Canadian Weather Research
Program

Jim Abraham
Environment Canada

\ EC Leadership

\ Focus/Priorities

\ Partnerships

\ Improved detection, better prediction, &

Emr mn‘tent C da Atmnﬂpherin: Environme it Senrir:e




50,000.0
40,000.0+
30,000.0+
20,000.0t
10,000.0¢

0.0 -

Budget




Brier Index (%)

Probability of precipitation (natFPverif)

90,0
88,0 pant
<
86,0
84,0
M>
¢
82,0 |
——Today
80,0 < —=Tonight
=—=Tomorrow
78,0 4 4 4 4 4 4 4 4 4 4 4 4 4
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

1998



:: Environnement Canada Service de I'Environnement Atmosphérique
Environment Canada Atmospheric Environment Service




Canada’s costliest natural disasters

Deaths/
Injured/
Displaced

Ice Storm - 1998 $1,200M  $2,000M 16/-/18,000
Saguenay floods 1996 $500M  $1,200M 10/-/11,000
Manitoba floods - 199 $4M $400M  4/-/29,000

. Calgary hailstorm - 91 »36U!
- Winnipeg floc ﬂ $160M
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Priorities

Better detection and prediction of precipitation amount
and type

— best use of our infrastructure: radar, lightning,
supercomputer

— hydrological coupled modeling

— mesoscale prediction (community model)
Monitoring and Data Assimilation

— new and existing datasets (radar) into NWP

— simulation experiments and field experiments to assess
new technology

Socio-economic impacts

— determine best value and best approach to reduce
impacts



Partnerships

 Within EC, OGD’s, universities, private sector
— regions with headquarters
— academic chairs (NSERC/CFI)

_ CMEP, EPC/DND

— Industry: Insurance (ICLR), Canadian Tire,
WeatherNetwork Hydro (BC, Quebec....)

— Natural Disaster Institute UWO
e Natural Disaster Research Networ

— Marine (Dal)

— Radar/Severe Weather (McGill)

— Hydrology (Ottawa? Waterloo? INRS-eau, Manitoba?)

— Engineering (UWO)

— Earth Science (UBC)
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Major Roads of Southern Ontario
1935-1995
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Tonnes of Salt Used by MTO
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CATEGORY

Accidents
Serious Inj
Deaths
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FACTOR MEAN
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SIRWEC - Dr. Thornes

University of Birmingham
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(MVKT - million vehicule kilometers)
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Prévue - Lecture
Forecast - Actual

Road Temp
Temp pavé

Weather /| Temps
Wind - Vent

Snow Forecast
Prévision neige

Centimeters
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[ 0-6 Hrs
[ 6-12 Hrs |
W 12-24 Hrs
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sreduced accidents and legal fees

*reduced salt damage to roads, structures & environment
(well contamination etc.)

- greater more efficient use of existing roads
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United Kingaom
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better use of our

infrastructure:
$35M doppler

radar network and
l. ' our powerful
A @t Supercomputer
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Polarization Diversity Has Been

Recently Implemented on the
McGill S-band Radar

Radar measures the reflectivity of
the targets and their motion.

The reflectivity may be due to rain, snow,
hail, birds, ground, insects, etc.

We want to distinguish between these targets.
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IDENTIFICATION OF ARTIFACTS, etc. (on a 0.9° PPI through FLOYD)

Is it all
precipitation

More likely
birds taking
advantage
of the good
winds. ‘
Partial beam
blocking

by a nearby
building

:: SOV TENE  phipe 0.9deg 23:47z 165ep] 999 ' RHO_HY 0.9deg 23:472 |652pla9d
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Oklahoma City Doppler Radar
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Non-hydrostatic modelling
in Oklahoma 3km
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Cloud water/ice
Hydrostatic Non-Hydrostatic

cloud waterfice cloud waterfice
Coupe verticale - Etiquette; GEMMIXHY - Intervalle: [1,5,10,25,50,100,250,...]* 1.0¢-05 kg/kg S Coupe verticale - Etiquette: GEMMIXNH - Intervalle: [1,5,10,25,50,100,250,...] * 1.0¢-05 kg/ke

(99,153) (854, 976) {100.1, 156.9 (854, 975)

& 1.QC-P-0844- 14- 0-19950507-12Z-2-GEMMIKHY|
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1886-1986 - All Tropical Cyclones

05H_I00W 95H _ 90W ’ 65H

Canadian 68
Hurricane '\A
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NORTH ATLANTIC TROPICAL STORMS OR HURRICANES, 1886-1986 (845 STORMS)

Figure 1, Computer plot showing the tracks of th= 845 known Atlantic tropical cyctones reaching at least tropical storm intensity (see section
over the 101-year period 1886 through 1986.
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Extratropical Transition

Canadian

ruricane i This rare event combines the
entre N
energies of a frontal storm and a
tropical cyclone

— Reintensifies to a large hurricane strength
storm

— Extreme rainfalls of 200-300mm in less than
24 hours

— Even storm surges of 1.5m are particularly
destructive if they occur at high
astronomical tide

I*I Environnement Canada ICLR 24 Sept99
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IMPACTS

mizd « The costliest Canadian Hurricane
and two of the top ten U.S.
Hurricanes were explosive
extratropical transitions:
— ¢“1938 Hurricane”: 600 deaths/$400M
— “Agnes” 1972: 129 deaths

— “Hazel” 1954: 83 deaths/$100M
damage

i I*I Environmen t Canada Environnement Canada ICLR 24 Sept99
\ Atlantic Region Région de |'Atlantique




1938 Hurricane 35 foot river
flood crest in Lowell River

Environnement Canada Service de I'Environnement Atmosphérique
Environment Canada Atmospheric Environme nt Service




New England Flood of November 1927
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Inches of Rainfall
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HURRICANE HAZEL - 1954

Canadian
Hurricane

Centre 81 deaths
> $100 million damage near Toronto, Ont.

Lower Humber River rose 20 feet in 1 hour
submerging whole blocks of houses

Holland Marsh became a vast lake of
turbulent waters, marooning 1500 people
on drifting rooftops and floating debris
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Partnership: CCAF study

Establish definitive storm surge climatology
Establish return periods of total water levels
Study rates and processes of coastal retreat

Correlate retreats with wave/storm surge activity/ice
season

Study the potential impacts of a warmer climate on the ice
season

Study extreme events

Model storm surges spatially/with extreme events/iwith
rising sea levels/with inereased Storminess

Construct flood risk maps/maps-of shoreline destiny

Examine soc10-economic impacts
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Storm Surge Forecast issued on Jan 20
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44137 WIND
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44137 WAVE HEIGHT/PERIOD
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