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6

Abstract7

COVID-19 vaccine sample at Arctic Ocean and Antarctic Peninsula, plasmas from recovered8

people and CMV infected cetaceans, and modified MMR vaccines with the cetacean host. The9

present study proposes that the11-year cyclic sunspot number is analogous to a SWITCH,10

turning on and off an epidemic, inducing a public-health crisis. The ON period by the11

minimum (maximum) sunspot number initiated mutant viruses (AIV, SARS, MERS-CoV,12

and COVID-19) to transmit from the Poles to Continents by migratory birds and humpback13

whales. The first COVID-19 arrival dates in China, USA, Japan, Mexico, and Hawaii,14

determined by the distance between feeding grounds and breeding areas of humpback whale15

habitats. The OFF period occurs during the high sunspot number (>25-50) and may16

terminate COVID-19 in September (optimistic prediction) or in November, 2020 (pessimistic17

prediction) with three cases. Leather tanning industry (R2 = 0.8514), global coastline (R2 =18

0.7864), USA coastline (R2 = 0.3099), USA refinery (R2 = 0.4874),CO2 emissions (R2 =19

0.7627), population (R2 = 0.3748), and minimum sunspot number (R2 = 0.8907) showed high20

linearity with COVID-19 pandemic, as major causes in the 25worst-hit countries. COVID-1921

can globally decrease by reducing toxic chemicals during the leather industry.22

23

Index terms— cetacean host vaccine, emergence, termination, sunspot number, ON-OFF Switch, COVID-1924
Pandemic, 25 Worst-Hit Countries.25

1 Introduction26

he coronavirus (COVID-19) has infected 188 countries and regions with more than 13,765,713 total and 589,19227
deaths as of July 17, 2020 (JOHNS HOPKINS, 2020), to becoming the worst public-health crisis in a century28
(CALLAWAY et al., 2020). The coronavirus (COVID- 19) is spreading around the world, but there are still29
no vaccines to protect the body against the COVID-19. Ten candidate vaccines are in clinical evaluation while30
123 candidate vaccines are in preclinical evaluation (WHO, 2020). The COVID-19 might be an evolutionary31
virus mixed between species of humans and cetaceans (porpoises, dolphins and whales) (KIM, 2020). Therefore,32
the transmitters of the COVID-19 are multi-species-humans and cetaceans, which could be why 188 countries33
and regions suddenly suffered from the COVID-19 within a few months. T induction by viruses for SARS and34
MERS-CoV was the coronavirus. At the same time ,each transmission reservoir was the bat for SARS in China35
in 2002-2003 and the bat/dromedary camel in Saudi Arabia in 2012, respectively (KIM, 2019). The humpback36
whales were the transmitter of the avian influenza virus (AIV), while their stranding along the Atlantic Coast37
from 1992 to 2016 related (R 2 = 0.6128) with CO 2 emissions from the states on the Atlantic Coast in the USA38
(KIM, 2018). Furthermore, proposed that humpback whales in Site # 3 among 14 habitats were the source of39
the COVID-19 in Wuhan in China. Kim (2020) revealed warning phenomena, originally referred to by Ward40
(2019) and Sorace (2019), stating that there were over 100 and 136 dead dolphins found stranded on the beach of41
Cape Verde of West Africa (Site # 2) (KIM, 2020) on September 28 and 30, respectively, 2019, which happened42
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2 B) EMERGENCE OF COVID-19

ahead of the COVID-19 emergence on November 17 in Wuhan in China. The sudden spread of the COVID-1943
in 2020 could have caused by the 14 habitats of humpback whales, linked to millions of dolphins(KIM, 2020).44
The COVID-19 deaths cases of the top 15 worst-hit countries were proportional (R 2 = 0.7864) to the lengths45
of swimming coastlines (Fig. 5) along which cetaceans swim. It is clear that cetaceans, including porpoises46
(KIM, 2019), dolphins, and whales (KIM, 2020), are the host and the source of the COVID-19 pandemic. The47
COVID-19 vaccine should thus develop not in the limited realm of SARS-CoV-2 coronavirus, but the wide48
domain of cetacean coronaviruses such as the cetacean morbillivirus (CMV). CMV has a high propensity for49
interspecies transmission (JO et al., 2018). CMV is RNA viruses, as is the case of the COVID-19, recognized50
in 1988 with several distinct viral strains (LEGER et al., 2018) such as;1. Porpoise morbillivirus (PMV), 2.51
Dolphin morbillivirus (DMV), 3. Pilot whale morbillivirus (PWMV), 4. Beaked whale morbillivirus (BWMV),52
5. Long-finned pilot Longman’s beaked whale, 6. Guinea dolphin, and 7. Indo-Pacific bottlenose dolphin, the53
latter caused the COVID-19 pandemic in Wuhan in China (KIM, 2019).54

ii. Step 2. Screenings.1) Human blood test for the presence of a non-segmented, single-stranded RNA genome55
(MODROW et al., 2013) of negative polarity for the COVID-19, may allow the initial screening of the confirmed56
cases by blood kit.57

2) The final confirmation can decide by CT (computerized tomography) film for pulmonary calcification.58
3) The COVID-19 induces pneumonia, inflaming the alveoli in the lung filled with pus, causing a smell from59

toxic gases such as H 2 S, SO 2 , NH 3 , and mercaptans. A portable H 2 S detector in a ppm unit for the foul60
smell of pus from human exhaled air, quickly screens the degree of lung inflammation, caused by the COVID-61
19. H 2 S is also available from volcanic gas (0.04 -0.68 %) (KIM, 2020) and biogas (0.5 -2 %) (DUMONT,62
2015), so that the concentration of pus smell is within a toxic allowance of 10 ppm or 0.001 %. Therefore, a63
commercial portable H 2 S detector easily monitors the foul smell of pus from human exhaled air, if infected by64
the COVID-19. 4) Those whose body temperature show higher than 37.5 °C (99.5 °F),should be separated from65
the normal group for accurate measurement. Such simple screenings of physical (body temperature), chemical66
(H 2 S detector), biological (blood test), and radiological (computerized tomography) kits may quickly separate67
patients infected from the COVID-19 from the healthy ones.68

iii.69
Step 3.COVID-19 Vaccine.1) Vaccines can develop with virus samples collected at the Chukchi Sea of the70

Arctic Ocean for the feeding grounds of gray whales and at the Baffin Bay of the Arctic Ocean for the ones of71
humpback whales, respectively. Virus samples can also collect at the Antarctic Peninsula of the Antarctic with72
the warmest areas by the potent UV-B radiation. 2) Culturing plasma from people recovered from COVID-1973
(PIECHOTTA et al., 2020) and plasma from CMV infected cetaceans.3) 4 kinds of plasma preparations depending74
on the source (humans and cetaceans) and virus diseases (COVID-19 and CMV) as; fresh human plasma, human75
plasma infected by COVID-19, fresh cetacean plasma, and cetacean one infected by CMV.4) Plasma inoculates76
and incubates at 37 °C, as for CMV ??WENDY et al., 2018).77

