the Commission. The Commission may adopt such rules of procedure as shall be 

in accordance with justice and equity, and may make such examination in person and through agents 

or employees as may be deemed advisable.

THE BOUNDARY 

WATERS TREATY 
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Read the entire treaty.
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International Lake Superior Board of Control
The current regulation plan, Plan 2012, was 
implemented in January 2015. The primary goal of 
the plan is to regulate the flow through the St. Marys 
River in consideration of levels and interests both 
upstream and downstream of the control works at 
Sault Ste. Marie. The plan maintains much of the 
natural variability in the water levels of Lake Superior 
and Lake Michigan-Huron, while being consistent 
with the capacities of the current discharge structures 
at Sault Ste. Marie, and with winter flow restrictions to reduce the risk 
of ice jams that could cause flooding in the lower St. Marys River. This 
winter, a higher than customary gate setting is being maintained to offset 
the reduced flow capacity during maintenance at Evolugen’s Clergue 
hydropower facility in Canada. The gates of the Compensating Works at 
the head of the St. Marys Rapids are currently set to an equivalent of two 
gates fully open. A setting equivalent to one-half gate open is typically 
used during the winter months. A setting of two gates fully open is the 
maximum allowable winter gate setting under Plan 2012.

Current and Forecasted Conditions
Water levels in Lake Superior declined through January, while water 
levels in Lake Michigan-Huron remained relatively stable. Lake Superior is 
expected to continue its seasonal decline heading into the spring. The long-
term average seasonal pattern for Lake Superior is to begin its seasonal 
rise in April. Lake Michigan-Huron appears to be near its seasonal low 
point. The long-term seasonal average pattern for Lake Michigan-Huron 
is to begin the seasonal rise in March. Lake Superior and Lake Michigan-
Huron are expected to remain above long-term average water levels for the 
next six months. The most up to date monthly water levels and forecast 
data are available on the Board’s website.

International Lake Ontario- 
St. Lawrence River Board
Regulation of Lake Ontario outflows has greatly 
reduced the incidence of ice jams in the St. Lawrence 
River, both upstream and downstream of the Cornwall-
Massena area. Prior to regulation, the frequent 
occurrence of ice jams in the river was a major cause 
of extreme fluctuations in water level and flooding of 
adjacent shoreline properties.

During the winter, the Board, in conjunction with the Operations Advisory 
Group, closely monitors ice formation in the St. Lawrence River. Outflows 
from Lake Ontario can be increased or decreased, as conditions require, 
for ice management purposes. For example, Lake Ontario outflows 
may be decreased, in accordance with the I-limit rules of Plan 2014, 
to reduce the flow velocity to facilitate the formation of a stable ice 
cover. A stable ice cover helps prevent chunks of ice from accumulating 
and causing ice jams and associated flooding. A stable ice cover also 
prevents unconsolidated ice from flowing into and clogging hydropower 
intakes, and potentially reduce diversion/outflow capacity. In some cases, 
outflows can be increased to help break up and flush unconsolidated ice 
chunks that have become caught at certain locations. Any flow changes 
consistent with the I limit that are needed to manage ice conditions are 
considered operational adjustments and do not require offsetting flows at 
a later time.

On the St. Lawrence River, the ice formation process usually begins 
in the downstream portion of the river, and progresses upstream past 
Montreal through the Beauharnois Canal, followed by formation upstream 
of Moses-Saunders Power Dam through the International Section of 
the river. The speed at which ice formation progresses depends on 
the weather. If a stable ice cover forms far enough upstream in the 
International Section, the Iroquois Dam gates may also be lowered 
slightly to further assist ice formation from this point further upstream 
toward Lake Ontario. Ice booms are also used in the Beauharnois Canal 
and at key locations in the upper river to assist in ice formation.

This winter, ice began to form in the Beauharnois on January 27. As of 
February 4, an ice cover had also formed on Lake St. Lawrence, extending 
from the Moses-Saunders Dam to approximately Morrisburg, Ontario.

International 
Lake Ontario - 

St. Lawrence River Board

Conseil international 
du lac Ontario

et du fleuve Saint-Laurent

International 
Lake Superior

Board of Control

Conseil international 
de contrôle du lac Supérieur

International 
Niagara

Board of Control

Conseil de contrôle 
international du Niagara

International Niagara Board of Control
Despite the heavy snowfall in November and below 
freezing air temperature that accompanied the late 
December blizzard, there was still no ice behind the 
ice boom at the head of the Niagara River throughout 
the month of January. Lake Erie had less than one 
percent ice cover and the entire Great Lakes measured 
less than five percent ice cover at the end of January. 
The most up to date information about the ice boom is 
available on the Board’s website. 

“Freeze up” is a term that refers to the length of time, typically one to two 
weeks, for ice to appear under typical conditions. However, the weather 
in the region has been unseasonably warm this season. As experienced 
in recent winters, the air temperature has fluctuated frequently from below 
freezing to above freezing which has kept the water of Lake Erie and the 
Niagara River at temperatures too warm for ice to form. 

