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THE CHALLENGE

— DYNAMIC exposure model for monitoring risk based on open data
- capturing urbanization

— HIGH-RESOLUTION exposure data globally
- on the building-by-building level
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U N DERSTAN DING THE DYNAMICS

From static to dynamic risk
- Cities are growing and reshaping
- Building stock and values are changing
- Smaller earthquakes can weaken structures
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THE STRATEGY

— CROWD-SOURCED APPROACH FOR DATA COLLECTION
- Developing a platform around the OpenStreetMap ecosystem

— INTEGRATING STANDARDS
- From GEM/USGS building taxonomy to EMS98 classification

— PROVIDING DYNAMIC EXPOSURE
- Deriving exposure indicators with SERA/GEM exposure models

DATA COLLECTION
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OpenStreetMap data
Open data
Expert knowledge
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OPENSTREETMAP
THE WIKIPEDIA OF GEO DATA

OPENSTREETMAP TODAY:

6+ million contributors
6+ billion elements

OpenStreetMap node density
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OPENBUILDI ;
~.5+ mjillion building footprints add

390+ million building footprints OpenBuildingMap — Building density
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CROWD ACTIVITY

OSM Buildings Blog Examples Documentation Code Contact
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Crowd activity can lead to high deg_rée haf detail
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DYNAMICS PROCESSING

- Updating from OpenStreetmap every 60 seconds
- Processing all changes
- Algorithmically assessing all possible building properties
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Corner building Building #2 Building #4 Grundsambe
Land use residential residential residential o
Shops etc. restaurant - —,'_—_-———
»Occupancy |G S AT e e -
Position | .. F =
Direction R B
Shape i | :— =
Footprint area i1 E | |
Stories I l' = A e T
- Inhabitants | | -
- Date Ll | A,J
- Exterior walls i '.%”“l o !,\m
- Floor 2 YEra
e A -
- Roof mﬁwﬁm _ '_: : “- e

From predominant land use, building type, and points of interest (shops, cafes, etc.) we derive the

occupancy. OpenStreetMap explicit data
OpenStreetMap implicit data

Examle from central Berlln German S
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Corner building Building #2 Building #4
Land use residential residential residential
Shops etc. restaurant
»>Occupancy |G SR ES e
Position corner interior of a block interior of a block
Direction undefined along street along street
Shape irregular rectangle U-shape
Footprint area ~440m? ~325m? ~620m?
Stories 5 7 5 .
> inhapitants [T B >
- Date JIEl T
- Exterior walls R B o
- Floor %:—\l“”m :
- Roof # "_wa e
e gp TS

From building footprint area and number of stories we derive the expected number of inhabitants .
using external statistical data. OpenStreetMap explicit data
OpenStreetMap implicit data

| Example from central Berlin, Germany £
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Corner building Building #2 Building #4
Land use residential residential residential
Shops etc. restaurant
»>Occupancy |G SR ES e
Position corner interior of a block interior of a block
Direction undefined along street along street
Shape irregular rectangle U-shape
Footprint area ~440m? ~325m? ~620m?
Stories 5 7 5 .
- Inhabitants N 1 -
- Date /1 e
- Exterior walls R B Rt
> Floor g;-—\l“”m
- Roof s -
R e g 8

From location, position, and number of stories we derive the construction date and subsequently

derive information about walls, floors, and roofs from knowledge about local architecture. OpenStreetMap explicit data
OpenStreetMap implicit data

i

| Example from central Berlin, Germa
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NARROWING DOWN...

If for a building the available information is not sufficient for an unambiguous
classification, we use all available information to narrow down the classical
building-type distribution (for the region) to the possible subset of types that match

the available building data

Eliminate those that Remaining building types
All building types do not match with that comply with known
the available :
constraints

information
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ATHENS, GREECE

Addressing the lack of building data completeness
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1:0nly the eastern halfet Athens has building covérage

jn Ope‘nS_treetMap/OpenBuildingMap
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KINDS OF EXPOSURE OUTPUTS

INCOMPLETE
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AGGREGATION LEVEL

- Number of buildings in a cell = Building type
> Number of people per building type - Number of people in the building
in a cell - Replacement cost of the building
- Proportion of building types in a
cell

- Replacement cost of all buildings of the
same type in a cell
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INCREASING THE RESOLUTION
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FROM AGGREGATION LEVEL

Aggregated exposure on a 1x1km grid from the
upcoming GEM Global Exposure Database.

Derived from data on population, households, land
cover, building inventory, living standard, topography, ...

Exposure data on street block or multi-block resolution.

Highlights critical infrastructure such as power facilities
and bridges but also hospitals and school.

Exposure on a building-by-building resolution.

Depends on availability of detailed building data,
covering building footprints, occupancy type, amenities,
and structural information.
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COLOGNE

— Example earthquake risk model for the city
— Full building coverage in OpenBuildingMap
— Additional open-data sources available
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Probability DG3 [%]

<2[68627]
2-4 [43845]
4-6 [15481]
6-8 [10906]
8-10 [8227]
10-20 [16307]
20-30 [6078]

ROCUOEOE




GLOBAL DYNAMIC EXPOSURE

NATURAL HAZARD RESILIENCE FOR A RAPIDLY CHANGING SOCIETY

Residents

0.00-1.00
1.00 - 2.00
2.00 - 3.00
3.00-4.00
4.00 - 5.00
5.00-7.00
7.00 -10.00
10.00 - 15.00
15.00 - 25.00
25.00 - 40.00
40.00 -200.00

IIRRREE0000
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Value [million €]

0.00-0.10
0.10-0.20
0.20-0.30
0.30-0.40
0.40 - 0.50
0.50 -0.70
0.70-1.00
1.00-1.50
1.50 - 10.00
10.00 - 192.06

IIRREC0000
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SUMMARY

GLOBAL DYNAMIC EXPOSURE
- Open and purely algorithmic (reproducible) model
- Building on constantly growing databases

CROWD-SOURCING WILL CREATE
- Amounts of high-quality data never seen before
- Risk awareness and understanding of mltlgatlmf*m




THANK YOU

CONTACT: DS@GFZ-POTSDAM.DE
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