The virus inactivates at a temperature to use as one of 5 types of vaccines (CDC, 2018); 1. live attenuated78
vaccines, 2. inactivated ones, 3. toxic ones, 4. subunit ones, and 5. conjugate ones.5) The vaccine application to79
humans can follow by the stepwise methods in vitro P3 Lab test at petri dish, for the initial efficacy of curing the80
human lung cell infected by the COVID-19. In vivo tests for confirmed, recovered, and healthy people, determine81
the final efficacy and the stability of the developed COVID-19 vaccines to prevent the COVID-19. 6) Finally, the82
developed vaccines should examine to protect the human body’s immune system for the mass reduction of the83
COVID-19 symptoms (CALLAWAY et al., 2020).Cetacean morbillivirus (CMV) and measles morbillivirus (MV)84
belong to morbillivirus. Since MV have humans as hosts, the MMR (Measles, Mumps, and Rubella) vaccine can85
be a good candidate to protect humans from the COVID-19.The genetic modification of MMR vaccines with the86
cetaceans host, may allow the low titers of the attenuated COVID-19 vaccines to last long and be safe.87

2 b) Emergence of COVID-1988

As for the emergence of COVID-19, the breeding period of the humpback whales14 habitats (KIM, 2020) begins89
from December to April ??NOAA, 2015). The human incubation period is from 2-14 days to possible outliners90
0-27 days (WORLDOMETER, 2020). Adding one month for the human incubation period of COVID-19 to91
December, it expects that the COVID-19 would emerge in January 2020. On January 19, 2020, a 35-year-old92
man in Seattle of Washington was the first case of COVID-19 in the USA (CGTN AMERICA, 2020), while on93
January 16, 2020, there was the first case of COVID-19 in Japan (WHO, 2020). The feeding grounds of humpback94
whales are the same Bering Sea in Alaska, while their breeding grounds distribute in Japan, China, Taiwan, and95
South Korea (Site #3), Hawaii (# 4), and Baja Mexico (#5) (KIM, 2020). The coastline of Washington is 4,87096
km and the 11thlongest in the USA. Due to the proximity of whale feeding grounds in Alaska and Seattle (2,64197
km), it is not necessary to add another month to January as a migratory period. Such an additional month98
added to January can be applicable if the route is from Alaska to another breeding area of Baja California of99
Mexico with a distance of 4,374 km. Thus, the first case of COVID-19 in Mexico was February 28, 2020 cited100
as arrival date (WHO, 2020), which was close to one month added to the case of Seattle (January 19, ??020).101
The distance between Hawaii (# 4) and the Bering Sea in Alaska is 4,486 km, which is a little farther than Baja102
California of Mexico (# 5). If we subtract 4,374 km in Baja California in Mexico (February 28, 2020) from 4,486103
km in Hawaii, the answer is five additional days to February 28, 2020, considering the average whale swimming104
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speed of 22 km per hour. The result means an exact match with the first arrival date of ??arch 6, 2020 ?? in105
Hawaii (WHO, 2020).106

It can conclude that the arrival dates of the COVID-19 in Seattle in the USA, Japan, Mexico, and Hawaii,107
can determine by the swimming distance between the feeding ground and the breeding ones of humpback whale108
habitats. As for China, there was the first case of COVID-19 in Wuhan on November 17, 2019 (WHO, 2020).109
Ward (2019)110

3 c) Propagation of COVID-19111

The coronavirus (COVID-19) has infected188 countries and regions with more than 13,765,713 total cases and112
589,192 deaths as of July 17, 2020 (JOHNS HOPKINS, 2020), becoming the worst public-health crisis in a century113
(CALLAWAY et al., 2020).The population of the 25 worst-hit countries in the present study was proportional (R114
2 = 0.3748) to the COVID-19 deaths cases, as shown in Fig. 1. China (1,390 million) and India (1,340 million)115
excluded due to being out of range. Fig. 1 showed that the more populated countries showed more COVID-19116
deaths. In the rank of deaths as of July 10, 2020, the population of each country was as follows; The top 5 CO117
2 emitting countries are; 1. China, 2. USA, 3. India, 4. Russia, 5. Japan, while CO 2 emissions correlated with118
total cases (R 2 =0.8064) and deaths (R 2 =0.7627) of the COVID-19 (KIM, 2020).It is necessary to reduce the119
global population to decrease CO 2 emissions as well as the COVID-19, as shown in Fig. 1.120

4 Figure 1:121

The population (million) of 25 worst-hit countries was proportional (R 2 = 0.3748) to the COVID-19 deaths122
cases (thousand).123

Table ?? showed that the highest linearity of COVID-19 deaths with the leather tanning industry (R 2124
= 0.8514) and the coastline (cetaceans) (R 2 = 0.7864), while COVID-19 deaths linearly correlated with the125
lumped parameter of CO 2 emissions (R 2 = 0.7627). It is necessary to reduce the global COVID-19 deaths by126
the controllable variable of CO 2 emissions, which originated from leather tanning, oil refineries, vehicles, coal-127
and gas-powered plants, population, and metropolitan food waste gas. Since the parameters such as coastlines128
or cetaceans, ozone hole area, and minimum sunspot number are not controllable variables, the most effective129
parameter (R 2 = 0.8514) of the leather tanning industry can globally decrease the COVID-19 deaths by reducing130
toxic chemicals during the leather tanning process.131

5 d) Termination of COVID-19132

The breeding period of the whales is from December to April, while the feeding period is from May to September133
(or from June to October) (NOAA FISHERIES, 2015). The human incubation period is from 2-14 days to134
possible outliners 0-27 days (WORLDOMETER, 2020). Therefore, the termination of COVID-19 is expected in135
June (or July) with an additional one month of human incubation to May (or June). However, it takes another136
month for whale migration as described below: The blue whale typically swims at a speed of 14 miles or 22 km137
per hour (www.worldanimalfoundation.net).138

The migratory distance covered by gray whales along the Pacific Coast between the Bering Sea in Alaska and139
Baja California in Mexico is 5,551 km. The migratory distance covered by humpback whales along the Atlantic140
Coast between the Dominican Republic and Greenland is 6,151 km. Both distances can be approximated as 6,000141
km divided by 22 km to have 272 hours or 12 days. Approximately one month is considered as the additional142
migratory period to June (or July) for July (or August) as the termination period of the COVID-19 pandemic143
in the USA.144

The OFF SWITCH for termination of the COVID-19 depends on the high sunspot number (> around 25-145
50), which may require a few more months to pass beyond July (or August).Besides, Fig. 2A showed the bell146
distribution of the COVID-19 for the New York City from March to July with the peak on April 12, 2020, which147
took four months to be ON and OFFSWITCH of the COVID-19 distribution, respectively. Thus, two months148
later from July (or August) changes to September to November (or October to December)so that the sunspot149
number (SPACE WEATHER PREDICTION CENTER, 2020) may provide high sunspot number (> around150
25-50), as observed in2018 for MERS-CoV (25) (KIM, 2019) and 2003 for AIV (50) (KIM, 2018),to possibly turn151
OFF SWITCH for the COVID-19 pandemic.152

Ward (2019) and Sorace (2019) observed warning phenomena that 100 and 136 dolphins found dead on beach153
of Cape Verde (Site # 2 of 14 humpback whale habitats) of West Africa in September 28 and 30, respectively,154
2019. Two months later, there was the coronavirus (COVID-19) pandemic in Wuhan city of China, near to Site155
#3 of Western North Pacific (KIM, 2019) onNovember17 of 2019 (WHO, 2020).156

