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Introduction and Theoretical Background
http://www.city-data.com/disaster-photos/16056.html#ixzz61TJanWYA

A massive oil spill that threatens this town in St. Bernard
Parish resulted when a oil tank owned by Murphy Oil was
forced from its foundation by Hurricane Katrina's massive
storm surge. Bob McMillan/ FEMA Photo

To understand the temporal variation of hurricane-related Natech events
is quite important for the Natech risk assessment and to understand the
spatial variation can support the Natech risk assessment in a large scale area.

Technological accidents resulting from
natural disasters are referred to as Natech
events. Because Natech events are generally
accompanied by the release of hazardous
chemicals , such events often result in very
large economic losses and long-term effects on
human health and the environment.

Objective: To contribute to the Natech prevision and risk management to
reduce the risk and losses bring by hurricane-related Natech.

Research Questions:
What

is the temporal variation of hurricane-related Natech in the US during 1990
to 2017?
What is the spatial variation of hurricane-related Natech in the US during 1990 to
2017?
Why the hurricane-related Natech events followed this kind of characteristics?

Total Area : 26,733,727.24 𝒌𝒎𝟐

To find the trend from the global
view based on Annual data.

Mann-Kendall Trend
Test

Methodology
Trend Analysis
Data Source: National Response Center (NRC) database

According to the NRC database data, hurricane caused the largest number (8099) of
Natech events during 1990 to 2017, and all these Natech events triggered a large
chemical releases (228,998.20 tons petroleum, 1,557,780.53 tons chemical substances
and 34,536.83431 MIL CBF natural gas). It is very meaningful to improve the Natech
risk management to reduce the Natech risk and the losses, especially from a large scale.
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To find the trend and break points
from the view of detail scale based on
Monthly data.
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Discussion
Kernel density of facilities in the US

The number of facilities, chemical release incidents, and different type of Natechs in
the US changing over time





After 2005, more and more hurricane-related Natech
events occurred.
After 2005, the periodicity of hurricane-related Natech
events became stronger than before.
There are two return periods on different scale passed the
significant test. This means that there are two main cycles.

𝒏𝑵 is the number of hurricane-related Natech events
𝑹𝑵
𝑭 is the rate of the number of Natech events divided the number of
infrastructures
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Intensity analysis result for 𝑛𝑁
The intensity of historical storms in the US

Several researchers have noted a dramatic
rise in terms of intensity, size, duration and
frequency of hurricanes around the Atlantic
ocean since the early 1980s, which according to
them can be attributed to climate change
(Emanuel 2007; Knutson et al. 2010; Torn and
Snyder 2012; Landsea and Franklin 2013).
Intensity analysis result for 𝑅𝐹𝑁

Conclusions

The number of hurricane-related Natech events does have a significant increase trend from 1990 to
2017 in the US.
 Wider areas have been sustaining hurricane-related Natech with a higher density.
Above observations are probable related to climate change.
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