JEE——

[=—

-

he Development of
s in the Canadian

to and Collaborators
Climate Research DiViSIOSEVAGO e N S eI



| kK i
I i
- 4
7
T
} o

ok M Arciinabieie | HaEE——
i '

adian Prairies

e Major agricultural

region that is
frequently affected by
hydrometeorological
extremes such as
droughts or floods

Because of its unique
geographical location,
water cycling in the

Prairies is governed by
the complex interplay
between many physical
processes

Poorly understood and
hard to predict



ObJectlves O otudy

-« Assess the mean water and energy
- budgets for the Canadian Prairies

=+ T0 better understand the processes that

= affect the flow of water and energy into and
—— %{—)ugh the region and their redistribution
= within the region

~ = To better understand processes that
= contribute to the development of
hydroclimate extremes in the region
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Figure 3. Mean annual cycle of ensemble (NCEP-R2, ERA-40, CMC and CRCM) basin-average budgets for (a) atmospheric energy, (b) atmospheric water.
(c) surface energy and (d) surface energy.






JJA " mean cigulation at 300 hPa

NCEP /NCAR Reanalysis
BEDmMb Geopotential Helght (m) Climatelagy 1968-1496

NOAL/ESEL Physical Seignces Division

NCEP /NCAR Reanalysis
BSOmb Meridional Wind (m/s) Climatolagy 1968-1596

NOA4/ESRL Physical Sciences Division
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Fimosarias of Juna 'ﬁ"er Budgetsifrom NARRand ERAZ0
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Composites of atmospheric conditions associated with'dJune days with
precip in the highest 2 percentiles over the eastern Prairies (1950-2005)

NCEP-reanalysis

Precipitation (top left)

1000 hPa Geopotential Height (top right)
500 hPa Geopotential Height(bottom left)



Composites of atmospheric conditions'associated with'June days with
precip in the highest 2 percentiles over the western Prairies
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NCEP-reanalysis

Precipitation (top left)

1000 hPa Geopotential Height (top right)
500 hPa Geopotential Height(bottom left)



The June 2002 Extreme Rain Event — A flood within an

extreme drought: Synoptic Settings

NCEP reanalysis — NOAA CDC
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June 2002 event : Synoptic scale feedbacks that
affected storm growth and propagation

ERA4O PV at 300 hPa Jun 09 127

PV = g(C+ f){-00/0p}

Oof and Moist
istorm circulations with the mountains to produce orographic precip

dlatent heating -> enhancement of +ve PV anomaly of the COL
elocking of the SL, COL and cloud + precip features to the Rockies

=== utual-amplification and quasi-stationary storm features and longevity of precip



June 2002 event: Storm- and cloud-scale feedbacks

1eating and associated lower-level P’
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THelextremenainievent pbrought'an extendedibreak to'the drought
over the SW'Prairies'— A “break point~in'the evolution of'the
drought?

Mortarna: Horth Central Division Jdan to Dec Palmer Drought Data tUS Climate Diwvision
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