Similarly, new type of virus may appear in September of 2020 from the Poles either to 14 humpback whale157
habitats (KIM, 2020) or one of top 5 countries(BLOKHIN, 2019), creating most of the world’s There were three158
typical cases of COVID-19 termination, based on the new daily reported cases coronavirus map and case count159
by the New York Times (July 29, 2020) as follows.160

Case1 in Fig. 2A with bell curve decrease; NYC-Fig. 2A, Germany, U.K., Italy, Spain, France, Canada, USA161
(NYC, NJ, RI, NH, MD, MA, CT, AZ, UT, DC), Case 2 in Fig. 2B with stepwise increase; Brazil, Mexico, India,162
Russia, Peru, Ecuador, Chile, Belgium, USA (CA-Fig. 2B, FL, NC, SC, GA, OR,TX, AL, ID, TN, WI, MI, MO,163
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6 E) PERSONAL PROTECTION FROM COVID-19

AR, KY, NV, NE, WY, AK, PR), Case 3 in Fig. 2C with see-saw increase; Tokyo, Israel, USA (ME-Fig. 2C,164
VA, PA, DE, WA, CO, MI, IL, VT, LA, OH, IN, MN, IA, KS, WV, SD, ND, HI). CO 2 emissions (China, United165
States, India, Russia, and Japan). There can be a competition of virus survival between the COVID-19 and166
the newly arrived virus at such locations for a few months so that the COVID-19 may competitively inhibit the167
new virus and fade away, as used to occur in toxic cyano bacteria in the lake ??WATANABE, 1994). The OFF168
period occurs during the high sunspot number (> around 25-50) and may terminate COVID-19 in September169
(optimistic prediction) or in November 2020 (pessimistic one).170

The maine parameters caused by the COVID-19 are; Case 1 could be the cetaceans, including whales, dolphins,171
and porpoises. Cetaceans began to migrate to the Poles in April and complete their journey in June, whose172
COVID-19 may last the shortest period till September2020. Case 2 could be the leather tannery industry,173
exporting hides to other countries, whose COVID-19 may last the middle period till October 2020. Case 3 for174
the mixed causes with multi sources such as leather tanning, cetaceans, oil refinery, vehicle, coaland gas-powered175
plants, whose COVID-19 may last the longest period till November 2020. The Maine one in Fig. 2C is the176
intermediate stopover of humpback whales from the Dominican Republic toward the final destination of the177
Arctic Ocean. Case 3 could cause by partly coming in from the breeding ground of the Dominican Republic and178
going out to the feeding ground of the Arctic Ocean. In general, the COVID-19 is in decreasing mode in Fig. 2.179
Furthermore, Fig. 4 displays the linear (R 2 = 0.8907) increase of the minimum sunspot number (23 as of July 31,180
2020) (SPACE WEATHER SERVICES, 2020) for turning OFFSWITCH (sunspot number > around 25-50)for181
the COVID-19 pandemic. When sunspot increases, ozone concentration increases to decrease UV-B radiation182
(NIH, 1989) so that COVID-19 decreases to terminate. Fig. 2 A describes the reported daily infections from183
March 1 to July 1 in New York City (New York Times, 2020), with a peak reached on April 12, 2020. New York184
City is on the migratory routes of humpback whales (Site # 1 for New York City) (KIM, 2020). Fig. 2 implied185
that the humpback whales have begun to migrate from New York City (Fig. 2A) to the Baffin Bay/ Labrador186
Sea in the Arctic Ocean. The cases caused by the humpback whales may begin to decline as they swam from187
the breeding grounds (the Dominican Republic, # 1), passing through Florida, Georgia, South Carolina, North188
Carolina, Virginia, Maryland, Delaware, Pennsylvania, New York, New Jersey, Connecticut, Massachusetts, New189
Hampshire, and Maine-Fig. 2C, to feeding grounds (Iceland, Labrador Sea, Baffin Bay, and the Arctic Ocean).190
The cases of the COVID-19 caused by the gray whales in the Pacific Coast (WOLFE, 2019), may begin to decline191
from the breeding grounds (Baja California of Mexico, # 5), passing through California (Fig. 2B) (San Diego, Los192
Angeles, Point Piedras Blancas), Oregon (Depoe Bay), Washington (Seattle), Canada (Vancouver), and Alaska193
(Gulf of Alaska), to feeding grounds (Bering Sea, Chukchi Sea, and the Arctic Ocean).194

6 e) Personal Protection from COVID-19195

Japanese areas near volcanic regions were much safer than regions with no volcanoes in the vicinity in the section196
of III -y) Japan. Therefore, in non-volcanic countries, people can easily protect themselves from the COVID-19 by197
spraying small amounts of artificial volcanic gases such as H 2 S and SO 2 , as shown in Equation (2). Hydrogen198
sulfide (H 2 S) is a typical gas with duality for the COVID-19. Its anti-inflammatory responses in respiratory199
diseases studied by the NIH grant (CASOLA, 2018), which is applicable to cure the confirmed COVID-19 patients.200
The artificially rotten eggs can use to generate minor amounts of H 2 S gas. Garlic compounds metabolize to H201
2 S (UNIVERSITY OF ALABAMA, 2007). A few easy preparation steps with volcanic gases can protect people202
from the COVID-19 as 1) Use rotten egg (KIM, 2020) to generate minor amounts of H 2 S indoors, 2)Eat a piece203
of garlic per day for minor generation of metabolic H 2 S, 3) Eat curcumin (HE et al.,2015)and garlic together as204
food to protect the respiratory systems from the COVID-19, 4) SO 2 can prepare by putting sulfur (S) powder on205
the burning charcoal hotter than 500 °C. Such artificial volcanic gases of H 2 S and SO 2 are necessary indoors206
while keeping proper ventilation,5)Do not go outside for prevention of the COVID-19 when either negligible207
UV-B radiation (Fig. 3A) is available from the sunset to the next sunrise or the flower of Tradescantia closes208
(Fig. 3C). Since UV-B radiation disinfects the virus (KIM, 2019), it is necessary to go outside only during the209
daytime with potent UV-B radiation (Fig. 3A) or during the open flower period of Tradescantia (Fig. 3B), as a210
bio-indicator against the COVID-19, 6) Clean up the food waste as often as possible due to its harmful biogas211
(DUMONT, 2015), 7) Do not use the subway but use the bus with the sunlight and UV-B radiation, killing the212
virus (KIM, 2019), 8) Do not stay in the underground floors but in the upper floors with the sunlight to kill the213
COVID-19 by the solar UV-B radiation,9) Do not stand behind the running vehicle muffler with toxic gases,10)214
Stay at the green region with forest and agricultural lands, 11) Stay within a tropic whose latitude is less than215
20, and 12) Stay above Arctic Circle with latitude of66, for the powerful UV-B radiation killing the COVID-19.216

