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Republic 
of South Africa:

Exposure to 
natural hazards

- reinsurance 
schemes
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The CRESTA 
organization
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Main tasks of CRESTA

Collection and publication of general 
information on:
– loss history
– loss potential assessment

Collection and publication of general 
information on actual insurance systems:
– average rates
– deductibles
– legal regulations

Promotion of standardized accumulation 
control of natural perils
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CRESTA-Members
Companies/Institutions

Reinsurers 
30.8%

Direct Insurers 44.6%

Brokers 
10.8%

Others 
13.8%

Worldwide distribution 
(in total: 610)

Europe 370

USA 81

Canada 15

Latin America 
46

Asia 60

Near East 10
Australasia 18

Africa 10

Internet -> http://www.cresta.org
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Definition of 
various “zones” 
(exposure, accumulation 
assessment and loss 
accumulation zones)
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Accumulation Assessment Zone 
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Loss Accumulation Zone 
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General aspects 
and trends of 
natural exposures 
world-wide
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Great Natural Disasters
1960 - 1998

Economic/insured losses
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Great Natural Disasters 1960 - 1998
Decade Decade Decade Last ten years Factor Factor 

1960 - 1969 1970 - 1979 1980 - 1989 1989 - 1998 80s : 60s last ten : 60s

Number 16 29 70 53 4.4 3.3

Economic 
losses

52.5 100.9 162.4 479.3 3.1 9.1

Insured 
losses 7.0 11.8 32.3 106.9 4.6 15.3

© Munich Re 1999
Loss figures in US$ billion (1998 values)
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Natural Perils / Loss Potential 
(insured losses only)
Event Market loss Occurrence

(in billion Rand) probability
(1x in ... Years)

Earthquake USA 460 1000
80 100

Windstorm Japan 90 100
Earthquake Japan 70 200
(incl. Governmental
EQ-insurance)
Earthquake South Africa 14 1000 (minimum)

Hailstorm South Africa 6 100

Windstorm USA 290 50

Windstorm Europe 120 100
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the portfolio composition
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Natural Hazards:
Munich Re‘s 
evaluation of the 
exposure in RSA
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Natural Hazards - Sources
University of Witwatersrand, Johannesburg

Department of Geography and Environmental Studies (Dr. S. Mason)
Department of Civil Engineering (Prof. David Stephenson)
Bernard Price Institute of Geophysical Research (Prof. C. Wright / Dr. A. Cichowicz)

Council for Geoscience (Geological Survey), Pretoria (Dr. Gerhard Graham / Colin Forbes / Dr. Andrzej Kijko)

Council for Scientific, Industrial Research (CSIR), Pretoria
Water, Environment and Forestry Technology (Sean O'Beirne / Mark Zunckel)

South African Weather Bureau, Pretoria & Durban (M.V. Laing / Ms Elsa de Jaager)

University of Pretoria, Pretoria
Department of Civil Engineering (Prof. Johan van Heerden)

Eskom Technology Group, Cleveland
Environmental Sciences (Dr. Gerhard Held)

University of Cape Town, Cape Town
Department of Oceonography (Professor G.B. Brundrit)
Department of Environmental & Geographical Science (Dr. Belinda Dodson)

University of Stellenbosch, Stellenbosch
Department of Civil Engineering (Prof. Jan Rossouw)

University of Natal, Durban
Department of Geographical/Environmental Sciences (Prof. Roseanne Diab)

University of Natal, Pietermaritzburg
Department of Agricultural Engineering (Prof. R. Schulze /Steven D. Lynch)
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Natural Hazards - CRESTA-Zones
Accumulation Assessment Zones



- 19 -

Natural Hazards - Fire Liability Distribution
Countrywide Property TSI in percent

1996:
~ R1700 billion
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Earthquake:
Munich Re‘s 
evaluation of the 
exposure in RSA



- 21 -

Earthquake - Historical Events
YEAR LOCATION MAGNI MMI

1809 Cape Town Region 6,1 VIII
1811 Cape Town Region 5,5 VII
1860 Durban area VI
1912 Koffiefontein 6,0 VIII
1932 Cape Town Region 5,0 VI
1932 Off Cape St. Lucia 6,7 IX
1942 Port Shepstone (Natal) 5,5 VII
1953 Namaqualand (Cape) 5,8 VII
1955 Offshore (Natal) 5,5 VII
1957 Zastron District (OFS) 5,5 VII
1968 Uitenhage (Cape) 5,5 VI
1969 Ceres-Tulbagh (Cape) 6,3 IX
1970 Cape Province 5,7 VII
1976 Johannesburg 5,2 VII
1976 Welkom (OFS) 5,2 VII
1977 Klerksdorp Goldfield 5,2 VII
1989 Welkom 5,5
1990 Welkom 5,4
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Earthquake - Exposure Zones
Seismic Hazard Map
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Earthquake - Expected Losses
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Earthquake - Western Cape Scenario

Scenario description (distant earthquake)
Location: Ceres/Tulbagh region
Magnitude (Richter): 7.0
Focal depth (km): 15
Maximum intensity (Mercalli): IX
Return period: 1,000 years (approx.)

