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EXPOSURE ELEMENTS IN DISASTER 
DATABASE

• The term exposure is globally defined as the situation where people, infrastructure, housing, 
production capacities and other tangible human assets are located in hazard-prone areas
(UNDRR Terminology, 2017).

• The extent of data on exposure elements in global databases have not 

been examined in detail. The nature of the available information including 

its availability across scales and systems is largely unknown. 

• In conjunction with information on hazards, data on exposure elements is 

critical for the development of disaster risk reduction strategies to 
enhance resilience over time. 

➢ The coverage of information 

on exposure elements in line 

with the SFDRR and the 

Sendai Framework Monitor 

(SFM), to provide an 
overview of the availability of 

this data for local scale 

application in existing 

disaster databases. 

➢ Reviews the availability of 

such information within the 

national system and 

illustrates its use in 

facilitating informed decision-
making at the local level, 

through a case study of 

Kuala Lumpur, Malaysia.



MATERIALS & METHOD

▪ Keywords screening - “disaster database”, “disaster 
system”, “exposure”, “critical elements”, “big data”, 
“data gaps”, “flood open source”, “disaster open 
source” & “flood database” in all of the search 
platforms. Targeted platforms include the Web of 
Science and Scopus database, within a time frame of 
2010–2020 as well as the internet. 

• Compare information on exposure elements and flooded 
vicinities from a recent event in the city, to flood hazard 
zones (DID Malaysia) and areas susceptible to flash 
floods (previous NUOF Kuala Lumpur project). 

• Information on exposure was obtained from open-access 
international and national databases that was previously 
evaluated using content analysis, to identify indicators that 
could be used to develop an exposure inventory for Kuala 
Lumpur. It was then translated into the form of a map 
depicting the distribution of exposure elements in the city 

Content Analysis

Spatial Analysis
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RESULTS - Case study of Kuala Lumpur



• On September 10, 2020, about 16 vicinities in 
Kuala Lumpur were inundated by flash floods and 
water ponding as a result of heavy downpour that 
lasted for 5 h, from 1300 to 1600.  

• All of the 16 inundated vicinities were geocoded and 
plotted in the GIS environment, and compared to 
the flood hazard zones of DID and flood 
susceptibility area developed by the NUOF research 
consortium. 

• All of the exposure elements were within the flood 
susceptibility map of the NUOF research 
consortium - the map of the NUOF consortium 
draws on more detailed information and deploys a 
modeling approach to capture both river and pluvial 
flooding, to facilitate urban flood management.

• The case study of Kuala Lumpur also revealed 
that damages associated with the event on 
September 10, 2020 is currently not available.

• There is no open-source database on damages 
associated with small-scale disasters, such as 
those reported in Kuala Lumpur. damages.

RESULTS - Case study of Kuala Lumpur



KEY FINDINGS
• The poor coverage of exposure elements in the research domain is mirrored in the operational domain ; the 

majority of the 26 databases assessed record loss and damage data, while a limited number compiled information on 
hazards - None was useful for developing exposure elements in the local level case study.

• Detailed exposure analysis is only possible if explicit geographical data is available on exposure elements 
complimented by wellestablished hazard zones

• There is a need of granular and disaggregated data to develop evidence-based policies that lead to more 
inclusive outcomes. The procurement of accurate data and information on exposure elements requires data from 
multiple agencies. However, if the origin of the data sources is restricted, it is impossible that the information 
gathered will be an open-access.

• It is anticipated that open-access data that leverages effectively with crowd-sourced information, will 
significantly facilitate decision-making processes.

• The case study of Kuala Lumpur has shown that data could be gathered from multiple open-access sources and 
be spatially attributed where necessary, to enable the development of a spatial database of exposure elements. 
This database has been proven to be very useful when coupled with open-source information on flood susceptibility 
in Kuala Lumpur.

• The availability of prospective information on disaster risks in conjunction with exposure elements will enable 
decision-makers to make effective interventions even before disaster strikes. In light of climate change, a 
prospective approach is critical at the local level to build longterm resilience.

• Drawing on this experience, a quick search for similar open-source databases on exposure elements using 
keywords in English reveals that similar information exists in Southeast Asia



• Information on hospitals is widely 
available in the region while data on 
schools are available in all countries 
except Myanmar and Vietnam. 

• The highest number of open-source 
database on basic services, social 
and economic aspects is available for 
Singapore, presumably because 
English is the national language. 

• Countries such as The Philippines, 
Brunei, Cambodia and Thailand have 
several databases on exposure 
elements while Indonesia, Laos, 
Myanmar and Vietnam have the least.

Further information, please see full 
paper : 
https://www.frontiersin.org/articles/10.33
89/feart.2021.616246/full

https://www.frontiersin.org/articles/10.3389/feart.2021.616246/full
https://www.frontiersin.org/articles/10.3389/feart.2021.616246/full


CONCLUSION

• Exposure elements are not well covered in the research domain, as reflected by scientific 

literature. There is no indicator for the category of educational infrastructure, while the 

coverage is poor for data on basic infrastructure, social and economic aspects. 

• There is limited public accessibility to official information on hazards, exposure and disaster risks in 

the country. This is the motivation to find alternate scientifically robust avenues to generate 

information using open-access data

• The case study of Kuala Lumpur can be easily replicated in other major cities of the country. 

Further work is required to delineate emerging hazards due to climate change. A similar effort can 

also be undertaken in Southeast Asia, to advance open sharing of information on disaster and 

climate risks. 

• The availability of open-access local information would support efforts to build the resilience 

of communities that do not have access to information on hazards and are not aware of the 

emerging impacts to the exposure elements that they depend on.
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