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Geo Risk Insurance Seminar– Esri 

Spatial Analysis in Catastrophe Modelling 
Process 
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Introducing Guy Carpenter 

 World leader in reinsurance brokerage 

 

 Advisory and assistance role of insurance companies 

 

 Structuring, negotiation and placement of reinsurance 
programs 

 

 Development of tools and models for the insurance market 
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Agenda 

 

 Spatial Analysis : 3D GC Methodology 

 Why use 3D data ? 

 Portfolio exposure 

 

 Spatial Analysis : 3D Modelling 

 Flood 

 Conflagration 
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Introduction 

19 

 Guy Carpenter Experience 2011-2016 

2011 2012 2013 2014 2015 2016 2017 … 

Q4 
Installation 
Belgian 3D 
Building Layer 

GC second 
opinion flood 
analysis 
Belgium 

Q1 

Q2 
Enhanced 
Accumulation 
Study Belgian 
Terror Pool 

Q4 
Installation 3D 
Building Layer for 
the Netherlands 

Q1 

Development 
exposure model 
Dutch Flood Pool 
(NHO) 

Q1 
Installation 3D 
Building Layer  for 
Paris, London, 
Prague 

Q2 
Partnership with 
PoolRE and Cranfield 
University    

Q2 

Modelling of "Large 
Risks" for the French 
Terror Pool - GAREAT 

Q4 
Extension 3D Building in 
Europe 

Creation of an 
exposure database 
with 3D information 
For France, Italy 

During 2017 



Spatial Analysis  
3D GC Methodology 
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Spatial Analysis : 3D GC Methodology 
Why 3D data ? 

5 02 September 2016 

Market requests 

• Locate risk 

• Characterise or classify risk 

• Estimate the value of risk 

• Reduce uncertainty in catastrophe models 

• Requirement of insurance regulation 

Current answers using 2D methods 

 Geocoding by point matching 

 By using a land use layer 

 Based on the area 

 Primary characteristics (occupancy…) 
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Spatial Analysis : 3D GC Methodology 
Why 3D data ? 

6 02 September 2016 

 Example of classical 2D process 

 

Location 

• Address 
matching point 

• Disaggregation 
(Land Use 
Layer) 

Characteristic 

• Occupancy 

• Construction 

 

Value 

• Benchmark 

• Area 
methodology 
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Market requests 

• Locate risk 

• Characterise or classify risk 

• Estimate the value of risk 

• Reduce uncertainty in catastrophe models 

• Requirement of insurance regulation 

7 02 September 2016 

Advantage of 3D 

 3D method : building matching 

 Identification of a building, structure 

 Best estimate values of buildings (using the volume ...) 

 Secondary characteristics (geometry, roof type …) 

 Improve results for Solvency II 

Spatial Analysis : 3D GC Methodology 
Why 3D data ? 
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Spatial Analysis : 3D GC Methodology 
Why 3D data ? 

8 02 September 2016 

 Example of a 3D process 

 

 

 

 

 

 

 

 

 

 

 

Location 

•Address matching 
point 

•Disaggregation 
(Land Use Layer) 

 

Characteristic 

•Occupancy 

•Construction 

 

Value 

•Benchmark 

•Area methodology 
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Spatial Analysis : 3D GC Methodology 
Portfolio exposure - Location 

9 02 September 2016 

 

• Improve the localisation of risks 

• Enhance precision for models (flood, conflagration etc.) 
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Spatial Analysis : 3D GC Methodology 
Portfolio exposure - Location 

10 02 September 2016 

 

 

 

• Allow building usage, density and volume 

• Disaggregation using area, height and volume 

• Different weight by buildings 
 

 

Corine Land Cover  3D Topo France, ESRI 
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Spatial Analysis : 3D GC Methodology 
Portfolio exposure – Building characteristics 
 

11 02 September 2016 

• Identification of materials, structure 

• Adjustment of model using new building classification 

Stadium of France (source: 3D WareHouse)  Haussmann building in Paris  
(source: 3D WareHouse) 
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Spatial Analysis : 3D GC Methodology 
Portfolio exposure - Value 

12 02 September 2016 

 

Ground Area Height Value 

 

 

• Building surface area does not determine usage 

• The value of a building is determined by total area  
 
 

 



Spatial Analysis  
3D Modelling 
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Spatial Analysis : 3D Modelling 
Flood 

14 02 September 2016 

 
• Increased accuracy of risk location in the floodplain 
• Taking into account the building height to adjust the probability of impact 
• Allows for assessment of flood impact in horizontal and vertical directions 
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Spatial Analysis : 3D Modelling 
Flood 

15 02 September 2016 

 
• Increased accuracy of risk location in the floodplain 
• Taking into account the building height to adjust the probability of impact 
• Allows for assessment of flood impact in horizontal and vertical directions 
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Spatial Analysis : 3D Modelling 
Conflagration 

3D allows to take into account the geometry and the shield effect on buildings against blast 

explosion 

• Relative position and height of buildings influences the spread of the explosion 

• Damage is not uniform depending on the radius of the explosion 

 

It is possible to analyse the main buildings in 

a circle in order to 

 Evaluate those exposed 

 Evaluate those that can be partially 

damaged 

 Exclude those which are not damaged 

because of shielding by other buildings 

16 02 September 2016 
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Spatial Analysis : 3D Modelling 
Conflagration 
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Spatial Analysis : 3D Modelling 
Conflagration 

18 02 September 2016 

Disadvantage 2D 

• Not take into account the topography 

• Identical injury rates for each building environment 

• Absence of effects dams/shield 

• History limited scenarios 

Advantage of the 3D approach 

 Taking into account the topography (elevation ...) 

 Specific damage rate by building environment 

 Modelling of the shield effect 
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Contact: 

 Yannick Drif : Yannick.Drif@guycarp.com 

 Sarah Burns: Sarah.E.Burns@guycarp.com 



GUY CARPENTER 

Guy Carpenter Disclaimer 
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