Opinion

Volume 08:03, 2024

ISSN: 2684-4923 Open Access

Journal of Environmental Hazards

Seismic Hazard Mapping and its Application in Urban Planning

Kiara Atharv*

Department of Geodynamics, Complutense University of Madrid, 28040 Madrid, Spain

Introduction

The

Fukushima Daiichi nuclear disaster, which occurred on March

11, 2011, in Japan, is one of the most significant technological failures in

modern

history. A combination of natural disasters and human error led

to the catastrophic event, which has had profound social, environmental,
economic and political consequences. This article explores the technological

aspects

of the Fukushima disaster, its causes, its immediate and long-term

consequences and the lessons learned that have shaped the global approach
to nuclear energy and disaster preparedness [1]. The Fukushima disaster was
triggered by a massive earthquake, the Great East Japan Earthquake, which
struck off the coast of Tohoku on March 11, 2011. With a magnitude of 9.0, it
was one of the most powerful earthquakes ever recorded. The earthquake
generated a massive tsunami, which, when it hit the Fukushima Daiichi
Nuclear Power Plant, overwhelmed the plant’s protective barriers and disabled
critical safety systems. The primary technological failure occurred when the
tsunami waves, reaching up to 15 meters in height, disabled the plant's backup
power systems, including the emergency diesel generators. These backup

systems

are designed to provide power in the event of an electrical failure,

ensuring that vital cooling systems continue to function. Without these cooling

systems

, the nuclear reactors at Fukushima overheated, leading to the release

of radioactive materials.

Description

The technological shortcomings

While the tsunami was a natural event, the failure of the Fukushima
Daiichi plant was largely due to technological shortcomings in both design and
preparedness [2].

1.

Inadequate protection against tsunamis: Despite the plant being
located in a coastal area known to be vulnerable to tsunamis, the
Fukushima plant's infrastructure was not designed to withstand such
a large tsunami. The plant's sea walls were only built to withstand
waves of up to 5.7 meters, well below the 15-meter tsunami that
struck. This miscalculation demonstrated a serious failure in risk
assessment and long-term planning.

Failure of backup systems: The plant's emergency diesel
generators, which were meant to maintain cooling systems during
an outage, were located in low-lying areas that were vulnerable to
flooding. When the tsunami flooded these areas, the generators failed
to function, leading to the loss of cooling in the reactors. In nuclear
power plants, cooling is crucial to prevent overheating of reactor
cores, which, in the case of Fukushima, led to partial meltdowns [3].

Outdated technology and lack of modernization: The Fukushima
Daiichi Nuclear Power Plant, built in the 1970s, used older reactor
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designs and technologies that were not equipped to handle the
modern complexities of disaster response. Over time, technological
advancements had made more efficient and safe systems available,
but the Fukushima plant had not been updated to incorporate these
new safety features, making it more vulnerable to catastrophic failure.

The immediate consequences of the disaster

The aftermath of the Fukushima disaster was devastating, both for Japan
and for the global nuclear industry.

1.

Radioactive contamination: The failure of the cooling systems
resulted in partial meltdowns of three of the plant's reactors. The
release of radioactive materials into the air and water had far-reaching
effects, with contamination detected as far as the United States
and Europe. The Japanese government declared a 20-kilometer
evacuation zone around the plant and more than 150,000 people
were displaced from their homes.

Loss of life and economic impact: While the earthquake and
tsunami caused a significant loss of life (over 15,000 people), the
Fukushima disaster itself did not directly cause large numbers of
immediate deaths from radiation exposure. However, the long-term
health effects of radiation exposure and the psychological toll on the
evacuees are still being studied. Economically, the disaster caused
immense damage, including the costs of evacuation, compensation,
cleanup and the decommissioning of the plant [4].

Environmental damage: The environmental impact of the Fukushima
disaster has been significant. The release of radioactive materials
into the air and the ocean has raised concerns about the long-term
health of ecosystems in the region. While the Japanese government
and international bodies have worked to mitigate contamination, the
long-term effects on marine life, agriculture and soil remain a topic of
ongoing research.

Long-term consequences: shifting attitudes towards nu-
clear power

The Fukushima disaster had a profound impact on global attitudes toward
nuclear energy and safety protocols.

1.

