Describe a specific earthquake (2011 Tohoku Earthquake)
and its effects on the environment, economy, and/or

society.



Abstract

The article examines the profound ramifications of the Tohoku earthquake of 2011,
which registered as the most potent seismic event in Japan, measuring 9 on the Richter scale. The
seismic event resulted in extensive devastation and instigated a formidable tidal wave that
instilled fear in the Tohoku vicinity and beyond. The article centers on the impact of the
earthquake on the natural surroundings, financial system, and community. The text delineates the
impact of the catastrophic event that prompted the Japanese government to declare a state of
emergency. Furthermore, it elucidates how the Fukushima Daiichi nuclear power plant
underwent a meltdown, leading to the release of radioactive materials that contaminated the
environment and marine ecosystems. The text elucidates the impact of the earthquake on Japan's
economy, encompassing the impairment of infrastructure, reduction in production, and a
downturn in tourism, among other consequences. The article ultimately examines the societal
repercussions of the earthquake, specifically the detrimental effects it had on individuals and
communities, resulting in fatalities, displacement, and psychological distress among survivors.



Introduction

The 2011 Tohoku earthquake was the strongest earthquake recorded in Japan, with a

magnitude of 9 out of 10 on the Richter scale. William Menke [1] gives a formal explanation of
the Richter Scale as "a way of quantifying the magnitude, or strength, of earthquakes" based on
the measurements of seismic waves by a seismograph. The earthquake erupted in Sendai, Japan,
which is the largest city in Northeast Japan (Tohoku region), on March 11, 2011. Since the
magnitude of the earthquake was categorized as extreme, it triggered a tremendous tsunami that
terrorized the Tohoku region and other areas of the world. The 2011 Tohoku earthquake affected

the environment, economy, and society.

Discussion

Effects on Environment

Environmental devastation plagued several areas of Japan, including the Tohoku region
(8 regions in total). In Japan, there are six prefectures (similar to states) within the Tohoku
Region: Amori, Akita, Iwate, Miyagi, Yamagata, and Fukushima. The earthquake severely
devastated Fukushima, Ibaraki, and Chiba (Miyagi and Tochigi) prefectures. Although Tokyo
was not affected as heavily as the other cities, the city still suffered intense shaking and
transportation disruptions [4]. After the earthquake, the Japan Meteorological Agency issued a
tsunami warning along the Pacific coast. Shortly after, the tsunami waves hit the Pacific coast of
Japan and "overwhelmed the protective seawalls at the Fukushima Daiichi nuclear power plant
[2]." The devastation led to the Japanese government declaring a state of emergency. The

damage from the earthquake and tsunami led to three hydrogen explosions at reactor units 1, 2,



and 3 of the Fukushima Daiichi nuclear power plant. The cooling system of the nuclear reactors
was broken down, and "the fuel tanks for emergency diesel generators [were] carried off by the
tsunami [3]." The cooling system of the nuclear reactors did not function. The BWR cores lost
cooling, leading to a meltdown. The reactor water evaporated and heated the fuel to 2300°C,
causing it to melt and form corium. The corium flowed to the bottom of the reactor vessel,
piercing it and falling onto the containment's concrete basement. Radioactive elements and
hydrogen were released as the steam reacted with the fuel cladding. The zirconium in the fuel
cladding reacted with the steam by absorbing oxygen and releasing hydrogen [2]. The explosions
led to the release of radioactive materials and water and soil contamination. Radioactive
substances like cesium, strontium, plutonium, and iodine were put into the environment, causing
radiation sickness and cancer. Soil contamination made it challenging to cultivate crops, which
led to the decline of agricultural production in the surrounding area. The radioactive soil
contamination had long-term effects on soil fertility, and the areas are still contaminated today
[6]. The explosions also led to water contamination in the Pacific Ocean. Marine ecosystems,
specifically animals, suffer from radioactive materials. If consumed by humans, there are risks of
cancer, birth defects, radiation sickness, and cardiovascular disease. The combination of air,
water, and soil contamination led many people to flee their homes [4]. The combination of the
earthquake and tsunami led to massive infrastructural damage and water pollution. Buildings,
bridges, and roads required new reconstruction, and debris from fallen infrastructure ended up in
the ocean. Entire cities were destroyed left and right by the 2011 incident [5]. In addition to the
effects of the nuclear explosion, it would take decades to clean up the devastation from the

earthquake and tsunami.



Effects on Economy

The seismic and tidal events have resulted in an economic loss of approximately 210
billion dollars. Japan incurred losses that were commensurate with "4 percent of Japan's Gross
Domestic Product.” [3] The nation of Japan required a period of time to engage in the restoration
and reconstruction of the economic devastation that ensued as a result of the natural calamity.
The economy was affected by the Tohoku earthquake of 2011 due to the damage caused to
infrastructure, loss of production, increase in government debt, reduction in tourism, and a
decrease in GDP. The seismic event and subsequent tidal wave inflicted significant harm upon
Japan's physical and organizational systems [10]. The transportation infrastructure of Japan
suffered significant damage, with roads and bridges being rendered inoperable due to destruction
and collapse. The estimated expense for the repairs was approximately $200 billion. The
explosions at the Fukushima Daiichi nuclear power plant had a detrimental impact on Japan's
energy supply [3]. As a result of the shutdown of the nuclear reactors, a significant number of
individuals were compelled to evacuate the adjacent vicinity. The disruption of the
manufacturing industry led to Japan's loss of production. Transportation supply chains were
halted, which led to production and revenue losses [10]. For example, Toyota, Nissan, and
Honda facilities were affected, resulting in less manufacturing in the US. Companies had to find
different sources for car parts and new areas to rebuild the production site. The aforementioned
corporations played a pivotal role in the economic landscape of Japan. Prior to the occurrence of
the earthquake and tsunami, Japan had already accumulated a substantial amount of government
debt, estimated at approximately 9.8 trillion US dollars. Following the occurrence of the
earthquake and tsunami, the government debt of Japan amounted to $12.2 trillion in United

