Meteorological conditions associated with the record rainfall and major flood of July 8, 2013 in Toronto, Ontario
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=record rain fell on Toronto during July 8, 2013 and caused flash
floods, electrical power outages, stranded cars on roads, and
cancelled or delayed flights at two major airports

=about 1400 commuters were rescued from a stranded
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sthunderstorms that developed in the unstable airmass moved very slowly, ®
but tapped into an anomalously large amount of precipitable water "
.. . MG L Physkal Seleness Dhlsan
=swhat caused the large amount of precipitable water to be present in the e " 1* Julv 2
. =30 uly
atmospheric column above the Toronto area? #
. o =125
=500 mb level charts during the 10 days preceeding July 8 show a nearly Toronto ¥
. . . _20
stationary pattern dominated by a western ridge, trough over the Great .
15
Lakes, and ridge east of the Atlantic coast E”te:’ﬁ () compente e !w
scharts of precipitable water, as well as water vapour satellite imagery, Caumner Prockitoble Wajer {fa/m'2) - Bompesite Mean o
. . . NCEP/HCAR Reanalysia
during the same period show a northward flow of moisture near the Left: Column '
Atlantic coast between the trough and eastern ridge i orecipitable water,
sthe thickest column of water moved westward over the eastern Great L UTC 18:00 July 8, ™ = A g e Rl W@
Lakes region during July 6-8 and partly merged with another region of deep %° 2013 showing large N — -' 50
. . . B PW over Toronto.
moisture that moved southward over the Great Lakes region (in northerly 20 Credit: NOAA ESRL s ¥ _"ﬁg' . 4
flow around the persistent trough near the Great Lakes region) !15 oo — a s "
Columnar Precipitable Water {kg/m*2) Composike Mean = _ e
78413 48z 40M B ||
Significance of the blocking pattern to global climate change - He  July1l
ION 25
3 -
»the pattern of the blocking ridge over the western Atlantic Ocean during ! |ty 20
early July 2013 appears identical to the expected results of Arctic T s ot g ) ot e !15
amplification (Francis & Vavrus 2012) Cotumner P"’*pﬂiﬁtﬁﬁ"“ﬁ”“j‘ Compesite Mean
=in Arctic amplification, longwave upper level ridges build further
northward in response to warming Arctic temperatures
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