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Abstract of Thesis

Earthquakes are one of the most devastating natural disasters at present in the world. Most recently, Earth-
quake response and related information are very significant particularly earthquakes impact on the urban com-
munities and its infrastructure. Earthquake research can play a crucial role in a regional community to mitigate
hazard and make awareness both of public and administration level. A major earthquake has been forecast for
Bangladesh in the near future due to its position at the junction of three continental plates. Should an earth-
quake occur, it is expected to be devastating, particularly in the capital city of Dhaka, due to a large number of
high-rise buildings constructed on relatively unstable ground and the high population density of the metropoli-
tan area. Of primary concern is the fact that such a massive earthquake would be very difficult for the govern-
ment and non-governmental organizations to handle, due to the low quality of local infrastructure. In this paper
first chapter, we use statistical methods to identify correlations among the occupancy classes, essential facilities,
and population density in both of Dhaka North City Corporation (DNCC) and Dhaka South City Corporation
(DSCC). Correlation analysis shows that medical care and emergency response are positively weak correlated
in DNCC but DSCC areas negatively correlated except for commercial area (Medical care) and industrial area
(emergency response). Multiple regression analysis indicates that the potential to efficiently respond to a dis-
aster is relatively low concerning the emergency response and medical care facilities in both of DNCC and DSCC
area. The findings reveal that essential facilities in DSCC are fewer than those of DNCC and it is necessary to
set up more essential facilities both in areas, particularly in DSCC area.

The damage done in earthquake disasters is correlated to the types of housing structures that are present. In
the last two decades of urbanization in Dhaka, rapid growth without proper planning has been a major concern.
The second chapter in this study we evaluate the performance of the decision tree and random forest techniques
to predict structures’ vulnerability factors for buildings as a step towards improving earthquake disaster pre-
paredness. Applying the decision tree algorithm to locations (wards) in Dhaka North City Corporation (DNCC)
and Dhaka South City Corporation (DSCC), we observed some important predictors of earthquake damage.
Decision tree analysis reveals that the most important predictor for structures that fare well in earthquakes is
the use of reinforced concrete, and a common factor among the most vulnerable structures is the soft story
building style in the DNCC and DSCC areas. The random forest technique also showed reinforced concrete as
being the most important factor for lowering the risk for housing structures, with the model having a 24.19%
out-of-bag (OOB) error. As for vulnerability, soft story construction was a significant factor in estimating earth-
quake susceptibility (40.32% OOB error). The findings reveal that building materials in the DNCC are stronger
than those in the DSCC but soft story buildings are more common in the DNCC, which make it one of the

weakest parts of the area and point to the need to make plans to seismically retrofit soft story buildings.
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