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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 
data developed?

Collect census data 

Estimate building attributes 

Refine spatial distribution 

Estimate number of buildings 

Estimate replacement value 
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Collecting census data 

� Collect census data 
Population census 
Housing census 

� Extrapolation to current values 
� Importance of high resolution (tract or ward) 
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Estimate building attributes 
� Use housing census 
� Literature review of predominant building 
construction types 
� Interpretation of satellite data 
� Expert opinion 
� Virtual reconnaissance 
� Site surveys 
� Stratified sampling 
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Collecting the data

� Field tools
� IDCT
� OSM
� Field Notes Pro

� Geotagged Photos
� Paper surveys
� Ideal to link back to footprints
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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                        
Mataram Commercial Masonry Confined masonry 1 4250 856,158                     
Mataram Commercial Masonry Confined masonry 2 3612 2,322,726                  
Mataram Commercial Masonry Confined masonry 3 195 461,887                     
Mataram Commercial Masonry Unreinforced clay brick 1 939 132,445                     
Mataram Commercial Other Other 273 56,991                        
Mataram Residential Masonry Confined masonry 1 25059 5,048,226                  
Mataram Residential Masonry Confined masonry 2 9889 6,359,222                  
Mataram Residential Masonry Confined masonry 3 1140 2,700,305                  
Mataram Residential Masonry Unreinforced clay brick 1 19807 2,793,956                  
Mataram Residential Timber/Wood Shear Wall at Grade 1 845 72,913                        
Mataram Residential Other Other 1087 490,425                     
Port Masonry Confined masonry 1 31 6,244                          
Port Masonry Reinforced masonry 1 35 7,472                          
Port Reinforced Concrete Frame 2 20 26,163                        
Port Steel Braced frame 1 10 4,817                          
Port Steel Light frame (transverse-frame; longitudinal-steel rod tension-only bracing) 1 20 27,144                        
Port Steel Moment frame 1 10 2,078                          
Port Steel Moment frame 2 10 1,738                          
Residential Masonry Confined masonry 1 21147 4,260,025                  
Residential Masonry Confined masonry 2 5819 3,741,892                  
Residential Masonry Reinforced masonry 1 3261 696,175                     
Residential Masonry Unreinforced clay brick 1 125997 17,773,065               
Residential Masonry Unreinforced clay brick 2 8351 3,053,240                  
Residential Masonry Unreinforced, with reinforced concrete floors 2 6668 2,832,794                  
Residential Reinforced Concrete Frame 1 6668 1,555,777                  
Residential Reinforced Concrete Frame 2 2410 3,152,623                  
Residential Timber/Wood Open frame at grade 1 22004 2,939,742                  
Residential Other Other 8518 5,430,268                  
Resort Masonry Confined masonry 1 405 81,575                        
Resort Masonry Reinforced masonry 2 127 40,785                        
Resort Masonry Unreinforced clay brick 1 3054 430,783                     
Resort Masonry Unreinforced, with reinforced concrete floors 2 264 112,147                     
Resort Reinforced Concrete Frame 2 127 166,128                     
Resort Reinforced Concrete Frame 8 1 71,960                        
Resort Timber/Wood Open frame at grade 1 962 128,511                     

292,376               71,572,303               

Results from field surveys: Mapping Schemes

Building Counts and Floor Area (Sq M) by Land Use, Number of Stories and Structural Type
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Remote sensing example: Typical Midrise Residential in China 

� 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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Refine spatial distribution 

� Dasymetric mapping 
� Exclude green areas, water 
� Interpolation
� EO-based weighting 
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Estimate number of buildings and square footage 
per building
� People Per Household and 
Households per building 
� Building density by key EO 
factors 
� OSM building data footprint
� Height profiles
� Microcensus
� Population density can 
correlate
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Estimate replacement value 
� Estimate square footage per building 
� 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 

cost͟ in some developing 
countries

� Not always meaningful 
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RAPs: fair price, negotiated.