The Korea Meteorological Administration at Ulsan city in South Korea showed a typical UV-B Index during217
the 24-hour variation in Fig. 3A with the peak value at noon with minimal at both of the sunrise and the sunset,218
as of July 25, 2013. COVID-19 decreases as UV-B radiation increases (KIM, 2020). Tradescantia is exposed219
to low-level gamma rays and has linear relationship with the somatic mutation frequency (ICHIKAWA et al.,220
1981). The present work observed that Tradescantia (Fig. 3 K corresponded to a safe daytime due to potent221
UV-B radiation (Fig. 3A) acting against the COVID-19. On the other hand, the closed flower(Fig. 3C)during222
the insufficient UV-B radiation (Fig. 3A), indicated an unsafe period inducing the COVID-19.The flowering223
of Tradescantia was proportional to the UV-B radiation while the COVID-19 decreases as the UV-B radiation224
increases (KIM, 2020). It recommends not to stay outside for prevention of the COVID-19 pandemic when either225

4



UV-B radiation is negligible from the sunset to the next dawn (Fig. 3A) or the flower of Tradescantiac loses226
(Fig. 3C). UV-B radiation (Fig. 3A) or UV-B radiator (KIM, 2019) is a simple tool to protect people from the227
COVID-19. The installation of UV-B radiation, in the subway, undergrounds, churches, schools, hospitals, offices,228
homes, streetlamps, and drinking water, is necessary to kill all the viruses (KIM, 2019),including the COVID-19229
pandemic.230

7 (B)231

The artificial volcanic gas (H 2 S or SO 2 )minimizes the COVID-19 casualties, as was the case in volcanic232
countries. The number of active volcanoes is shown in parenthesis, while the global rank of the COVID-19 for233
the 25 worst-hit countries is given as of July 2020: 1. USA (169), 2. Brazil (0), 3. India (7) The sunspot number234
was as follows; July 2019 (sunspot number 0.7), August (0.7), September (0.8), October (0.7), November (0.8),235
December (1.9), January 2020 (5.9), February (0.4), March (1.2), April (4.8), May (0), June (5.9), July 4 (12),236
to July 31 (23). There was a linear relationship (R 2 = 0.8907) between total The minimum sunspot number237
(COVID-19 pandemic (713,845 deaths as of August 7, 2020) caused much more strong casualties than those238
during the maximum sunspot number of 774 SARS and858MERS-CoV.239

8 Medical Research Volume XX Issue XI Version I240

During the sunspot number of the11-year cycle with 14 months of standard deviation (HATAWAY, 2010), there241
are always maximum or minimum points of the sunspot number. In each case, there can be ON, Transition, and242
OFFSWITCH mechanisms. Major casualty expects during transition period.243

Once turned ON SWITCH(emergence of the epidemic) by either minimum sunspot number or maximum244
sunspot number, causing virus mutation in the Poles during the potent UV-B radiation under the The present245
study proposes that the sunspot number is analogous to a SWITCH, turning an epidemic ON and OFF 11-year246
cyclic virus from the Poles to the Continents with TRANSITION state inducing a publichealth crisis such as,247
highest CO 2 emissions, it is impossible to turn OFF SWITCH(termination of the epidemic) intentionally until248
turned OFF by global environments. CO 2 emissions increase continuously over the years (R 2 = 0.9497). The249
ozone absorbs solar UV radiation to decrease the UV-B (NIH, 1989). CO 2 emissions were proportional (R 2 =250
0.4116) to the ozone hole area, and thus, CO 2 emissions lead to powerful UV-B radiation on the Earth (KIM,251
2019).252

The sunspot number is controlled by the Sun, while the solar radiation on the Earth can minimize by the253
reduction of global CO 2 emissions. It is thus necessary not to turn ON SWITCH of the sunspot number for254
minimization of the11-year cyclic epidemic. The reduction of global CO 2 emissions should follow in the areas of255
the leather tanning industry, oil refineries, vehicles, coal-and gas-powered plants, population, and metropolitan256
food waste gas.257

9 g) Coastline258

It postulated that cetaceans, including whales, dolphins, and porpoises, that swim off coastlines globally, were a259
contributory factor in inducing the COVID-19 disaster in over 188 countries and regions (KIM, 2020). Infected260
humpback whales might be the reservoir of the cetacean morbillivirus (CMV) in the form of infected feces (KIM,261
2020) through their migratory behaviors (JO et al., 2018). Released feces infected porpoises and dolphinsin the 14262
humpback whale districts (KIM, 2020), including the Yangtze River and East Sea (Site # 3 among 14 habitats)263
being then evolutionally transmitted to humans in Wuhan in China as COVID-19 (KIM, 2019). The sudden264
spread of the coronavirus could be traced to the 14 habitats of humpback whales, linked to millions of dolphins265
(KIM, 2020). Coastline data in km is available from Field Listing-Coastline (CIA, 2020). COVID-19 deaths, as266
of ??une 18, 2020, are (6, ??93). Fig. 5 shows that the coastline of each country is proportional (R 2 = 0.7864)267
to COVID-19 deaths. Countries with very long coastlines along the Arctic such as Russia and Canada excluded268
from the correlation. At the same time, countries with very short coastlines such as Belgium and Netherlands269
also excluded in Fig. 5. It is therefore clear that dolphins and humpback whales spread COVID-19 around the270
world while swimming at the coastlines of each country. III.271

10 Case Studies a) USA272

The USA ranked second globally forCO 2 emissions (5,269 Mt CO 2 ) and has a population of 325.1 million in273
2017 (FROHLICH, 2019). CO 2 emissions produced by coal-and gas-powered plants, oil refineries, vehicle exhaust274
gas, metropolitan food waste gas, human exhalation, leather-tannery industry, and the organic dye industry. The275
coastline of the USA is 19,924 km (CIA, 2020).Fig. 6 shows that the coastline of each country is proportional276
(R 2 = 0.3099) to COVID-19 deaths. Since cetacean morbillivirus (CMV) induced the coronavirus (COVID-19)277
pandemic (KIM, 2019), the Pacific Coast and the Atlantic Coast of the USA were also open to the danger of the278
COVID-19.There are 169 volcanoes in the USA. The USA has 264,194,000 registered vehicles. The latitude of the279
USA is 38 °N and thus an unsafe zone from the COVID-19. Leather is a multi-billiondollar global industry with280
criticism of its severe environmental impact (LEATHER PRODUCTION SUSTAINABILITY, 2018). Chemicals281
from the leather tanning industry and organic pigments in tannery wastewater, caused soil and water pollution,282
resulting in dangerous health hazards to both humans and animal life(SAXENA et al., 2016). Chemicals from283
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10 CASE STUDIES A) USA

