Ocean dangers iurk oftshore
because many of our coastal waters experience
icebergs, as well as sea ice, which can
threaten offshore structures, fishing
kand navigation. It was an iceberg that

sliced open the hull of the Titanic in
April 1912 with the loss of
1,500 lives.

Tornadoes are unmistakable — rotating columns
of high velocity wind that bring devastation to
anything in their path. They move quickly and
unpredictably, sometimes causing a wide swath
of destruction, at other times “skipping,’ touching
down, and in either case uprooting trees, flipping
cars and demolishing houses. Canada probably
gets more tornadoes than any other country except

the United States. Southwestern Ontario and parts of

the Prairies are most often struck.

Canada borders on three oceans, stretches across six time
zones, encompasses mountains, plains, forests and tundra.
It hosts weather patterns that range from arctic to moder-
ate, from seemingly endless rains to drought, from numbing
cold to heat waves.

With all those landforms and weather types, the possibility
of extremes — things that go bump in the night, loom up in
the fog, howl down from the sky — is ever present. And
with them comes human catastrophe. For all the talk of
terra firma, our Earth is an unsettled place. Major seismic
events have occurred in the past in Canada on the west
coast, in the High Arctic and St. Lawrence Valley and on the
Grand Banks. Landslides might be expected in mountainous
terrain. And indeed, mountainside snow and rock slides
have taken their toll. So, less expectedly, have flatland
slides, where unstable clays have given way at the cost of
homes and human lives.
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less fierce: witness the disasters that wind, rain and hail

have wrought on farms and urban areas. Floods alone have
ruined the lives and livelihoods of countless Canadians.
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Natural disasters have often been considered inevitable.
History and mythology are filled with tales of such catastro-
phes. The fatalistic “they are inevitable” response to these
fears is an ancient one, but today we know that by taking
reasoned actions, we can often prevent disasters or mitigate
their impact.
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Volcanoes seem aimost
non-Canadian. There has been one
documented volcanic eruption in Canada
in historic times, but there are many
dormant volcanoes in western

Canada, particularly in northwestern
British Columbia. The entire western
Cordillera (B.C.-Yukon) remains
geologically active, and geological
time ignores human docks. So the
possibility of an eruption, even a large,
explosive one, cannot be ruled out. Quiet
as they are, our west coast volcanoes are
part of the “Pacific ring of fire."

Hail forms in the cores of
thunderstorms. Water vapour in warm,
rapidly rising air masses (called convection
currents) condenses to water at higher,
cooler altitudes, producing heavy showers.
Or if it is cold enough, the product is ice.
Nuclei of ice form around minute particles
such as dust whipped up from the

: ground, and increase in size
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as more water freezes to
their surfaces. When the
ice pellets are too heavy
for the ascending air
ﬂ currents, they fall as hail.
They may pick up more
water on the way down, becoming larger,
heavier and more threatening.

FIOUdS are the number-one natural disaster in Canada
in terms of property damage. They can occur in any region,
in the countryside or in cities, at virtually any time of the
year. They have affected hundreds of thousands of
Canadians. Most flooding occurs when the flow

of water in a river or stream exceeds its channel.
Floods also occur along the shoreline of lakes and
oceans when water rises after high runoff, storm
surge or the hammering of waves.
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Over the past 10 years, the insurance i
has paid more than $1 billion to 400,0C
businesses and vehicles to repair da
for losses caused by major natural ha
insurers pay more than $100 milliot
claims arising from events like t )
wind and floods. While these costs are significan
in comparison to the potential losses in the
severe earthquake in a major urban cefit
estimated that the loss from a major ear
Vancouver area could range from $14 billi

Nature strikes randomly and inevitably;
planning and preparation can ease the pai
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to $32 billion.

Foreign aid for disaster relief, rather than development, has
tripled in recent years. The cost of reconstruction can be
crippling. Development plans that take into account the
threat of natural hazards can save lives and property.

If natural disaster does strike, quick and planned response
can help. At the federal level, Emergency Preparedness
Canada, in cooperation with provincial governments, devel-
ops policies and programs to prepare for emergencies. It
monitors potential or actual civil emergencies, and coordi-
nates or supports emergency plans. All levels of govern-
ment in Canada — municipal, provincial and federal — have
departments whose job is to respond to emergencies.
Canada has also taken part in the UN’s International
Decade for Natural Disaster Reduction, established in 1989
to decrease the cost in lives and property. For as the world’s
population climbs and settled areas become larger, the
“targets” for typhoons, tsunamis and earthquakes grow.

