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Outline

Observational needs: why lake ice?

ÅResponse of lake ice to climate

ÅRole of lake ice in climate

Network status (in situ)

Satellite remote sensing
ÅOperational products

ÅResearch products

Summary

Workshop on Cold Regions 

Hydrology

Innsbruck, Austria

28-30 April 2010

Claude Duguay 

Laura Brown



Response of lake ice to climate

Observational Needs Network Status Satellite Remote Sensing

Brown, L. and C. 

Duguay (Accepted). 

The response and role 

of ice cover in lake-

climate interactions. 

Progress in Physical 

Geography.

Freeze-up (ice-on) and break-up (ice-off), and ice thickness 
are important indicators (integrators) of regional climate 
variability and change
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Duguay, C.R., T.D. 

Prowse, B.R. Bonsal, 

R.D. Brown, M.P. 

Lacroix, and P. 

Ménard, 2006. Recent 

trends in Canadian 

lake ice cover. 

Hydrological 

Processes, 20: 781-

801.

Deadmanôs Pond, 

Newfoundland

r = 0.83

r = 0.75

Trends in freeze-
up/break-up dates in 
relation to 0 oC fall 
and spring isotherm 
dates
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Lake ice modeling ï20th and 21st century conditions
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Lake ice modeling ïimportance of proper representation of 
snow on lake ice
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Lake ice modeling ïtypical representation of snow
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Ice (no snow)

Ice (with snow)

Canadian Lake Ice model simulation

Å Snow accumulation (SWE) has a large impact on lake ice growth.

Å Lack of adequate snow measurements are a source of uncertainty 

in lake (ice) models (ice thickness, snow ice formation, break-up 

dates).



Rouse, W.R., Binyamin, J., Blanker, P.D., Bussières, N., Duguay, C.R., Oswald, C.J., Schertzer, W.M. and 

Spence, C. 2008b: The influence of lakes on the regional energy and water balance of the central 

Mackenzie. Chapter 18 in Cold Region Atmospheric and Hydrologic Studies: The Mackenzie GEWEX 

Experience Vol 1, 309-325.

Role of lake ice in climate
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Average evaporation patterns for a region with no 

lakes and a region with lakes 
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The date of final ice meltin June exerts the largest single control on the seasonal thermal 
and energy regimes of this large northern lake. An early thaw greatly enhances the 
magnitude of absorbed solar radiation in the high sun season. This becomes stored heat 
energy that drives the large sensible and latent heat fluxes during fall and early winter.

Ice cover fraction has a major influence on the magnitude of 

lake-atmosphere exchanges in winter at northern latitudes
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Mean winter temperature difference (oC)

(with ice ïno ice)

ÅImproper 

representation of 

lake ice can lead 

to substantial 

errors in weather 

and climate 

models (e.g. air 

temperature, lake 

effect snowfall).

ÅImproved 

representation of 

ice and snow on 

ice is needed.

Impact of lakes on weather and climate predictions

(Source: Winger and Brown, pers. comm., 2008)
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Historical evolution of surface-based network
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Historical evolution of surface-based network

IGOS Cryosphere Theme Report (2007)

1970 1995

Needs to be revised with ñnewò data from Russia