Historic events 
Location: Cape Town 1809
Magnitude (Richter): 6.1
Maximum intensity (Mercalli): VII - VIII

Location: Ceres/Tulbagh 1969
Magnitude (Richter): 6.3
Maximum intensity (Mercalli): IX
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Earthquake - Western Cape Scenario
Property TSI:
R310 billion (MD & BI)

Insured losses: 
R6.2 billion (MD & BI)
R4.3 billion (MD)

PML (property): 2.0% 
(no deductible applied) 

CRESTA-zones
affected:  8,10,11,12
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Earthquake - Gauteng Scenario
Property TSI:

R558 billion ( 
MD & BI)

Insured losses: 
R14.3 billion (incl. BI), 
R10.0 billion (excl. BI)

PML (property): 2.4%
(no deductible applied)

CRESTA-zones: 5,6,7
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Earthquake - KwaZulu-Natal Scenario

*1932

*Scenario

Johannesburg

Durban
Insured losses: 
R3.2 billion
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Hailstorm:
Munich Re‘s 
evaluation of the 
exposure in RSA
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Hailstorm - Historical events
Global major events (insured losses)

1976 Sydney USD 42 Mio
1979 Adelaide USD 20 Mio
1980 Jo´burg (Jan-Smuts-Airport) USD 12 Mio
1981 Alberta (Canada) USD 83 Mio
1981 Texas/Oklahoma (USA) USD 200 Mio
1984 South Africa R50 Mio
1984 Munich (Germany) USD 500 Mio
1985 South Africa R75 Mio
1990 Sydney (Australia) USD 240 Mio
1990 Colorado (USA) USD 625 Mio
1991 Alberta (Canada) USD 400 Mio
1992 Switzerland USD 145 Mio
1994 Cologne, Bonn (Germany) USD 315 Mio
1995 Texas (USA) (2 Hailstorms) USD 1560 Mio
1998 Minneapolis (USA) USD 1305 Mio
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Hailstorm - Exposure Zones
Hailday Frequency
Hailstorm Events (1947-96)
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Hailstorm - Gauteng Scenario

Scenario description
Location: Johannesburg/Pretoria
Hailstorm track length: ca. 100 km
Hailstorm area: 2.000 - 3.000 km²

Vehicles at risk: 1.2 million (total: 2.6 million)
Vehicle repair costs:R14.000 per vehicle
Loss frequency: 10-25%

Return period: 100 years
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Hailstorm - Gauteng Scenario
Property TSI:
R391 billion

Motor TSI:
R69 billion

Insured losses: 
R6.2 billion (MD & Motor)
MD: R3.4 billion
Motor: R2.8 billion

PML (MD): 0.9% 
PML (Motor): 4.0% 
(no deductible applied) 

PML (MD & Motor):1.4%
(no deductible applied)

CRESTA-zones: 5,6,7
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Other perils:
Munich Re‘s 
evaluation of the 
exposure in RSA
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Other Perils

Drought

Lightning

Veld fire

Landslide
Soil erosion

Windstorm

Hail

Tornado

Flood
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Windstorm - Maximum Wind Speed
Maximum Wind Speed / Storm Events (1947-96)
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Meteorological Events (1947-1996)
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Windstorm - Western Cape Scenario

Scenario description
Location: Cape Town to Mosselbaai
Maximum wind speeds: >150 km/h
Return period: 100 years

Insured loss (today): R0.5 - R0.8 billion 

Historic event
Location: Cape Peninsula April 1993
Maximum wind speed: 200 km/h
Precipitation 150mm/24 hours

-> worst storm in 30 years
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10/1929 Baragwanath (near
Alberton)

Path length: 18 km

11/1948 Roodeport / Irene 700 houses devasted.
Injureds: >100, Deaths: 7.

Path length: >64 km.

11/1952 Albertynsville Injureds: 600, Deaths: 24. Path length:18 km.

5/1967 Dobsonville /
Randfontein

Injureds: 200, Deaths: 2. Path length: 30 km.

11/1976 Hannover / Tropsburg /
Petrusburg

Little destruction as passed
mainly through farmland.

Path length: 175 km.