States currency [3]. Despite not being the primary cause of Japan's substantial debt, the natural



disaster had a discernible effect on the country's economy. The downturn in tourism subsequent
to the disaster constituted an additional variable that impacted Japan's economy. The decline in
the number of foreign and domestic tourists visiting Japan can be attributed to apprehensions
regarding their physical well-being and health [10]. The tourism industry experienced a 50%
decline, resulting in a significant loss of revenue for numerous food, retail, and entertainment
establishments. Furthermore, the consequences ensuing from the incident resulted in a decline of
Japan's gross domestic product (GDP) by 0.8% [10]. Fortunately, Japan successfully executed a
decadal recuperation strategy to address the ecological and financial detriments, and the decline

in Gross Domestic Product was of brief duration.

Effects on Society

The 2011 Tohoku earthquake and accompanying tsunami had a profound psychological
impact on Japan's society. Those who had no home to go to or lost loved ones were significantly
affected. The people of Japan had concerns about what the near future would entail and the long-
term effects of the devastation. The loss of life, especially along the Pacific Coast of Japan, was
devastating and induced PTSD, depression, anxiety, and grief. Many people developed
symptoms of Post-Traumatic Stress Disorder, a psychiatric disorder that may occur in people
who have experienced or witnessed a traumatic event [7]. Symptoms of PTSD include
nightmares or flashbacks of the traumatic event, avoidance of memories or discussing the event,
being easily startled or triggered, and an inability to feel happiness. The loss of lives and sense of
environment leads to more depression and anxiety. Many people grieved for the loss of loved

ones and the uncertainty of missing family members and friends [8]. The disaster and instability



of basic necessities made people feel hopeless and helpless. Approximately 15,000 people were

found dead, and another 2,500 were missing [9].

The 2011 seismic event that occurred in Tohoku had a significant influence on the
cultural and societal identity of Japan. The aftermath of the disaster in Japan showcased the
country's traditional values of resilience and community spirit, as individuals united to provide
assistance to those who required it. One of the most notable instances of this phenomenon was
the emergence of a "kizuna" (a bond) among individuals from diverse backgrounds in the
aftermath of the calamity [9]. The seismic event and subsequent tidal wave caused extensive
damage to entire populations, resulting in a significant number of individuals being displaced
and lacking fundamental resources such as sustenance and hydration. Nonetheless, individuals
hailing from various regions of Japan converged to extend their assistance, dedicating their time
and assets to aiding the affected populace [7]. The demonstration of collective unity and
reciprocal assistance served as evidence of Japan's robust communal consciousness and societal

coherence.

On a more positive note, the disaster paved the way for more substantial disaster
preparation, stricter nuclear regulations, and more healthcare accessibility for elders. The
calamity further underscored the significance of disaster readiness and the imperative for
collaborative efforts among communities to foster resilience. Although Japan has a history of
experiencing earthquakes, the magnitude of the 2011 Tohoku earthquake surpassed the level of
seismic activity that numerous individuals had previously encountered [7]. Now, The Japan
Meteorological Agency (JMA) gives tsunami warnings and information about incoming
tsunamis. During the 2011 incident, some residents did not understand the urgency to evacuate,

and some areas had technical difficulties with the radios, which meant they did not hear the



warning. Since then, JMA has added a broadband seismometer to its seismic system [8]. This
implementation allowed for faster and more precise measurements of earthquake and tsunami

magnitudes.

The calamity also highlighted the significance of readiness for the most severe
circumstances and the necessity for societies to possess efficient strategies for responding to
disasters [9]. Following the calamity, the Japanese government and civil society entities have
implemented measures to enhance their disaster readiness and response mechanisms [2].
Numerous communities have established teams for responding to disasters, consisting of
residents who have undergone training in emergency response protocols. These teams
collaborate closely with governmental agencies and first responders at the local level to furnish
prompt aid in the event of a calamity [2]. The emphasis on enhancing resilience has been a
crucial element of Japan's approach to addressing the aftermath of the disaster. This entails not
only proactively planning for contingencies but also implementing measures to mitigate the
consequences of calamities [9]. Numerous communities have enforced building codes that are
resistant to disasters, and infrastructure has been enhanced to increase its resilience against
natural calamities such as earthquakes. The calamity also exerted an influence on Japan's
national identity, accentuating the nation's distinct methodology towards disaster management
and recuperation [2]. The expeditious recovery and reconstruction of Japan's communities
following the disaster have been attributed, to some extent, to the nation's robust social cohesion
and emphasis on collaborative endeavors. The calamity has reinforced Japan's image as a nation

that possesses the capacity to confront hardship with fortitude and resolve.



Conclusion

In conclusion, the Tohoku earthquake and tsunami of 2011 had considerable and enduring effects
on Japan's ecology, financial system, and populace. The calamity underscored the significance of
disaster readiness and response, the psychological ramifications of disasters on those who
survive them, and the efficacy of global collaboration in addressing natural disasters. The
insights gained from the calamity have resulted in noteworthy enhancements in disaster readiness
and response, guaranteeing that Japan is more proficiently outfitted to manage forthcoming
disasters. The recollection of the calamity will persist as a prompt of the vulnerability of human

existence and the significance of uniting to provide mutual aid during moments of emergency.
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