TSUNAMIS are terrifying sea waves

produced by underwater events like
earthquakes, mudslides or volcanic
eruptions. They often start out small
in the open sea, but may pile up to
heights of 30 metres or more
in shallow water. The damage
can be extensive.

Landslides and
snow avalanches nave

resulted in more than 600 deaths in
Canada since 1840, and have caused
billions of dollars in damage. These
mass movements of soil, rock or snow
occur in all parts of the country,

in mountains and flatlands, and
usually without warning. Hazards
include the impact of rapidly moving
debris, the collapse of ground

beneath a structure
and secondary effects
such as river
damming and
landslide-
generated waves.

Ea rthquakes are perhaps the most dangerous of all natural hazards. They have

n the loss of more than a million lives worldwide during the 20th century. Though they
are not widely recognized as a major hazard in Canada, more than 50 earthquakes strong
enough to be felt by ordinary people occur here each year. An additional 1,400 small
earthquakes are recorded each year by instruments of the Geological Survey of Canada.
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Ea rthqu akes YEAR 1663 1700 1732 1791 1860 1870 1872 1899 1909 1918 | 1918 1925 1929 | 1929 1933 1935 1944 1946 1949 1958 1970 1979 1985 1988 1989
Feb. 5 Jan. 26 Sept. 16 Dec. 6 Oct. 17 0Oct. 20 Dec. 15 Sept. 4 Jan. 11 Feb. 4 | Dec.6 March 1 May 6 | Nov. 18 Nov. 20 Nov. 1 Sept. 5 June 23 August 22 July 10 June 24 : Feb. 28 Dec. 23 Nov. 25 Dec. 25
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Charlevoix- Cascadia subduction zone, Near Montréal. | Charlevoix- Charlevoix- Charlevoix- Washington- Yukon-Alaska border. Near south end Revelstoke, B.C, feltin | Vancouver Charlevoix-Kamouraska Just south | Atlantic Ocean, south of Baffin Bay. Quebec-Ontario Eastern Ontario- Central Vancouver | Off the Queen Alaska-B.C. border. South of Queen Yukon-Alaska Nahanni region, N.W.T. Widely Saguenay region, Que. Ungava Peninsula.
Kamouraska offshore of Vancouver Island, Widely felt. Kamouraska Kamouraska Kamouraska B.C. border. First of three great of Strait of Georgia at a the B.C. interior | Island. region, Québec. Widely of Queen | Newfoundland. Felt over a Largest border. Felt over New York border. | Island. Widely Charlotte Islands. People killed and much Charlotte Islands, border, felt in N.W.T, Alberta and B.C. Felt in a 1,000-km First earthquake in
region, Québec. Washington and Oregon. About region, Québec. region, region, Widely felt. earthquakes in this depth Widely felt, felt. Considerable Charlotte | wide area of eastern North earthquake much of eastern Widely felt. felt. Extensive Felt over a wide damage in Alaska. widely felt felt strongly in A smaller event (mag. 6.6) in radius from epicentre. eastern North
Reports of vast Recorded widely in oral native 300 houses Widely felt. Québec. Québec. region in the space of of about 65 km. some minor damage along the Islands | America. It caused an immense | ever known Canada. Minor Damage at damage along the | area of weslem Parts of northwestern Canada, minor the same area two months Damage at Jonquiére, America confirmed
landslides in accounts and by geological damaged in Some damage at Widely felt. Widely fell. eight days. Strong effects Strongly felt damage near St. Lawrence River near tsunami, described below, north of the damage at Cornwall, Ont. east coast of North America. B.C and southern Yukon praperty damage earlier triggered an avalanche Chicoutimi, La Baie, to have produced
the SL Lawrence, evidence for subsidence and the city. Baie-Saint-Paul Minor Minor experienced in many in Canada, Estevan Point the epicentre and some which hit the Burin Peninsula Arctic Circle. Temiscaming, and Massena, N.Y. | Vancouver Island; Canada's largest strongly shaken. in the Yukon. containing five to seven million Québec and surface faulting.
Batiscan and a tsunami along the outer coast; No injuries. and Les Eboule- damage at damage at parts of northern damage in U. 5. damage at Québec, and killed more people than Que. and North one person earthquake. Some cubic metres of rock. as far away as
