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Vulnerability and adaptation 
study of the marine 

infrastructures in Nunavik 
(i.e. Hudson Bay area) 

to climate change
(2009-2013, on-going project)
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Example : effects of atmospheric 
circulation variability (i.e. storms)

Complexity of system & combination of key 
variables to simulate

HYDRO-METEOROLOGICAL HAZARD IS THE KEY ISSUE NOT PURELY EXTREME
WEATHER, I.E. IMPACTS SIDE NEEDS TO DRIVE THE FOLLOWING

INVESTIGATION & SIMULATION ASPECT (FORECAST & PROJECTION)
I.E. COMBINATION OF KEY VARIABLES WHICH DRIVE THIS HIGH IMPACT EVENT



Issues related to predictability of downscaling approaches 
for extremes and climate variability

Predictability of RCMs (ex.): 
Boundary conditions (AOGCM): improvement of skill during the time but 

still a limitation for certain variables, certain teleconnection indices, and 
mode of internal climate variability (ex. atmospheric-oceanic coupling in 
Arctic and sub-Arctic regions)

Physical parameterization: regular improvement, but still a limitation when 
those are same or holds from driving AOGCMs (ex. ocean-ice regional 
climate model and coupling with RCM, as a majority of RCMs is 
atmospheric only)

Complex systems as storm track (synoptic scale) or meteorological 
hazards: quite good improvement but again depend on oceanic processes 
resolved at the regional scale (ex. storms and their links with storm surge 
oceanic waves, and sea state)

BUT as suggested in recent study of Deser at al. (2010): “The 
dominant source of uncertainty in the simulated climate response at middle 
and high latitudes is internal atmospheric variability associated with the 
annular modes of circulation variability. …Uncertainties (i.e. limitation of 
predictability) in the forced response are generally larger for sea level 
pressure than precipitation, and smallest for air temperature.”



DATA ACCESS & INTEGRATION: http://loki.qc.ec.gc.ca/DAI/ 
Part of the Canadian Climate Change Scenario Network (CCCSN, http://cccsn.ca/) Québec node

http://loki.qc.ec.gc.ca/DAI/
http://cccsn.ca/


Recent published papers from Naveed Khaliq 
(links between EC-AIRS and CRCMD network (UQÀM)

Mladjic B, Sushama L, Khaliq MN, Laprise R, Caya D, Roy R. 2010. Canadian 
Regional Climate Model projected changes to the frequency and magnitude 
of extreme precipitation over Canada. Journal of Climate, doi: 
10.1175/2010JCLI3937.1.

Sushama L, Khaliq MN, Laprise R, Caya D, Roy R. 2010b. Assessment of 
climate change impacts on Canadian water resources using regional climate 
model projections. Proceedings of the International Perspective on Water 
Resources and the Environment (IPWE) 2011 conference, Singapore.

Sushama L, Khaliq MN, Laprise R. 2010a. Dry spell characteristics over Canada 
in a changing climate as simulated by the Canadian RCM. Global and 
Planetary Change 74(1): 1–14.

Khaliq MN, Gachon P. 2010. Pacific Decadal Oscillation climate variability and 
temporal pattern of winter flows in northwestern North America. Journal of 
Hydrometeorology 11: 917–933.

Khaliq MN, Ouarda TBMJ, Gachon P. 2009b. Identification of temporal trends in 
annual and seasonal low flows occurring in Canadian rivers: the effect of 
short- and long-term persistence. Journal of Hydrology 369: 183–197.

Khaliq MN, Ouarda TBMJ, Gachon P, Sushama L, St-Hilaire A. 2009a. 
Identification of hydrological trends in the presence of serial and cross 
correlations: review of selected methods and their application to annual flow 
regimes of Canadian rivers. Journal of Hydrology 368: 117–130.

More information about projects and publications: http://
loki.qc.ec.gc.ca/GAC
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