the leather industry and organic pigments pollute freshwater in rivers and lakes such as the Mohawk River;284
Hudson River (New York), Mississippi River (Minnesota (20), Wisconsin (25), Iowa (24), Illinois (4), Missouri285
(29), Kentucky (33), Tennessee (19), Arkansas (32), Mississippi (26), Louisiana (13), Los Angeles River (CA286
(3)), Colorado River (Colorado (21), Arizona (18), California (3)),and New York (1). Lakes; Erie, Ontario,287
Oneida, Seneca, Cayuga (New York (1)), Lake Michigan (Wisconsin (25), Illinois (4), Indiana (17), and Michigan288
( ??)).The parenthesis numbers are the State rank of the COVID-19deaths, as of June 18, 2020. Milwaukee’s289
leather industry had a tremendous impact on the city’s environment, polluting Milwaukee’s rivers as well as Lake290
Michigan with industrial chemicals (WALZER, 2016) (https://emke.uwm.edu/entry/leatherindustry/). There are291
111 leather tanning facilities in the USA, and the Northeast and Midwest states; Pennsylvania (9), Massachusetts292
(7), New York (1), and Wisconsin (21) have almost half of the facilities (MAX, 2018).In Gloversville, New York,293
the former old leather tannery (Fig. 7A) poses a threat to public health and welfare. Since it still contains toxic294
chemicals, the facility should be demolished thoroughly not to contaminate the Hudson River, which is the main295
river in the region, passing through New York City and New Jersey State (Fig. 7B). Those metropolitan areas296
were the first and second most hit regions by COVID-19 in the USA. (31, ??46) and New Jersey (12,891) deaths297
(as of ??une 18, 2020). Other causes of death could be the stack gases from 6 oil refineries in New Jersey, flue298
gases from 3 natural gas-powered plants in New York, two coal-powered plants, and ten gas-powered plants in299
New Jersey. Flue gas from power plants and stack gas from oil refineries emit toxic gases (SO 2 , CO 2 , NOx, H300
2 S). Dolphins in the Hudson River and whales in the Atlantic Coast could also transmit the coronavirus causing301
the deaths of residents in New York Harbor and New Jersey. Also, metropolitan people and vehicles produce302
high CO 2 emissions in New York City, increasing the number of deaths. The decline of the glove industry meant303
people left the city, so old tanneries were still left or abandoned (Fig. 7A). The effluents from the abandoned304
tanneries with toxic residual chemicals flow into the Mohawk River, which is the largest tributary of the Hudson305
River (Fig. 7B). New York State capital Albany, locates where the Mohawk and Hudson Rivers converge. Albany,306
in the upper stream of the Hudson River, had 108 deaths, while New York City, farther downstream, had 21,856307
deaths. In the Atlantic Ocean, New Jersey had 15,057 deaths and Connecticut 4,307 deaths, as of June 27,308
2020. Since New York City, New Jersey, and Connecticut are on the Atlantic Coast, dolphins might transmit the309
coronavirus to these coastal states.310

There are 161 volcanoes (USGS, 2020): 18 very high threat, 39 high threat, 49 moderate threat, 34 low threat,311
and 21 very low threat volcanoes. The volcanoes are in Alaska (50), Arizona (18), California (3), Colorado312
(21), Hawaii (49), Idaho (43), Nevada (34), New Mexico (37), Oregon (40), Utah (31), Washington (22), and313
Wyoming (48).The states with volcanoes were shown to be under little threat, as of June 18, 2020, except314
California, Washington, and Colorado. Numberings of power plants and oil refineries are indicated in parenthesis315
in California (30), Washington (5), and Colorado (57), with toxic gases in the flue gas from power plants and in316
the stack gas from oil refineries. The total amount of inhaling rate of (?) of volcanic gas (CO 2 , H 2 O, H 2317
S, H 2 SO 4 , SO 2 , HCl, HF, particulate matter) relates with volcanic gas concentration (C), human inhaling318
volume rate (V= 8 liter/min= 8,000 cm 3 /min), and exposuretime (Î?”t) as Equation ( 1),?= CVÎ?”t ——–(1)319

There are dual behaviors of volcanic gas and toxic gas, the latter originated from leather tanning industry,320
oil refinery stack gas, coal-powered and natural gas-powered flue gases, vehicle, population, and metropolitan321
biogas, associated with the coronavirus (COVID- 19) (?â??”)= (Câ??”) V? (Î?”tâ??”)——322

Minor amounts (?â??”) of gases in CASE 1protect people from the coronavirus (COVID-19), shown in Equation323
(2). Therefore, in non-volcanic countries, people can easily protect themselves from the coronavirus (COVID-19)324
pandemic by spraying small amounts of artificial volcanic gases such as H 2 SorSO 2 . CASE 2. Casualties325
suffering from ahighinhalation rate(??)have their respiratory systems damaged by toxic gas from the leather326
tanning industry, oil refinery stack gas, coal-powered and natural gas-powered flue gases, vehicle, population,327
and metropolitan biogas. Case 2 is in a high concentration(C?) for long-term exposure (Î?”t?). This leads to a328
high number of the coronavirus (COVID-19) pandemic deaths forolder adults, as observed in Lombardy in Italy,329
Wuhan in China, New York City in the USA, Tokyo in Japan, Teheran in Iran, Daegu in South Korea, as shown330
in Equation ( 3).(??) = (C?) V? (Î?”t?) —–(3)331

Vehicle exhaust emissions create when the airfuel mixture burning inside internal combustion engines releases332
carbon dioxide back into the atmosphere, causing health problems (AZO CLEANTECH, 2019).The composition333
of exhaust gases is N 2 ,O 2 , H 2 O, CO, CO 2 , NO x , SO 2 , benzene, aldehydes, O 3 , particular matter334
(SKYBRARY, 2017).The relationship between vehicle numbers and CO 2 emissions was linear (R 2 =0.6313).335
The vehicles of the USA in 2018 amounted to279.1 millionunits.336

The power plants of the United States are nuclear (9.0%), hydro (9.1%), wind and solar (13.5%), coal (20.7%),337
and natural gas (43.2%) (BLUEGOLD RESEARCH, 2020). Flue gases contain harmful substances such as338
particulate matter, phenol, furfural, glycols, H 2 S, NH 3 , C 6 H 6 , NaOH, H 2 SO 4 , HCl, HF, SO 2 , NO339
x , CO, heavy metals, and harmful chemicals (GIUGLIANO et al., 2016).One hundred thirty-five petroleum340
refineries in the USA (2019) were shown in Fig. 8A with 2 units in NJ (2), 18 in CA (3), 4 in IL (4), 13 in PA341
(7), 12 in MI (9), 16 in FL (8), 47 in TX (6), 19 in LA (13), 18 in OH ( ??6), 5 in WA (22), 15 in GA (11),342
and 12 in IN (17). The numberings in the parenthesis are the state rank of total COVID-19 cases in the USA,343
as of June 18, 2020. It is clear that 135 petroleum refineries in the USA are critical to cause the coronavirus344
(COVID-19) pandemic deaths (R 2 =0.4874). .345

Mapping how the United States generates its electricity showed in Fig. 8B Natural gas-and coal-power plants346
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produce main pollutions. Petroleum refineries (Fig. 8A) with toxic stack gas (CO, SO 2 , O 3 , H 2 S, NO x ,347
caustic soda),supply petroleum and gas to power plants, while nonrenewable power plants(Fig. 8B)produce toxic348
flue gas (SO 2 , H 2 S, O 2 , HF, MRL, CO 2 , CO, NO x , lead, cadmium, particulate matter).The distribution of349
the coronavirus (COVID-19) pandemic in the USA was shown in Fig. 8C, the distribution of, which overlapped350
with refineries in Fig. 8A and non-renewable power plants in Fig. 8B.It can partially conclude that pollution of351
air and water caused by oil refineries and non-renewable power plants contributed to the coronavirus (COVID-19)352
pandemic the Majorly hit-states by the coronavirus in each region are listed below. Eastern part is New York353
City/ New York (1) and New Jersey (2)as the origin of Eastern COVID-19 in the USA, including Massachusetts354
(5), Pennsylvania (7), Maryland (10), Connecticut (15), and District of Columbia (38). The western part is355
California (3), Arizona (18), and Washington (22).The southern is Texas (6), Florida (8), Georgia (11), Virginia356
(12), Louisiana (13), and North Carolina (14). The middle is Illinois (4), Tennessee (19), Minnesota (20) ??05),357
showed a significant number of deaths compared to those of other states. These hit states showed the common358
features such as 1)Along the coastline for cetacean transmission (Fig. 6), 2) Regions of the leather tanning359
(Fig. 7), 3) Areas of oil refineries (Fig. 8A), 4) Regions of natural gas-and coal-powered plants (Fig. 8B),360
5)Metropolitan areas (Fig. 8C), all of which producing CO 2 emissions for the coronavirus (COVID- The key361
parameters causing the COVID-19 in the USA may be the leather tanning industry, cetaceans along the long362
coastline, and toxic gases from oil refineries, coal-and gaspowered plants, vehicles, population, and metropolitan363
food waste. The USA ranked first globally for364