There are various stages of lake ice formation:
 • New lake ice: less than 5 cm (~2 inches) thick
 • Thin lake ice: 5-15 cm (~2-~6 inches) thick
 • Medium lake ice: 15-30 cm (~6-11.8 inches) thick
 • Thick lake ice: 30-70 cm (11.8-19.7 inches) thick
 • Very thick lake ice: greater than 70 cm (19.7 inches) thick

Since weather forecasts can only be accurately predicted 7-10 days in 
advance, it is unclear what weather conditions the region will experience 
the remainder of winter, and how much ice may form and to what thickness.

Current and Forecasted Conditions
Water levels in Lake Erie increased in January and are expected to 
continue to rise into spring. The seasonal long-term average pattern for 
Lake Erie is to reach a seasonal peak in July. Lake Erie water levels are 
expected to remain above long-term average for the next six months. Water 
levels and flows in the Niagara River continue to be above average. 

https://ijc.org/en/lsbc/watershed/levels
https://ijc.org/en/nbc/watershed/ice-boom
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International Lake Ontario- 
St. Lawrence River Board (continued)
This video demonstrates the importance of ice 
management in the St. Lawrence River.

This video discusses winter operations under  
Plan 2014.

Current and Forecasted Conditions
Water levels in Lake Ontario increased in January and are expected to 
rise into spring. If weather and water supply conditions are near average, 
Lake Ontario water levels are expected to be within 3-10 cm (1-4 inches) 
of long-term average. However, when the full range of potential water 
supply conditions are considered, water levels may range from 46 cm (18 
in) above to 25 cm (10 in) below average within the next 6 months. Water 
levels in Lake St. Lawrence, Lake St. Louis, and Montreal Harbor were 
near average throughout January. The most up to date water levels data, 
forecast conditions, and outflow changes are available on the Board’s 
website.  

Great Lakes–St. Lawrence River 
Adaptive Management Committee 

The Great Lakes-St. Lawrence River Adaptive Management (GLAM) 
Committee continues to work on the second phase of an expedited review 
of the binational regulation plan for Lake Ontario and the St. Lawrence 
River, known formally as Plan 2014. Regulation Plan 2014 went into effect 
in January 2017 and regulates outflows from Lake Ontario into the St. 
Lawrence River. 

The review is part of the International Joint Commission (IJC) integrated 
adaptive management approach, which seeks to help address plausible 
future climate sequences due to uncertainties such as climate change. A 
long-term comprehensive review of Plan 2014 was scheduled when the 
Plan was implemented in January 2017. However, the timetable for the 
review was shortened after extreme high water in 2017 and 2019 caused 
damage and disruption throughout the lake-river system. The Expedited 
Review refers to this shortened review period.

 •  The Phase 1 report is available online at ijc.org/en/glam. The 
focus of Phase 1 was to provide the International Lake Ontario-St. 
Lawrence River Board with better information to help explore 
alternative deviation decisions should extremely high water as seen 
in 2017 and 2019 be repeated in coming years.

 •  Phase 2 includes looking at how Plan 2014 addresses extreme high 
and low water levels over the longer term. The GLAM Committee 
will conduct the research and analyses required by the International 
Lake Ontario-St. Lawrence River Board to assess plan alternatives 
under a range of current and potential future conditions and decide 
whether to recommend adjustments to the plan. Any recommended 
changes to Plan 2014 by the Board would need to be approved by 
the IJC and agreed to by the governments of Canada and the United 
States.

 •  The results from the Phase 2 effort are expected to be submitted to 
the IJC in the spring of 2025. 

Winter in the Great Lakes 
How do you define winter? By the date on the calendar, 
the temperature on the thermometer, or the depth of   
snow outside your window?

The more common definition of winter is based on the astronomical 
season. The astronomical season is determined by the position of Earth 
in relation to the sun. We often hear the terms solstice and equinox, which 
correlate to dates on the calendar. Using the astronomical season, winter 
in the Northern Hemisphere is typically around December 21 to March 20 
but can shift by a day depending on the particular year. This is the period 
between the winter solstice and spring equinox.

Meteorologists and climatologists divide the 12-month calendar into 
three-month groupings to identify the four seasons. This allows scientists 
to analyze seasonal variations including temperature and precipitation 
over the same period. Meteorological winter in the Northern Hemisphere 
includes December, January, and February.

In the Great Lakes, some people correlate winter to snow and ice. 
But the amount of precipitation and ice cover each year varies greatly. 
Ice formation can begin as early as December and can sometimes 
linger into May on the upper lakes. As a result, a given ice season in 
the Great Lakes may include, and exceed, both the astronomical and 
meteorological winter. Of course, there are some people who rely on a 
rodent in early February to determine if winter will continue for six more 
weeks. However, whether the groundhog sees his shadow or not, there 
are always six more weeks of winter on the astronomical calendar.

But did you know, the earliest measurable snowfall in the Great 
Lakes was September 1942 and it has snowed in many Great Lakes 
communities as late as May? Regardless of how a person may define 
winter, the one commonality is that the amount of snow, ice, and 
temperature ranges we will experience in a given winter in the Great 
Lakes, will vary from year to year.

