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. Seasonal winds have important
ecosystem impacts off Pacific coast
of Canada

o o upwelling & high productivity

off SW Vancouver Island (Juan de Fuca
Eddy)

. . Haida Eddy generation &
nutrient/larvae loss from Hecate Strairt
& QC Sound

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

e ecosystem consequences ?
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o 10m winds from 18 global
climate model simulations

*PCMDI web site

*A1B emission scenario
e Interpolate, or take nearest
value, to buoy locations

* compare monthly & seasonal
averages over period 1976-
95

e look at projections for
2030-49 and 2080-99
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Table 1: Climate models used in this study and their atmospheric resolutions

Symbol | Institution/Model Atmospheric Horiz grid dimensions
resolution lon x lat
a BCCR/BCM2.0 T63L31 128 x 64
b COCMA /CGCM3.1{T47) T47L31 06 x 48
C COCMA /CGCM3.1{T63) T63L31 128 x 64
d CCSR/MIROCS. 2{med) T42L20 128 x 64
e CNRM/CM3 T63L45 128 x 64
f CSIRO/ME3.5 T63L18 192 x 96
g GFDL/CM2.0 2.5° x L2 144 = 90
h GFDL/CM2.1 2.5 x 2°L24 144 x 90
i GISS/AOM 47 3°L12 90 x 60
i GISS/EH 5° x 4°L20 T2 x 46
k GISS/ER 5% 4°L20 T2 x 46
1 INM/CM3.0 5% 4°L21 72 x 45
m IPSL,/CM4 2.57 x 3.75°L19 96 x T2
n MIUB/ECHO-G T30L19 06 x 48
o MPI/ECHAMS T63L31 192 x 96
P MRI/CGCM2.3.2 T42L30 128 x 64
q UKMO/HadCM3 3,757 = 2.5°L19 96 x 72
T UEMO/HadGEM1 1.875% = 1.25°L38 192 x 144
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Salathe et al (2008)

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

- 15km regional climate model for e
PNW nested in ECHAMS5 (ECMWF Besk" ]
& Max Planck) global model

- A2 scenario

— better resolution of regional
topography
-but atmosphere-only
-no regional ocean
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Figure 13. Simulated MAM changes from 1989-1999 to 2045-2054 for a) 850-hPa heights (m) b) integrated cloud
water (ppmv) and surface wind.



" BRITISH
Y COLUMBIA

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

 Model projections:

— 1 model shows statistically significant changes from 1976-95 to 2030-
49 & only about 1/3 are significant to 2080-99

. — few individual model changes are significant from 1976-95 to 2030-
49 but ensemble mean is, with 2-4% larger speeds & = 22 clockwise rotation

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

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

e Yet to be evaluated



» of f southern California,
stronger upwelling winds
predicted to win out over
warmer surface waters &
stronger stratification (Auad et
al, 2006)

But off BC, stratification
determined more by salinity

eChanges in precipitation &
river discharge will be
Important
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Figure 15. Change in precipifation (mm/day) for SON season from 1989-1992 to 2045-2054 for a) downscaling with
precipitation only b} downscaling with precipitation and sea-level pressure ¢) regional model.
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