
Actuarial Society 2015 Convention  17 – 18 November 2015 

Hail and Quake in South Africa : What 

should you be worried about? 

Matthew Eagle 

Carla Fasana 

Guy Carpenter 

 



Actuarial Society 2015 Convention  17 – 18 November 2015 

Question 1 

Given the OEP Table on the screen which of the following 

statements is the most accurate? 

1. We expect a loss of R50bn 

every 200 years 

2. The probability of a loss 
exceeding R50bn in one 

year is 0.5% 

3. We have observed two 

losses above R10bn in last 

100 years so the above 

curve must be wrong 

4. On average we would 

expect a loss to exceed 

R50bn once every 200 years 

 

Occurrence Exceedance Probability (OEP) 

Return Period (years) Loss (ZAR m) 

2 2 

5 15 

10 50 

20 120 

25 300 

50 2,500 

100 10,000 

200 50,000 

250 60,000 

500 75,000 

1000 80,000 
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Question 2 

Does the OEP table below suggest a correlation (clash) 

between Cape Town EQ and Gauteng EQ? 

 

1. Yes 

2. No  

 Occurrence Exceedance Probability (OEP) 

Return Period 

(years) 
Gauteng Loss 

(R’m) 
Cape Town Loss 

(R’m) 
South Africa Loss (R’m) 

50 1,000 1,000 5,000 

100 5,000 5,000 25,000 

200 25,000 25,000 33,000 

250 30,000 30,000 35,000 

500 35,000 35,000 40,000 

1000 40,000 40,000 45,000 
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What regions and EQ drive loss?  
EQECAT - Average Annual Loss by Cresta and 

Magnitude 

Cresta 

Zone 
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What zones and size earthquakes 

drive the tail? 
EQECAT Model :1 in 200-Year 

Magnitude 
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Question 3 

How many earthquakes do you think have occurred in the 
last 200 years which would cause an insured loss of more 

than R1bn (in current values) in South Africa? 

 

1. 1 

2. 2 

3. 3 or more 

4. None  
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Scenario – Most destructive earthquake 

in recent times 
29th September 1969, Tulbagh-Ceres, M6.3 

 

Lander (1970) : 

Economic Loss of $24m which converts to 

R18m (at current ROE would be R343m!) 

Indexation since 1969 

House Price Index : Average 10.6% p.a. 

(Retail price 9.2% p.a.) 

So > R1bn in current values 

But building count has also increased 

(population 2.4x since 1969) 

So Total Indexed Loss > R2bn 

 

EQECAT (Core Logic) Estimate : 

Economic Loss ~ R75m 

Built Environment Loss ~ R50m 

Indexed Built Environment ~ R5.5bn 

(equates to 10.8% p.a.) 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNijs6ixl8kCFYIKGgodZEcDUA&url=http://capetownsquake.blogspot.com/2011/05/cape-town-earthquakes-and-potential.html&bvm=bv.107467506,d.d2s&psig=AFQjCNHCMn_hI-pJrBVstbsTdYY825m3WQ&ust=1447847198121017
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Modified Mercali Intensity scale 
Not felt Not felt except by a very few under especially favorable conditions. 

II. Weak Felt only by a few persons at rest, especially on upper floors of buildings. 

III. Weak 
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not recognize it as 
an earthquake. Standing motor cars may rock slightly. Vibrations similar to the passing of a truck. Duration 
estimated. 

IV. Light 
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors disturbed; 
walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars rocked noticeably. 

V. Moderate 
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects overturned. Pendulum 
clocks may stop. 

VI. Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight. 

VII. Very Strong 
Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary structures; 
considerable damage in poorly built or badly designed structures; some chimneys broken. 

VIII. Severe 
Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial 
collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls. 
Heavy furniture overturned. 

IX. Violent 
Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb. Damage 
great in substantial buildings, with partial collapse. Buildings shifted off foundations. 

X. Extreme 
Some well-built wooden structures destroyed; most masonry and frame structures destroyed with foundations. 
Rails bent. 

XI. Extreme 
Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad fissures in ground. Underground pipe 
lines completely out of service. Earth slumps and land slips in soft ground. Rails bent greatly. 

XII. Extreme 
Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown upward into the 
air. 
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Analysing the scenario intensity map 
Loss Scenario ~ R3.6bn 

 

MMI  Property Engineering Motor Total 

III - IV 29.3bn 0.6bn 1.5bn 31.4bn 

IV - V 1,971.5bn 76.5bn 102.5bn 2,150.6bn 

V - VI 355.0bn 6.4bn 11.5bn 372.8bn 

VI - VII 19.2bn 0.2bn 0.3bn 19.7bn 

VII - VII 7.8bn 7.0bn 0.1bn 14.8bn 

VIII - IX 5.9bn 1.2bn 0.1bn 7.2bn 

Total accumulation 

MMI V and above 387.8bn 14.7bn 12.0bn 414.5bn 

USGS Intensity 

Footprint 
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Analysing the scenario intensity map 
Loss Scenario ~ R11.8bn 

MMI  Property Engineering Motor Total 

III - IV 308.5bn 17.0bn 17.4bn 342.8bn 

III - IV 451.5bn 23.1bn 24.4bn 499.0bn 

IV - V 238.4bn 6.1bn 9.4bn 253.9bn 

V - VI 1,767.4bn 72.0bn 95.1bn 1,934.5bn 

VI - VII 506.5bn 10.3bn 16.6bn 533.5bn 

VII - VII 12.0bn 7.9bn 0.1bn 20.1bn 

VIII - IX 9.5bn 0.3bn 0.2bn 10.0bn 
Total accumulation MMI 

V and above 2,295.4bn 90.6bn 112.1bn 2,498.1bn 

SA Council for 

Geosciences 

Intensity 

Footprint 
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Scenarios 
What else has occurred since then? 

