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Outline

1. Concepts
• Greenhouse effect

• Global warming trends
• Projected global warming impacts

• El Nino / La Nina (ENSO)
• Climate variability, cycles, and trends

2. Whitehorse region 
3. Summary



Ice Core Temperature and CO2 levels past 20,000 yrs
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Impacts of Global Warming

• Increase in sea level
• Raised freezing level (altitude and latitude)
• Increased the N-S heat transport

– Change in the jet stream (location and intensity)
– Changed extreme weather events (extratropical) 
– Changed tropical hurricanes 
– Changed ocean currents
– Changed ocean chemistry; acidification



ENSO Cycle : DJF Warm/Cold ENSO 
Episodes

Warm ENSO (El Niño)

Cold ENSO (La Niña)

NOAA Climate prediction center 
(NCEP)(www.nsw.noaa.gov)



Climate Variability and regional 
storms

Average JFM storm track frequency difference for 
strong (El Nino– Neutral) conditions.

Taken from the NOAA/National Weather service Climate prediction center USA 
(http://www.cpc.ncep.noaa.gov/)



Climate Variability and regional 
storms

Average JFM storm track frequency difference for 
strong (La Nina – Neutral) conditions

Taken from the NOAA/National Weather service Climate prediction center USA 
(http://www.cpc.ncep.noaa.gov/)



Climate VariabilityClimate Variability &         &         
Climate ChangeClimate Change

Climate VariabilityClimate Variability

Short term : (years Short term : (years 
to decadal) rises to decadal) rises 
and falls about the and falls about the 
trend line (ENSO)trend line (ENSO)

Climate ChangeClimate Change

Long Term Trends or Long Term Trends or 
major shifts in major shifts in 
climate: (centuries)climate: (centuries)

NormalsNormals
Climate OscillationsClimate Oscillations

MultiMulti --decadal decadal 
oscillations in oscillations in 
regional climate: regional climate: 
(e.g. PDO, NAO)(e.g. PDO, NAO)

NormalsNormals



Outline
1. Concepts
2. Whitehorse region

• Past climate – 1961-1990 “normal”
• Climate change trends (historical) – ½ century
• PDO – decades
• El Nino/La Nina (ENSO) – year to year
• Climate change projections (future) – 2050s

3. Summary



1961-1990 Temperature and Precipitation



Trends 1950-2003 T & P



ENSO/PDO Whitehorse 



Projected Seasonal Temperature Change 
(2050s)

PCIC Climate overview, (2007)

Winter Summer



Projected Seasonal Precipitation Change 
(2050s)

PCIC Climate overview, (2007)

Winter Summer



2050s RCM Winter 
Temperature & Precipitation



2050s Winter Snow Water Equiv





Summary

� Bad news:  climate change
� Warming, especially in winter
� Increasing precipitation in all seasons
� Variable snowpack
� Potential increased variability in storms

� Some good news
� Warmer winter season

� More good news
� Practice adaptation to climate change and variability
� Adaptation / mitigation / sustainability linked

� Warning
� Uncertainty 
� Time
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Thank you

For more information

www.PacificClimate.org


