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Manila 1975 1990 2000 2010

- Rapid urbanization 

Manila, 1975 1990 2000 2010

Taubenböck et al. 2012
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Conventional approaches to assess the seismic vulnerability of buildings 
face a challenging situation

„First Assessment - Street Surveying“ 
Istanbul: 75 engineers 1 year

„Smith rebound hammer test“,
Padang 2008Padang 2008
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Research Questions
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- Which features can be derived from satellite remote sensing data that 
best explain seismic building vulnerability?

- How suitable are features derived from satellite remote sensing data for 
estimating seismic building vulnerability levels?
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Experiment Setting and Data
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Scoring Value (SV)

Detailed assessment by civil engineers in situ

Mück et al. 2012

EMS-98
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Feature CalculationFeature Calculation

Spatial Level

Building Level Block Level

XB1
XB2

XS1
XS2

…
XBn

…
XSn
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Feature CalculationFeature Calculation

132-dimensional feature vector, 
whereby 73 features are related to individual buildings, 
and 59 provide block level information. 

a) features that went into the calculation of the in situ values when they can
be quantified by means of remote sensing data

b) features frequently utilized in previous studies on remoteb) features frequently utilized in previous studies on remote
sensing based building vulnerability assessment

) f t th t d t di i i t b b ilt t tc) features that were used to discriminate urban built-up structures
by means of remote sensing previously
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METHODS
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RESULTS
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Regression AnalysisRegression Analysis
SCORING VALUE (SV)

Height and geometry most important determinants (significant at 99.9% level)  

R² of 0.262; 

Additional features raise the model’s R² value to 0.32

Spectral features enhance model performance but are rarely significantSpectral features enhance model performance but are rarely significant
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Supervised RegressionSupervised Regression
SCORING VALUE (SV)
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RESULTS
Applied Regression Model
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Applied Regression Model

high vul.

low vul.
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RESULTS
Supervised Regression and Classification
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Supervised Regression and Classification
EMS-98

Overall Accuracy:  65.4%
Kappa statistic:     0.36
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Large-area Assessment

www.DLR.de  •  Folie 15/20

data with coarser spatial resolution but larger spatial coverage (TanDEM-X, 
RapidEye)

Polygon()
X1

X2

X3

…
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Large-area Assessment
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Overall Accuracy:  85.6%
Kappa statistic:     0.77
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Conclusions & Outlook & Outlook

www.DLR.de  •  Folie 18/20

relation between urban morphology drawn from remote sensing 
and seismic building vulnerability existsand seismic building vulnerability exists

estimations feature accuracies that may allow 
f l bl t ith t t i i l bilit tfor a valuable support with respect to seismic vulnerability assessment 

define common scales and benchmark accuracies that need to be metdefine common scales and benchmark accuracies that need to be met

User: Can I make decisions based on the results?

Scientist: What accuracies do you need in order to make decisions?
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