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Abstract 

 

Huge economic loss caused by natural disaster attracts world-wide attention of both 

scholars and multiple stakeholders. The quantification of economic loss is significant to 

gauge the resilience of firms and local economies, determine appropriate disaster 

assistance, and undertake continuity and recovery planning. However, the estimation work 

was dominated in property damage by engineers, until recently, the role of business 

interruption loss is gradually emphasized. Meanwhile, with the trend of global warming and 

climate change, meteorological disaster, especially water-related disaster such as floods 

tend to be more severe in many regions. Integrated managing flood disasters to reduce 

economic loss become a challenging work.  

This research aims at proposing a methodology for estimating business interruption loss 

function for each industrial sector and area-wide business interruption loss by a flood 

disaster. Based on collected questionnaire survey data from individual firms, a model about 

the process of business interruption and recovery is defined. With the aid of this, an 

integrated statistical model including functional fragility curve for estimation of decreased 

production capacity and accelerated failure time model for estimation of stagnation time 

and recovery time is built to estimate business interruption loss function for each industrial 

sector. Then the methodology to estimate area-wide business interruption loss is proposed 

and applied for the case study of Tokai heavy rain disaster, 2000 in Aichi prefecture, Japan 

is conducted. Simultaneously, in order to test the accuracy and feasibly of proposed 

methodology, validations are followed after estimation of business interruption loss 

function and estimation of area-wide business interruption loss, respectively.  

According to this research, some findings are obtained. 1) Primary effect is considered 

as a significant influence to business interruption loss for industrial sectors, especially 

during the first month. 2) Functional fragility curve is applicable for vulnerability 

assessment for floods disaster. 3) Survival analysis is applicable for assessment of time 

variable of stagnation and recovery that enable us capture the probability features of them. 

4) The case study demonstrates the feasibility of the methodology we proposed. 5) The 

estimated business interruption loss function for different industrial sectors are not 

significantly larger than existing manual values provided by MLIT at lower inundation 

area. With increasing of inundation, the difference between estimated business interruption 

loss function and existing manual values provided by MLIT become more obvious. 

However, the estimated expected recovery period for each sector is always significantly 

longer than that provided in existing manual. 6) Resilience characteristic for different 

sectors are captured. 

 