St-Maurice confirmed by a tsunami record ments, Riviere-Ouelle. | Baie-Saint- Brilish Columbia and Trois-Rivieres and any recorded Canadian earth- Bay and Mattawa, drowned. damage on Queen Montréal.
valleys. in Japan. Paul. southern Yukon. Shawinigan quake. Ont. Charlotte Islands.
Extent of damage unknown.
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: YEAR 1700 1929 1960 1964
Tsuna mis British Columbia outer coas. Newfoundland, Burin Peninsula. British Columbia outer coast. British Columbia outer coast.
Amplitude 1.2-metre wave 2.4- to 6-metre wave
An earthquake on the underwater Cascadia subduction zone The earthquake noted above on the bottom of the Atlantic Ocean A magnitude 9.5 earthquake in Chile caused a 1.2-melre wave at the Tofino tide gauge. Run-up was higher in A magnitude 9.2 earthquake in Alaska caused a 2.4-metre wave at Tofino. Run-up was higher in many areas. Amplitude in Port Alberni was
caused a large tsunami. generated a five-metre-high tsunami which drowned 27 people many areas. Damage to log booms along the west coast of Vancouver Island and in the Queen Charlotte Islands. over six metres damaging 320 buildings and causing $10 million damage, of which $5 million was at Port Alberni.
d and destroyed houses, boats and docks on the Burin Peninsula.
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Landslides YEAR 1841 1877 1889 1891 1895 1897 1903 1905 1908 1909 1910 1915 1921 1955 1957 1962 1964 1965 | 1965 1971 | 1971 1981 1991
Quebec Sainte-Genevitve-de-Batiscan, Québec North Pacific Cannery, Saint-Luc-de-Vincennes, | Red Mountain, Frank, Spences Bridge, Notre-Dame-de-la-5alette, | New Westminster, Rogers Pass, Jane Camp, Britannia Beach, Mount Temple, Prince Rupert, Riviére Toulnustoue, | Ramsay Arm, Granduc Mine, | Ocean Falls, St-Jean-Vianney, | North Route Cafe, M-Creek Bridge, Highway 99, Purcell Mountains,
and Québec B.C. Québec B.C. Alta. B.C. Québec B.C. B.C. B.C. B.C. Lake Louise, Alta. BC Québec B.C. B.C | BLC Québec | B.C B.C B.C.
Deaths 32 dead 5 dead 45 dead | 35 dead 5 dead 7 dead 70 dead 15 dead 33 dead 22 dead 62 dead 56 dead 37 dead 7 dead 7 dead 8 dead 5 dead 26 dead | 7 dead 31 dead | 7 dead 9 dead 9 dead
Snow Rockslide Landslide Rockslide Debris flow or flood Landslide Debris flow Rock avalanche | Landslide into Landslide in Leda Clay Slump of railway Woarkmen dearing Rock avalanche Qutburst flood caused Inexperienced dimbers Debris avalanche Workers killed Debris flow caused ~ Snow avalanche | Slush avalanche/debris  Rapid retrogressive | Snow avalanche Cars plunged into creek after Snow avalanche
Ava! aI'I(hES onto houses in Leda Clay onto caused by breach of in Leda Clay struck railway buried the Thompson River | into Liévre River caused embankment; train | snow from previous | from above portal | by breach of landslide swept away by snow triggered by by landslide in by heavy rains struck sleeping | flow caused by melting flowslide | destroyed debris flow had destroyed struck helicopter
on Champlain houses on landslide dam after @amp coal mining caused wave wave containing blocks derailed avalanche on CP of mine swept dam swept away more avalanche heavy rains marine day caused | struck logging camp quarters of | snow struck in Leda Clay swept | roadside cafe bridge during heavy rains skiing party
Street Champlain | heavy rains town of Frank which swept of ice which destroyed tracks buried by into mining camp than 50 houses buried 3 houses by blasting mining camp | community away 40 homes
Street victims away homes second avalanche
g m 1700s 1800s The data in this time-line are a historical sampling, not a complete record of all events
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YEAR 1879 1888 1892 1912 1922 1946 1970 1974 1985 1987
Tornadoes August 6 August 16 June 14 June 30 June 22 June 17 August 20 April 3 May 31 July 31
Buctouche, N.B. Lancaster, Ont. to Saint-Zotique, Que. | Sainte-Rose, Que. Regina Portage la Prairie, Man. Windsor to Tecumseh, Ont. Sudbury, Ont. Windsor, Ont. Hopeville to Barrie, Ont. Edmonton
