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MotivationMotivation
• Seasonal winds have important Seasonal winds have important 
ecosystem impacts off Pacific coast ecosystem impacts off Pacific coast 
of Canadaof Canada

•• summersummer: : upwellingupwelling & high productivity & high productivity 
off SW Vancouver Island (Juan de off SW Vancouver Island (Juan de FucaFuca
Eddy)Eddy)
•• winterwinter: : HaidaHaida Eddy generation & Eddy generation & 
nutrient/larvae loss from nutrient/larvae loss from HecateHecate Strait Strait 
& QC Sound& QC Sound

•• How are winds projected to change How are winds projected to change 
under global warming scenarios ?under global warming scenarios ?

•• ecosystem consequences ?ecosystem consequences ?

Sept 2005 salinity at 5m depth



MotivationMotivation
(cont’d)

•• network of 13 network of 13 
offshore buoys offshore buoys 
with rewith re--analysis analysis 
winds back to winds back to 
1958 (1958 (FaucherFaucher et et 
al., 1999)  al., 1999)  

i.i. Can evaluate climate Can evaluate climate 
model winds over model winds over 
observation periodobservation period

ii.ii. Then look at climate Then look at climate 
model projectionsmodel projections



MethodologyMethodology

• 10m winds from 18 global 10m winds from 18 global 
climate model simulationsclimate model simulations

••PCMDI web sitePCMDI web site
••A1B emission scenarioA1B emission scenario

••Interpolate, or take nearest Interpolate, or take nearest 
value, to buoy locationsvalue, to buoy locations

•• compare monthly & seasonal compare monthly & seasonal 
averages over period 1976averages over period 1976--
9595

•• look at projections for look at projections for 
20302030--49 and 208049 and 2080--9999



19761976--95 Evaluation of 95 Evaluation of 
Ensemble Monthly Averages Ensemble Monthly Averages 

••Seasonal  Seasonal  
direction changes direction changes 
captured captured 
reasonably wellreasonably well

••Far offshore & Far offshore & 
near offshore near offshore 
model speeds too model speeds too 
strong by 20strong by 20--40%40%

••Model winds Model winds 
should have should have ““fast fast 
biasbias”” as they are as they are 
at 10m at 10m vsvs 5m for 5m for 
buoy winds buoy winds 



19761976--95 Summer Evaluation 95 Summer Evaluation 
of Individual Modelsof Individual Models



19761976--95 Winter Evaluation 95 Winter Evaluation 
of Individual Modelsof Individual Models



Projected Changes at Near offshore BuoysProjected Changes at Near offshore Buoys

winter                   summerwinter                   summer

20302030--4949

20802080--9999



Projected Changes at Far offshore BuoysProjected Changes at Far offshore Buoys

winter                   summerwinter                   summer

20302030--4949

20802080--9999



-Should do much better job of
capturing interactions & feedbacks capturing interactions & feedbacks 
from from mesomeso--scale processesscale processes

-- 15km regional climate model for 15km regional climate model for 
PNW nested in ECHAM5 (ECMWF PNW nested in ECHAM5 (ECMWF 
& Max Planck) global model& Max Planck) global model

-- A2 scenarioA2 scenario

-- better resolution of regional better resolution of regional 
topography topography 

--but atmospherebut atmosphere--only only 
--no regional oceanno regional ocean

Regional Climate Model for Regional Climate Model for 
the Pacific Northwestthe Pacific Northwest

SalathSalathéé et al (2008)et al (2008)
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Regional Model Projections: Pressure & WindsRegional Model Projections: Pressure & Winds



SummarySummary

•on average, global climate model winds off BC
•capture observed seasonal changes reasonably well 
•but speeds are too strong by 20-40% 

•Model projections:
•Winter – 1 model shows statistically significant changes from 1976-95 to 2030-
49 & only about 1/3 are significant to 2080-99 
•Summer – few individual model changes are significant from 1976-95 to 2030-
49 but ensemble mean is, with 2-4% larger speeds & ≈ 2° clockwise rotation

- for 1976-95 to 2080-99 changes similar – 4-9% larger speeds & 4°
clockwise rotation 

•Salathé et al. regional model predicts March-May winds will have 
stronger upwelling components off BC

•Yet to be evaluated



Future WorkFuture Work
• off southern California, off southern California, 
stronger stronger upwellingupwelling winds winds 
predicted to win out over predicted to win out over 
warmer surface waters & warmer surface waters & 
stronger stratification (stronger stratification (AuadAuad et et 
al, 2006)al, 2006)

••But off BC, stratification But off BC, stratification 
determined more by salinitydetermined more by salinity

••Changes in precipitation & Changes in precipitation & 
river discharge will be river discharge will be 
importantimportant



Fraser River hydrograph Fraser River hydrograph 
Morrison et al, 2002Morrison et al, 2002

Precipitation & Fraser River Precipitation & Fraser River 
Projected ChangesProjected Changes



1616

Gracias por su interes!


