The Basic Process of Developing Exposure Data

This section provides examples of the data fusion and sampling process. This will include using the host
countries census data, OSM data, and site surveys. In addition, challenges to developing exposure will be
discussed- such as the inference of building exposure below the census level. The audience will leave with an
understanding of how exposure data is developed, what needs to be collected, what the challenges are.
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How Is exposure il Collect census data
data developed?

=Ll Estimate building attributes
¢ Refine spatial distribution

ﬂ Estimate number of buildings
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Estimate building attributes

* Use housing census
* Literature review of predominant building
construction types

* Interpretation of satellite data B===

Creating a Global Building Inventory for

Earthquake Loss Assessment and Risk

* Expert opinion Mascgomen
* Virtual reconnaissance
* Site surveys

e Stratified sampling
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Best Location
Lon: <118.2012

Lat 33.766954

Acc- 35.0
Prov: network
Time: 12:19:50)

Commercial
Industrial
Agricultural
Education
Emergency Services

Number of stories: (1,2,3 etc): 2

Year of construction

pre-1956
1955-1971
1971-1983

Structure Type

Reinforced Concrete

Timber Wood

Steel

Manufacturing
Petrochemical
Resort

Port

Power generation

1991-2002
2002-present

Frame

Shear wall
Precastframes
Unknown

Open frame at grade

Shear wall at grade
Dwellinganchored at grade
Dwelling elevated onpiers or stilts
Unknown

Momentframe

Braced frame

Lightframe (transverse-frame; longitudinal-steel
rod tension-only bracing)

Unknown

Rubble stone, field stone
Adobe (earth brick)
Simple stone
Massive stone
L th units.
Unreinforced, with reinforced concrete floors

Reinforced:

Y
Confined masonry (withina reinforced concrete frame)

Unknown

Masovy. confined

Carth, unbnown renforcement
'
Lanh, winforced
Wond

h wweintosced

Other material

et Tach

Concavte blocks, hollow

Masonry wit, other
Farth technolegy, unknown
Parnined earth

| ot ox et cone

Collecting the data

* Field tools

« IDCT
« OSM

» Field Notes Pro
» Geotagged Photos
« Paper surveys

* |ldeal to link back to footprints
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Results from field surveys: Mapping Schemes

Building Counts and Floor Area (Sq M) by Land Use, Number of Stories and Structural Type

Zone Land Use  Basic Structural Type Detailed Structural Type Stories # of Buildings Total Sq Meters
Airport Reinforced Concrete Frame 1 20 15,000
Commercial Masonry Confined masonry 1 861 173,413
Commercial Masonry Confined masonry 2 270 173,616
Commercial Masonry Reinforced masonry 1 175 37,352
Commercial Masonry Unreinforced clay brick 1 2151 303,389
Commercial Masonry Unreinforced clay brick 2 97 35,452
Commercial Masonry Unreinforced, with reinforced concrete floors 2 97 41,191
Commercial Reinforced Concrete Frame 1 451 105,211
Commercial Reinforced Concrete Frame 2 296 387,201
Commercial Reinforced Concrete Shear wall 1 77 12,214
Commercial Reinforced Concrete Shear wall 2 146 57,050
Commercial Timber/Wood Open frame at grade 1 886 118,346
Commercial Other Other 171 173,692
Industrial Masonry Confined masonry 1 849 171,021
Industrial Masonry Reinforced masonry 1 849 181,263
Industrial Reinforced Concrete Frame 2 562 735,185
Industrial Steel Braced frame 1 280 134,875
Industrial Steel Braced frame 7 1 8,784
Industrial Steel Light frame (transverse-frame; longitudinal-steel rod tension-only bracing) 1 562 762,777
Industrial Steel Moment frame 1 280 58,204
Industrial Steel Moment frame 2 280 48,667
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Remote sensing example: Typical Midrise Residential in China
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« Large residential apartments up to eight stories

» Typically constructed of unreinforced brick walls with
concrete floor and roof diaphragms.

* Observed RC frame with URM infill in newer buildings
as well as typical soviet bloc construction
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1991-2002*
1991-200¢ 1- 100.0° —
1- 100.0* 2002-prese’
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Refine spatial distribution

* Dasymetric mapping

e Exclude green areas, water
* Interpolation

* EO-based weighting

.
UFB1 Uneeinforced brick mamary in mnd mortar withoot timber posts
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Estimate number of buildings and square footage
per building

* People Per Household and

Households per building World
 Building density by key EO 800
factors 700 °

. . . [ ]
* OSM building data footprint e e

£500 ——F————F———F——— ¢ et

* Height profiles S oo ”_...;ﬂ'_....s. .
* Microcensus £ 300 ..,...--.";30°

. . oo®® V7 18.582x 416,972
* Population density can 200 o =005

Q.-
correlate P les®
i 0 5 10 15
Rooms
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Estimate replacement value

* Estimate square footage per building
e Building value per meter by
building type or occupancy

Building construction manuals
Expert opinion

GDP/median income

Scale by building durability

Difficult to estimate “replacement
cost” in some developing o

countries =
Not always meaningful

JRC TECHNICAL REPORTS

Global flood depth-damage functions
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