International 
Lake Ontario - 

St. Lawrence River Board

Conseil international 
du lac Ontario

et du fleuve Saint-Laurent

https://vimeo.com/168823489
https://vimeo.com/670845537
https://ijc.org/en/loslrb/watershed/water-levels
https://ijc.org/en/loslrb/watershed/forecasts
https://ijc.org/en/loslrb/watershed/outflow-changes
https:\ijc.org\en\glam\glam-expedited-review-plan-2014-phase-2
https://ijc.org/en/adaptive-management-action
https://www.ijc.org/sites/default/files/GLAM_ExpeditedReview_Phase1Report_2021-11-19.pdf?_ga=2.213036948.1629760590.1670951313-612435505.1670448507
https://www.ncei.noaa.gov/news/meteorological-versus-astronomical-seasons
https://www.ncei.noaa.gov/news/meteorological-versus-astronomical-seasons
https://www.weather.gov/arx/sep2542
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International Lake Superior Board of Control
Website: https://www.ijc.org/en/lsbc

Facebook: https://www.facebook.com/
InternationalLakeSuperiorBoardOfControl

Contact Us: https://www.ijc.org/en/contact/
contact_the_international_lake_s

International Niagara Board of Control
Website: https://www.ijc.org/en/nbc

Contact Us: https://www.ijc.org/en/contact/
contact_the_international_niagar

International Lake Ontario-St. Lawrence River Board
Website: https://www.ijc.org/en/loslrb

Facebook: https://www.facebook.com/
InternationalLakeOntarioStLawrenceRiverBoard/

Contact Us: https://ijc.org/en/contact/contact_
the_international_lake_o

International 
Lake Ontario - 

St. Lawrence River Board

Conseil international 
du lac Ontario

et du fleuve Saint-Laurent

International 
Lake Superior

Board of Control

Conseil international 
de contrôle du lac Supérieur

International 
Niagara

Board of Control

Conseil de contrôle 
international du Niagara

Contact Us
Boaters and Marina and Yacht Club 
Owners - Take the Survey!
The International Lake Ontario-St. Lawrence River 
Board has discretionary authority granted by the IJC to 
temporarily alter flows from Plan 2014 prescribed flows 
at the Moses-Saunders Dam on the St. Lawrence River 
within specific parameters. The Board temporarily reduced 
outflows from Lake Ontario October 7 through October 10, 
2022, to increase water levels on Lake St. Lawrence. This 
was intended to provide marinas and shoreline dock owners on Lake St. 
Lawrence with assistance at the end of the season to remove recreational 
boats more easily. 

The Board issued a news release February 3, 2023, to announce that 
it was collecting information specifically related to the reduced outflows 
from Lake Ontario (October 7-10, 2022) to support boat haul out and 
learn more about where people access the water to remove their boats, 
when and how boats are removed, and whether recreational boaters 
took advantage of the opportunity provided by the minor deviation. This 
information will help the Board in the future when considering minor 
deviation strategies to improve conditions within the system that would 
facilitate the removal of boats from the water.

Surveys are available through March 3, 2023, at the links below.

 •  Survey for boaters – October 2022:  
https://www.surveymonkey.com/r/oct22boat

 •  Survey for marinas and yacht club owners – October 2022: 
https://www.surveymonkey.com/r/Oct22marinas

Snowpack – An Unreliable  
Indicator of Spring Water Levels

Although you may see a vast amount of snow covering the landscape 
in any given year, the snowpack alone is not a reliable indicator of 
water supplies for the spring season in the Great Lakes. Meteorologists 
characterize snow as wet snow and dry snow. Both are defined by the 
amount of water in the snow. The snow to liquid ratio helps meteorologists 
forecast the depth of snow expected. The snow water equivalent (SWE), 
over a watershed is tracked because it is one indicator of the potential 
amount of spring runoff. The SWE is the water content of the snowpack 
expressed as a depth of water. That is why local authorities will perform 
periodic snow surveys where the density of the snow as well as its depth 
are recorded. While it is true that SWE alone is not a great indicator 
of spring runoff in the Great Lakes basin, it is a more highly correlated 
indicator of spring runoff on some northern river basins. 

The correlation between the snowpack in the Great Lakes drainage basin 
and its subsequent spring and summer water level is very low. There are 
many other factors that need to be considered and which are difficult to 
estimate or predict. These include how frozen the ground is when the 
snow melts, how dry the soil is, how fast the snow melts and whether 
the snow sublimates (this is the process where the precipitation changes 
from snow into water vapor without first melting into liquid). Most crucial 
is whether it rains at the same time as the snow is melting, which can 
increase runoff dramatically. 

In addition, climate model predictions show the Great Lakes winter air 
temperatures will be warmer. As a result, the Great Lakes region should 
expect more winter precipitation in the form of rain and freezing rain 
versus snow, and ice cover will likely decline. These variables further 
complicate the ability to accurately forecast weather conditions beyond 7 
to 10 days and predict water levels from one season to another. 
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