Deaths 5 to 7 dead, 10 injured 9 to11 dead, 14 injured 6 dead, 26 injured 28 dead, hundreds injured 5 dead and scores injured 17 dead and hundreds injured 6 dead, 200 injured. 9 dead and 30 injured. 12 dead and 155 injured 27 dead and 300 injured
Damage of $100,000 Extensive property damage Damage of $4 million Damage of $2 million Damage conservatively estimated at $1.5 million Damage of $10 million or more. Damage of $500,000 Mare than 1,000 buildings Thousands homeless,
ﬁ and 25 families homeless damaged at a cost of $100 million damage of $300 million
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Floods YEAR 1894 1923 1948 1950 1954 1956 L1973 1974 1974 1983 1985 1986
British Columbia April/May — New Brunswick British Columbia April/May — Manitoba October — Ontario January — Nova Scotia April 27 — New Brunswick Late spring — Québec April — Saskatchewan January — Newfoundland May — Northwest Territories July — Edmonton
Damage Damage estimate unknown Estimated damage of $61million Estimated at $146 million Estimated at $606 million Estimated at $146 million Estimated at $33 million Estimated at $31 million Estimated at $169 million Estimated at $23 million Estimated at $42 million Compensation of $741,000 | Estimated damage of $34 million
The greatest Fraser River flood in the past century when The flood was caused by snowmelt, heavy rain, ice and log jams Fraser River rose to within one- The 51-day Red River flood in and around Hurricane Hazel induced the worst Snowmell, rain and ice jams caused exlensive province-wide A frontal storm in the northern and central parts Floods struck hundreds of towns, with the Ottawa Runoff from a heavy snowpack flooded the A rainstorm, snowmelt and a rapid Spring runoff and ice jams flooded | Flood was the highest since 1915 and resulted in
the floodplain was sparsely populated and di ped. and was significant in all parts of the province. Two lives were lost. foot of the 1894 level and Winnipeg was caused by snowmelt and heavy | flooding in the Toronto area in more than damages induding the destruction of more than 100 bridges. of the province unleashed the largest flood since records have been kept. River basin and Montréal region hardest hit. For Qu'Appelie River basin and drove the Moose Jaw ice break-up led to severe flooding in the the west channel area of Hay River. | almost 54 million in damage daims. Rural and urban
Had the flood struck the lower Fraser in 1972, flooded more than 22,000 hectares. rain. One person died. Disaster payments | 200 years. The toll induded 81 dead and Tropical storms also have wreaked havoc, such as Hurricane Beth Damages to Fredericton area and farmland Maniwaki, on the Gatineau River, financial assis- River to a historical high. In Moose Jaw, 60 dity Exploits and Gander River basins. Damage Residents were paid $741,000 of flood damages were estimated at $34 million of which
it could have caused damages of $1.8 billion. reached $169 million despite extensive dyking. maore than 20 bridges destroyed. in August 1971 that inflicted $20 million in estimated damages. accounted for about 60 percent {$19 million) of total. tance for flood damage was $8 million out of a blocks were under water; bridges and dams were induded the partial destruction of the dam which $496,000 came from the $9 million was paid by the federal government.
province-wide payout of $62 million. damaged. Compensation was $5 million. and powerhouse at Bishop's Falls. federal government.
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Earthquake severity (Here are the typical effects of earthquakes in various magnitude ranges.) Canadian Geographic Canada Map Office, Geomatics Canada
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tion standards and other factors. Seismologists use a different Mercalli Intensity Scale to express the variable effects of an earth- 6.1—6.9 Can be destructive in areas where people live for Natural Disaster Reduction 0 or fax P: otk m“ . . ) <, 5
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