11 b) Brazil365

Brazil ranked 13th globally forCO 2 emissions (476.1 Mt CO 2 ).CO 2 emissions produced by 22 coal-and6366
gas-powered plants, 17 oil refineries,42,743,000 registered vehicles’ exhaust gases, metropolitan food waste gas,367
human exhalation with a population of 209.3 million, leather-tannery industry, and organic dye industry. The368
Brazilian coastline extends 7,491 km to induce the coronavirus (COVID-19) through dolphins and humpback369
whales (Site #7 Brazil) (KIM, 2020). There is no active volcano. The latitude is 11 °S and thus within the safe370
zone from the COVID-19. However, Brazil exports the leather tanning industry, causing pollutions in water as371
well as in air, leading to the spread of the COVID-19. Brazil ranked 2nd globally for coronavirus (COVID-19)372
deaths (69,184) as of July 10, 2020, even though it locates at a safe latitude.373

12 c) India374

The coastline is 7,000 km with7 volcanoes. The latitude is 21 °N and thus near the safe latitude range. India375
ranked 3rd globally for CO 2 emissions (2,466.8 Mt CO 2 ) and has a population of 1,340 million. India has376
28,860,000 registered vehicles, 23 oil refineries, 24 coalbased power stations (57 %), and gas power stations (7%)377
with disastrous air pollution. India is the fifth biggest exporter of leather goods in the world. The leather378
industry in India accounts for 13% of the world’s leather production, 9% of the world’s and 2nd largest footwear379
production with 20% of the world’s cattle and buffalo, and 11% of the world’s goat and sheep population. The380
Indian leather industry locates in northern, central, and southern parts of India, as shown in Fig. 10. India381
has terrible water pollution caused by leather tanneries, which permanently deteriorate the soil. India ranks 3rd382
internationally for CO 2 emissions after China and the USA. The main reason for India being ranked 3rd for383
coronavirus (COVID-19) cases as of July 10, 2020, is the negative parameters of the leather industry and CO384
2 emissions from oil refineries, power stations, vehicles, and densely populated areas. Positive factors against385
the coronavirus are curcumin food, volcanoes, and partial safe latitude range near 20°N (8-37°N). Curcuminis a386
natural anti-inflammatory compound (HE et al.,2015). The COVID-19 induces pneumonia, inflaming the alveoli387
in the lungs which fill with pus affecting the exchange of oxygen and carbon dioxide molecules to and from the388
bloodstream, resulting in a shortage of oxygen in the blood culminating in a heart attack (KIM, 2019). Curcumin389
should eat to prevent the inflammation caused by the COVID-19 that results in lung disorder. The distribution390
of coronavirus cases in India is very close to those of the leather industries in India (Fig. 10). The COVID-19 in391
India caused by the leather industry using toxic chemicals and carcinogens, which polluted the biosystem in the392
river and contaminated the water for drinking water. India ranked 3rd globally for deaths (21,604) as of July 10,393
2020.394

13 d) Russian Federation395

The Russian Federation ranked 4th globally for CO 2 emissions (1,692.8 Mt CO 2 ).CO 2 emissions produced by 25396
coal-and gas-powered plants, oil refineries,51,355,000 registered vehicles’ exhaust gases, metropolitan food waste397
gas, human exhalation with population of 144.5 million, leather-tannery industry, and the organic dye industry.398
Russian electricity bases on gas (46%), coal (18%), hydro (18%), and nuclear (17%) power. There are twelve399
volcanoes in Russian Federation. The global Russian rank of the leather production is the fourth (BUFFALO400
JACKSON, 2020). CO 2 emissions were 57.7 million metric tons from one coal-and sevengas-powered plants,401
36 oil refineries, 2,444,000 registered vehicles’ exhaust gases, metropolitan food waste gas, human exhalation402
from a population of 32 million, leather-tannery industry, and the organic dye industry. Peru produced hides403
to export leather to the USA, Europe, and China, leading to excessive outbreaks of the coronavirus. There are404
twenty-one active volcanoes. The volcanic gas(H 2 O, CO 2 , SO 2 ,CO, H 2 S, HCl, HF) inhibits the activity of405
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17 I) SPAIN

the COVID-19.Thelatitude is 10 °S and thus within the safe zone from the COVID-19. The coastline is 2,414 km,406
which induces the COVID-19 through dolphins and humpback whales (Site # 13 in the Southeastern Pacific)407
(KIM, 2020), as shown in Fig. 5.Peru ranked 5th globally for deaths (11, ??14) as of July 10, 2020.408

14 f) Chile409

Chile had a population of 18 million and the coastline extending 6,435 km. CO 2 emissions were 90.326 million410
metric tons, produced by coal-and gaspowered plants, oil refineries,4,445,000 registered vehicles’ exhaust gas,411
metropolitan food waste gas, human exhalation, leather-tannery industry, and organic dye industry. There are412
3 active volcanoes. Chile produced hides to export leather to the USA, Europe, and China, leading to excessive413
outbreaks of the coronavirus. The latitude is 30 °S and thus not safe from the COVID-19. Chile ranked6thglobally414
for deaths (6,682) as of July 10, 2020.415

15 g) The United Kingdom416

The United Kingdom ranked 17th globally for CO 2 emissions. There is no active volcano. The United Kingdom417
produces 1,472,000 bbl/d oil in its refineries and has CO 2 emissions of 364.1 million tons. There are 42 natural418
gas-fired power stations in England along with five coal-powered stations. There were 38.2 million licensed419
vehicles. Demand for quality leathers increases across the garment, footwear, and leather goods industries. The420
Stahl Neo company only produces 1,100 leather tanning chemicals. Most tanning does within a few months. In421
contrast, the traditional tanning process takes 12 months to make expensive, but better leather using the oak422
bark method. The last oak 13 tanneries in the UK buy top quality hides, using a traditional tanning process, and423
producing the leather for shoe, saddle and harness makers, which export to China, Turkey, and Italy. Chrome424
tanning, adding chrome salt to the animal skin, is still the principal method used by 85% of tanneries because it425
is fast. Alternatives are the synthetic tanning with glutaraldehyde and vegetable tanning with the tannic acids.426
There are 12 leather federation associates and 15 UK leather federation members. Effluents from the unhairing427
and liming processes contain high concentrations of sulfur compounds from the sodium sulfide if the pH is below428
9.5, toxic hydrogen sulfide (H 2 S) gas evolves. The latitude is 51.5 °N and thus not safe from the COVID-19.429
Since the United Kingdom produces less CO 2 emissions than the top 15 countries, it should expect to have430
less COVID-19 cases. This discrepancy could cause by the active leather tanning industry and toxic chemical431
manufacturing along with the long coastline of the United Kingdom (4,964 km) where dolphins can swim, as432
shown in Fig. 5. These combined factors could be responsible for the UK ranked 7th globally for COVID-19433
deaths (44,687) as of July 10, 2020.434