Date Epicentre Depth
Market Last 

(Current Values)

29-Sep-69 Near Tulbagh 6.3 > R2bn

08-Dec-76 Welkom 5.2 ~ R200m

26-Sep-90 Welkom 4.2

09-Mar-05 Stilfontein, North West 5.3

28-May-13 Near Mbabane 4

22-Jun-13 Thabazimbi, Limpopo 3.9 9 km

07-Jul-13 Barberton, Mpumalanga 4.7 5 km

11-Nov-13 University of Johannesburg, Gauteng 4

02-Dec-13 ~25 km south of Bela-Bela, Limpopo 4.8 5 km

15-Jun-14 Near Orkney, North West 4.9 MW 5 km

05-Aug-14 Near Orkney, North West 5.5 5 km ~ R300m

22-Aug-14 Near Orange Farm, Gauteng 3.8 10 km
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Top 25 

8 December 1976 : Welkom, M5.54, estimated market loss of ~ R200m 
 

22 February 2006 : Mozambique magnitude 7.0 - was felt and caused damage in 

Durban, ca. 1000 km from epicentre, estimated market loss of ~ R50m 
 

5 August 2014 : M 5.4 seismic event in Orkney (just south of Klerksdorp), caused one 

death and significant damage to infrastructure, estimated market loss of ~ R300m 
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Scenarios 
And what about before 1969? 

1
8

0
9
 

• ML of 6.3.  

• Near Milnerton 

• Destroyed 
Milnerton Farm 

• Associated with 
Milnerton Fault 
10km from CT CBD 

 

• Similar magnitude 
to Tulbagh but 
closer to CT – loss 
could be greater 
than 1969 

1
9

3
2
 • M5.84 

• St Lucia 

 

• We estimate a 
market insured 
loss of < R500m 
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• So possibly only 
2 events in just 
over 200-years 
with loss > R1bn 

 

• And possibly 5 
events with loss 
> R200m 

 

• BUT 3 events > 
R200m in last 
50-years 
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Checking Model Components 

against independent research 
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Question 4 

Which of the following natural hazards concerns you most? 

 

1. Drought 

2. Earthquake 

3. Flood/Rain/Wind 

4. Hail 
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Hail events in South Africa 

Hail Scenarios 
A Frequency Issue 
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Hail events  
Understanding the claims distribution 

Most catastrophe models estimate loss as a % of insured values 

So double the insured value = double the loss 

That does not happen in practice, especially for perils such as Hail, Wind and Flood 
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Use of Satellite Drone Imagery 
Tianjin Explosion – August 2015 

Pre-event imagery captures 
pre-event land-use and cargo 
inventory 

Post-event imagery from +1 
day partially obscured by 
smoke 

Post-event +4 day image is 
smoke free and clearly shows 
impact area 

Bright white areas of the image 
are due to the sun reflecting off 
residue water from firefighting 
efforts and fallen glass/debris.  
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Hail Scenarios 
Nov. 28 2013 hailstorm : Total Loss of ~ R2bn (Bloomberg Report)

Centurion Car Park Scenario

Number of cars 4,500

Average Sum Insured 170,000 Total SI 765,000,000

Average Claim 30,000 Total Claim Amount 135,000,000

N1 Traffic Jam

Highway Length 45km Average Car Length 4.5m

Length Affected 20km Space Between Cars 3m

Number of lanes 8 Total Vehicles Damaged 21,333

Average Claim 30,000 Total Claim Amount 640,000,000

FSB (based on Motor Insured Values only)

Market Factor

1:200 4,100,000,000         

0.46%

GC Model (Combined)

Return Period Loss (ZAR)

2 40,000,000

5 160,000,000

10 380,000,000

20 1,050,000,000
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Question 5 

Which of the following other perils/risks concerns you most? 

 

1. Cyber attack 

2. Dam Burst 

3. Power Blackout 

4. Terrorism 

5. Explosion 

6. Pandemic 
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Disclaimer 

The data and analysis provided by Guy Carpenter herein or in connection herewith are provided “as is”, without warranty of 

any kind whether express or implied. The analysis is based upon data provided by GC or obtained from external sources, the 

accuracy of which has not been independently verified by Guy Carpenter. Neither Guy Carpenter, its affiliates nor their 

officers, directors, agents, modelers, or subcontractors (collectively, “Providers”) guarantee or warrant the correctness, 

completeness, currentness, merchantability, or fitness for a particular purpose of such data and analysis. The data and analysis 

is intended to be used solely for the purpose of GC’s internal evaluation and GC shall not disclose the analysis to any third  

party, except its reinsurers, auditors, rating agencies and regulators, without Guy Carpenter’s prior written consent. In the  

event that GC discloses the data and analysis or any portion thereof, to any permissible third party, GC shall adopt the data 

and analysis as its own. In no event will any Provider be liable for loss of profits or any other indirect, special, incidental and/or 

consequential damage of any kind howsoever incurred or designated, arising from any use of the data and analysis provided 

herein or in connection herewith. 

There are many limitations on actuarial analyses, including uncertainty in the estimates and reliance on data. As with any 

actuarial analysis, the results presented herein are subject to significant variability. While these estimates represent our best 

professional judgment, it is probable that the actual results will differ from those projected. The degree of such variability could 

be substantial and could be in either direction from our estimates. 

Statements or analysis concerning or incorporating tax, accounting or legal matters should be understood to be general 

observations or applications based solely on our experience as reinsurance brokers and risk consultants and may not be relied 

upon as tax, accounting or legal advice, which we are not authorized to provide. All such matters should be reviewed with 

GC’s own qualified advisors in these areas. 