Nuclear energy in japan: In the wake of the disaster, Japan shut
down most of its nuclear reactors and reassessed its energy policy.
Prior to the disaster, nuclear power accounted for about 30% of
Japan's energy consumption, but post-Fukushima, the country has
gradually turned away from nuclear energy in favor of renewable
energy sources like solar and wind. Public opposition to nuclear
power has remained strong, with many Japanese citizens expressing
concerns about the safety of nuclear energy [5].

Global nuclear industry: The disaster prompted a reevaluation of
nuclear power safety standards worldwide. Countries with nuclear
power programs, including the United States, Germany and South
Korea, introduced more stringent regulations and safety protocols for
reactors. The International Atomic Energy Agency (IAEA) and other
organizations began emphasizing the need for stronger disaster
preparedness and the implementation of "design-basis threats,"
including the ability to withstand extreme natural events such as
tsunamis and earthquakes.

Energy policy and the transition to renewables: The Fukushima
disaster highlighted the risks associated with nuclear energy,
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particularly in the context of natural disasters. This has accelerated
the global shift towards renewable energy sources such as solar,
wind and hydroelectric power, which are seen as safer and more
sustainable alternatives to nuclear energy. Many countries, especially
those in Europe, have accelerated their transition to renewable energy
to mitigate climate change while reducing reliance on nuclear energy.

Lessons learned and technological advancements post-
fukushima

The Fukushima disaster has led to important lessons in both technology
and policy. One of the key takeaways has been the necessity of robust risk
assessment and the importance of ensuring that safety systems are resilient
to extreme natural events. Nuclear plants worldwide have been retrofitted with
more advanced safety systems, such as passive cooling systems, which do
not rely on electrical power and are less vulnerable to failure during disasters.

In addition, advancements in technology have led to the development of
safer and more efficient nuclear reactor designs. Generation IV reactors, for
example, promise to be inherently safe, with built-in safety features such as
passive cooling and the ability to automatically shut down in the event of a
failure. However, despite these advancements, the Fukushima disaster has left
a lasting impact on the public perception of nuclear energy and many countries
are now more cautious about its future use.

Conclusion

The Fukushima Daiichi nuclear disaster stands as a stark reminder of
the potential consequences of technological failures, especially in industries
that deal with hazardous materials. While the disaster was exacerbated by
the natural tsunami, it was the failure of safety systems and the inability to
anticipate and mitigate risks that led to the catastrophic outcomes. The long-
term consequences of the disaster have shaped global energy policies and
technological innovations, underscoring the importance of preparedness,
risk assessment and continuous improvement in technological systems. The
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lessons learned from Fukushima will continue to influence the future of nuclear
energy, disaster management and technological development for decades to
come.

References

1. Rondeau, Gary, Francisco Sanchez-Bayo, Henk A. Tennekes and Axel Decourtye,
et al. "Delayed and time-cumulative toxicity of imidacloprid in bees, ants and
termites." Sci Rep 4 (2014): 5566.

2. Andre, Christelle M., Jean-Francois Hausman and Gea Guerriero. "Cannabis
sativa: The plant of the thousand and one molecules." Front Plant Sci 7 (2016): 19.

3. Dari§, Barbara, Mojca Tancer Verboten, Zeljko Knez and Polonca Ferk.
"Cannabinoids in cancer treatment: Therapeutic potential and legislation." J Basic
Med Sci 19 (2019): 14.

4. Rupasinghe, HP Vasantha, Amy Davis, Shanthanu K. Kumar and Beth Murray, et al.
"Industrial hemp (Cannabis sativa subsp. sativa) as an emerging source for value-
added functional food ingredients and nutraceuticals." Molecules 25 (2020): 4078.

5. Fan, Ben, Jochen Blom, Hans-Peter Klenk and Rainer Borriss. "Bacillus
amyloliquefaciens, Bacillus velezensis and Bacillus siamensis form an “operational
group B. amyloliquefaciens” within the B. subtilis species complex." Front Microbiol
8 (2017): 22.

How to cite this article: Atharv, Kiara. “Seismic Hazard Mapping and its

Application in Urban Planning.” J Environ Hazard 8 (2024): 234.



https://www.nature.com/articles/srep05566
https://www.nature.com/articles/srep05566
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2016.00019/full
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2016.00019/full
https://doi.org/10.17305/bjbms.2018.3532
https://www.mdpi.com/1420-3049/25/18/4078
https://www.mdpi.com/1420-3049/25/18/4078
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2017.00022/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2017.00022/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2017.00022/full