16 h) Mexico435

Mexico ranked 11h for CO 2 emissions (490.3 Mt CO 2 ). The Mexican coastline of9,330 km is long enough to436
induce the COVID-19,through dolphins and whales (Site #5 Mexico, # 6 Southeastern Pacific) (KIM, 2020),437
migrating to the Arctic Ocean. There are 48 volcanoes. Mexico produced hides to export leather to the USA,438
Europe, and China, leading to excessive outbreaks of the coronavirus (COVID-19). Mexico ranked 8th globally439
for COVID-19 deaths (33, ??26) as of July 10, 2020, even though it locates at a safe latitude (19 °N).440

17 i) Spain441

Spain ranked 23rd globally for CO 2 emissions (281.4 Mt CO 2 ) and has a population of 46.6 million. There442
are 11 volcanoes. The latitude is 40 °N and thus unsafe from the COVID-19. There are seven volcanoes, 2,436443
coronavirus cases and 162 deaths (as of July 10, 2020) on the Canary Islands of Spain. Even though there are444
many volcanoes, not enough fumes are present to prevent the propagation of the coronavirus outbreak. It is,445
therefore, important to have an active volcano with volcanic gas fumes to inhibit the activity of the coronavirus,446
as in Japan. Spain has a long coastline of 2,300km.The relatively high number of deaths could partly cause by its447
close proximity (1,595 km from the Canary Islands) to Cape Verde, which is the humpback whale breeding region448
in Northwest Africa (Site # 2)(KIM, 2020). Humpback whale feces can infect the dolphins, which happened in449
Wuhan in China (KIM, 2019).Spain has 27,463,000 registered vehicles and a450

The Russian Federation has the longest coastline measuring 37,653 km to induce the COVID-19through451
dolphins and humpback whales (Site # 1 West Indies, # 2 Cape Verde, # 4 Hawaii, #5 Mexico, # 6 Southeastern452
Pacific) (KIM, 2020), migrating to the Arctic Ocean. Since most of the Russian coastline is above the Arctic453
Circle (66 °N), the impact of the COVID-19 reduces by the potent UV-B radiation due to the Arctic ozone454
depletion (OZONE HOLE, 2019). Even though the Russian Federation has a leather tanning industry and its455
CO 2 emissions ranked 4th in the world, it had relatively few COVID-19 deaths due to the high latitude (60 °N),456
ranking 4th with 11,000 deaths as of July 10, 2020. population of 46.94 million, producing CO 2 emissions. The457
refinery water consumption estimated (SUN et al.,2018). Spain has an oil refinery capacity of 15, 515,000 bbl/d458
with ten refineries, which produce toxic gases (H 2 S,SO 2 ) as stack gas and polluted water during the process459
of crude oil, leading to the coronavirus (COVID-19). There are six coal-powered plants and three natural gas-460
powered plants in Spain to release harmful flue gases (H 2 S,SO 2 ) as a by-product, contributing to the COVID-19.461
One hundred eighteen companies operated the tanning industry, employing 2,689 workers (SPANISH TANNERS462
??ONFEDERATION, 2008). Tanned Spanish leather intends for footwear followed by leather garments, leather463
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goods, and upholstery, which export to Hong Kong, Italy, France, and Morocco. Leather tanning with chromium464
salts yields a soft, supple leather that can dye in multiple colors. The key parameter causing the COVID-19 in465
Spain may be the leather industry and the organic dye industry. The Marshallian Industrial Districts (MID) in466
Spain produces textile products (46 MID and 85,000 employees) and leather and footwear (23 MID and 73,000467
employees). Its main axis extends from the north of Catalonia to Valencia and Murcia. Catalonia, Valencia, and468
Murcia control by a MID basis for better wastewater treatment of polluted effluents from tanned Spanish leather,469
which could be why such areas showed lower coronavirus cases. High numbers of confirmed cases in other areas470
could cause by running small factories in residential locations which infect more people due to water pollution as471
well as air pollution. Such a regional distribution could have caused the high number of deaths in a similar way472
to Lombardy in Italy, Wuhan in China, and New York City in the USA. Those that have died in Spain could be473
older than 70 as in other countries. Their respiratory systems had deteriorated for 10-20 years due to air and474
water pollution in Spain. Their alveoli could no longer exhale CO 2 from their bodies, and O 2 could not inhale475
because of chronic calcification by toxic gas pollution (H 2 S) from refineries, power plants, vehicles, food waste,476
and tanneries. However, when affected by the COVID-19, the lung is very weak since the coronavirus calcifies477
the alveoli of the lung very quickly. Therefore, older adults can die easily unless the oxygen generator supplies478
in time. Therefore, the effect of the COVID-19 is equivalent to giving a straight jab in boxing to an older adult479
every 10 seconds of residence time (one cycle of air inhalation and air exhalation in the lung), which is very480
difficult to endure for older adults with high death rate in Europe, China, and the USA. Spain has 282 Metric481
tons CO 2 . On the other hand, Spain is the 9th worst-hit country by the COVID-19 with deaths of 28,401, as of482
July 10, 2020. It thus suggests that the parameters causing the COVID-19 in Spain are in the significant order483
of leather-tannery-textile industry, dolphins, oil refineries, power plants, and CO 2 emissions.484

18 j) Iran485

Iran ranked 7th globally for CO 2 emissions (672.3 Mt CO 2 ).The coastline of Iran is 2,440 km. There are486
14 volcanoes in Iran. The positive parameter against the COVID-19is 14 volcanoes producing volcanic gases487
(SO 2 , H 2 S,HCl,HF, CO 2 , CO, H 2 O) with two very active sulfur fumaroles in SE Iran, which inhibit488
the coronavirus activity with weak COVID-19 observed in such regions. The negative parameters are the whale489
habitat and leather industry. MERS-CoV caused by stranded humpback whales in the Persian Gulf, Gulf of490
Oman, and Arabian Sea .Tabriz with Lake Urmia has the problem of air pollution due to power plants and491
oil refineries. There are ten oil refineries and 400 power plant units in Iran. The leather industry began with492
170 leather companies trading raw hides and skins. The most important parameter is the leather industry493
(SHAFAEI et al., 2019). Therefore, Iran has high coronavirus casualties due to negative parameters such as the494
leather industry, oil refineries, power plants, vehicles, population density in metropolitan areas of Tehran, water495
and air pollution, and humpback whales/ dolphins. The latitude of Iran is 32 °N and thus an unsafe zone from496
the COVID-19. Iran ranked 10th in the world for deaths (12, ??47) as of July 10, 2020.497

