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Outline

ÅWhatôs Known - Climatology / Historical Trends

ÅWhat Does the Future Hold?

ÅExamples from Northern Communities
ïFreezing precipitation

ïExtreme wind events - STAR/CFL projects

ïPangnirtung, NU strong wind events

ï Iqaluit hydro potential

ïPangnirtung, NU heavy rain and flash flood 



Storm / Low Tracks

Å Average of 1 per week -
highly variable

Å Greater frequency and 
intensity from several 
studies
(Zhang et al 2004; Hakkinen et al. 

2008)

Å More systems migrating 
from mid-latitudes (Zhang et 

al 2004)

Å Northern communities 
reporting more extreme 
events (e.g. strong winds, 
freezing precipitation, rain 
events)

Hudson et al. 2001



Precipitation Trends

Å More precipitation in 

most regions

Å More days with 

precipitation

Å More rain days

Å Links to less ice?

Å More extreme wet and 

dry periods in central 

Arctic

Vincent & Mekis 2006

1950-2003



ÅStone et al. 2000

Å60% (of 1960-90 mean) 

per decade increase in 

heavy events

Å Increases in 

intermediate events as 

well

ÅShoulder and winter 

seasons

Precipitation Trends



Freezing Precipitation

Å Important for 

infrastructure, 

aviation, travel on the 

land, wild life

Å 8% increase in FZ 

per decade

Å Mostly spring time 

changes

Å Winter increases in 

south-west Arctic

Hanesiak & Wang 2005

1953-2004



Future Projections

2050ôs

2080ôs

Canadian Climate Impacts Scenarios (CCIS) Group

CFCAS Network

Significant Uncertainty



Future Projections

Å Less cyclones but more intense cyclones

Å Greater precipitation in the future in most regions - more rain as 
well

Å Changes in freezing precipitation?

Å Sea ice change effects on extreme events? - convection, 
upslope, storms

Lambert & Fyfe 2006



Examples



STAR Project & Precipitation

ÅModels show freezing precipitation in remote locations where people may 
still frequent

Å Bright bands observed by CloudSat
�{ Need for space-borne platforms to validate models and be part of

the operational data stream!
�{ May be more critical in the future due to climate change

Bright bands