12/1986 Piet Retief Economic losses: R12 m,
Deaths: 1.

12/1998 Umtata / Hogsback Economic losses: R1000 m,
Insured losses: R100 m,
Injureds: 163, Deaths: 24.

1/1999 Umtata / Mount Ayliff Deaths: 21.

Tornado - Historical Events
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Tornado - Exposure Zones

Umtata 15.12.98

Economic loss: 
R1.0 billion

Insured loss: 
R100 million

Tornado Frequency
Tornado Events (1947-96)



- 40 -

Lightning - Exposure Zones
Lightning Ground Flash Density
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Flood - Rainfall and Flood Comparison
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DATE LOCATION DAMAGE

  4/1856 Durban Durban comletely flooded, little loss of life.
12/1874 Eastern Cape Extensive damage in Fort Beaufort, Queenstown and East

London.
  5/1885 Southern Cape Cattle and >3000 ostriches dead, homes and bridges washed

away, landslides.
  1/1904 Bloemfontein Low lying area of Bloemfontein flooded, hundreds homeless.

Deaths: 60.
  5/1905 Natal Deaths: hundreds of people.
  5/1916 Southern Cape A 6-7m high wall of water swept past Thornhill. Damage to

farm-lands and irrigation channels. Bridges, cars, buildings
washed away. Deaths: > 30.

  4/1941 Beaufort West Cars washed away. At least 55 families homeless.
11/1950 Johannesburg Buildings flooded, walls collapsed, power supply cut.
  9/1968 Port Elizabeth All communication lines broken. Houses, cars streets washed

away. Economic losses:
ca. R40 m. Deaths: 11.

  3/1976 Natal Coast Economic losses: R50 m.
Deaths: at least 25.

  1/1981 Laingsburg /
Cape Province

185 homes and 23 offices destroyed. Insured losses:
R48 m. Deaths: >200

Flood - Historical Events
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Flood - Historical Events
DATE LOCATION DAMAGE

 3/1981 Port Elizabeth Economic losses: R50 m.
Deaths: 17.

1/1984 North-Eastern
Regions

Cyclone Domoina. Property damage: US$57 m,
Insured Losses: US$24 m.
Deaths: 61

 9/1987 Natal Homes, bridges (14) washed away. Ladysmith: 3000
homes inudated. Economic losses: R1,5 billions /
US$520 m, Insured losses: US$250 m. Homeless:
65.000, Deaths: 487.

 2/1988 Central Interior Ca. 1250 bridges in the Free State and Northern
Cape destroyed, dams broken, >10.000 homeless.
Economic losses: US$ 123 m (R300-400 m), Insured
losses: US$ 53 m.
Deaths: 30.

 2/1994 Bethlehem and
Ladysmith

Ladysmith: > 1000 families homeless. Economic
losses: R50 m (US$ 14 m).

 2/1996 N,NE,E-South
Africa

Homes, roads, bridges flooded. Homeless: 3.000,
Missing: 15, Affected: 200.000, Deaths: >40.
Mpumalanga: Economic Losses: roads and bridges:
R240 mio, houses: R120 m, crops R15 m.
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Flood - Exposure Zones
Flood Frequency
Flood Events (1947-96)
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Flood - KwaZulu-Natal Scenario

Scenario description
Location: KwaZulu-Natal;

surroundings of 
Durban/Pinetown, 
Pietermaritzburg and 
Richards Bay

Return period: 100 years

Insured loss (today): R2.0 billion 

Historic event
Location: Natal flood in 1987

Economic/Insured losses: R1.5 billion / R0.7 
billion Death/Homeless: 487 / 65.000
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Study Results 
Insured losses (bn R) 
Occurence Probability

Earthquake in the Western Cape (Cape Town)
Earthquake in Gauteng (Johannesburg)
Earthquake in KwaZulu-Natal (Durban)

~ 6 / 1000 y
~ 14 / 1000 y

~ 3 / 1000 y

~ 6 / 100 y
< 1 / 100 y

Hailstorm in Gauteng (Johannesburg/Pretoria)
Windstorm in the Western Cape (Cape Town)

~ 2 / 100 yFlood on the south-east coast (KwaZulu-Natal)

Natural catastrophe exposure in RSA
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constant update of modern tech-
nologies, research and communication 
to all available information sources 

evaluation and use of pml calculation 
models 

scientific assessment

Control of natural hazards business in 
Munich Re means:

employment of large group of 
scientists
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Is our media also going to report:

“The Turkey Experience“

“The Government never bothered to

prepare for a disaster on this scale“.

(Argus : 24 Aug. 1999) 
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THE END 

We thank you 
for your attention.

Please feel free to ask 
your questions.
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