19 k) Italy498

Italy ranked 19th globally for CO 2 emissions (60.5 Mt CO 2 ) and had a population of 60.5 million. The coastline499
of Italy is 7,600 km. There are 48 volcanoes. The latitude is 43 °N and thus not safe from the COVID-19. Italy has500
42,242,000 registered vehicles. There are three major parameters (leather-tannery, dolphins, volcanoes) governing501
the COVID-19 in Italy. Firstly, leather and textile industries have polluted the PO River (Fig. 11) ever since502
the Chinese immigrants emigrated Tuscany in Prato (MAX, 2019). Veneto has a total of 1,751 Chinese owned503
factories. The owner’s places of origin are Wenzhou (67.9%) in China with cloth products. Chinese working504
conditions were residential areas causing pollution (WUet al., 2011). Since toxic chemicals use for tanning in the505
leather industry as organic dyes in the textile industry, cities that the PO River passing through (Fig. 11),are506
polluted. Italy (34, ??48), Croatia (107), Slovenia (109), Bosnia and Herzegovina (168), Montenegro (9), and507
Albania (38). The contribution of the dolphins to the COVID-19 in Italy was moderate while major portions508
of the Italian coronavirus cases caused by the leather tanneries along the PO River (Fig. 11) in Northern509
Italy. The impact of the COVID-19to people is very critical, as shown in Fig. 1, especially the case with older510
adults who have exposed to air pollution for 20 years by Wenzhou immigrants from China with skills in leather511
and textile coloring. There are seven active volcanoes (CampiFlegrei, Vesuvius, Stromboli, Panarea, Vulcano,512
Etna, CampiFlegrei del Mar di Sicilia). Although there were no recent volcanic eruptions, the volcanic activity513
produced the toxic volcanic chemicals (SO 2 , H 2 S, HCl, HF, H 2 SO 4 ) (USGS, 2011). Provinces near volcanoes514
showed low confirmed coronavirus cases and (deaths): Sicily 3,411 (268), Umbria 1,427 (74), Calabria 1,156 (96),515
Basilicata 393 (27), Molise 422 (22) as of May 7, 2020. However, regions of leather and textile industries showed516
high cases and deaths %; Lombardy 85,775 (48.4 %), Emilia-Romagna 27,364 (12.4 %), Piedmont 29,885 (11.5517
%), Veneto 19,030 (5.7%), Tuscany 9,982 (3.1%), Marche 6,677 (3.1%), Liguria 9,269 (4.3%), Lazio 7,533 (2.0%),518
which are all the regions of the PO River in Fig. 11. Most of the Italian Provinces are in coastal waters where519
bottlenose dolphins transmit the COVID-19, as proposed by Kim (2020).As for Italy, there are a few features that520
caused the sudden rise of the coronavirus with high cases and deaths; 1) Italy is famous for its leather and textile521
industries, which follow the toxic chemical contamination of the PO River, especially by Chinese immigrants in522
the 1990s in residential areas rather than in industrial complexes. 2) Italy is a Peninsula country having a long523
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24 P) CHINA

coastline of 7,600 km with an average depth of 252.5m while the Strait of Sicily is 365m deep. Dolphins prefer524
the shallow coast with a depth of 25 ft. It appears that the casualties of the Italian coronavirus (COVID-19)525
mainly occurred in the region of Lombardy Province with the PO River, polluted by chemicals from leather and526
textile industries including the regions of Emilia-Romagna, Piedmont, Veneto, Tuscany, and Marche. Dual tracks527
of the inland leather industry and dolphins off the Italian coasts might have caused the heavy casualties of the528
coronavirus outbreak in Italy. Furthermore, 100,000 Chinese immigrants from mainly Wenzhou, producing cloth529
products, polluted residential areas in the region of the PORiver. Besides, Italy has oil refineries with a capacity530
of 1,898, 000 bbl/d. Stack gases such as SO 2 , H 2 S, CO, O 3 , CO 2, and hazardous material in oil refineries,531
induce air pollution with CO 2 emissions. Italy ranked 11th globally for deaths (34, ??26) as of July 10, 2020.532

20 l) Turkey533

Turkey ranked 15th in the world for CO 2 emissions (447.9 Mt CO 2 ). Leather chemicals sell in Turkey534
(GRAND VIEW RESEARCH, 2019). The leather industry uses very toxic chemicals during leather production,535
with carcinogenic and derivatives, causing the COVID-19.Turkeyhas 10 volcanoes. The coastline extends for536
7,200 km. The latitude is 41 °N and thus not safe from the COVID-19 resulting in the nation ranked 15th for537
deaths (5,300) as of July 10, 2020.538

21 m) France539

France ranked 18th globally for CO 2 emissions (356.3 Mt CO 2 ). The length of the coastline is 4,853 km. There540
are 13active volcanoes. The key parameter causing the COVID-19 in France may be the leather industry and541
the organic dye industry. The latitude is 48.9 °N and thus out of the safe latitude range. Consequently, France542
ranked16th globally for deaths (29, ??82) as of July 10, 2020.543

22 n) Germany544

There are four volcanoes near Frankfurt. Major coal sites are Ruhr, Essen, Saar near Frankfurt with the Rhine545
River. The central German area where the Elbe River passes through, is near Leipzig, Lusatia, and Helmstedt546
areas. There are coal-powered plants nearby. There are gas-powered plants all over Germany, and the Inn547
and Danube Rivers flow through Augsburg and Munich. The latitude of Germany is 51.5 °N and thus out548
of the safe latitude range. Germany has the leather textile industry to generate polluted waters, and the oil549
refineries produce 2,050,000 bbl/d, which in turn to produce toxic stack gases. Dolphins are distributed along550
the German coastline, which runs for 2,389 km with the North Sea and Baltic Sea spreading the COVID-19. The551
population of Germany was 82.9 million, with 63.7 million registered cars, which produced CO 2 emissions of 811552
million net tons (meaning a global rank of 6th).There are 1,800 small scale factories and medium-to-large-sized553
enterprises in the German cloth textile industry with 1,204,500 professional workers (KOPTYUG, 2019).Most554
German textile companies base in the following regions: North Rhine-Westphalia 202, Baden-Wurttemberg 125,555
Bavaria 124, Saxony 100, Hessen 43 (https://dw.com/en/love-for-textiles-stillsewn-into-the-fabric-of-saxony-in-556
eastern_germany).557

Major German textile companies correlated with the coronavirus cases distribution along with those of coal-558
and gas-powered plants. German COVID-19 casualties were mainly caused by the leather textile industry, oil559
refineries, power stations, vehicle exhaust, and metropolitan food waste biogas. Germany ranked 17th globally560
for deaths (9,062) from the COVID-19 as of July 10, 2020.561

23 o) Canada562

Canada places 10th in the world for CO 2 emissions (572.8 Mt CO 2 ). Canada is one of the major market players563
of global organic pigments. The coastline extends for 4,964 km. There are five active volcanoes. The latitude564
of Canada is 53.8 °N and thus out of the safe latitude range. Since a major part of the Canadian coastline is565
above the Arctic Circle (66 °N), the impact of the COVID-19reduces by the potent UV-B radiation due to the566
Arctic ozone depletion (OZONE HOLE, 2019). Canada involves in the leather tanning industry. However, with567
a high latitude (53.8 °N), it had relatively few COVID-19 deaths (8,797) as of July 10, 2020, ranking 20th in the568
world. The coastline is on the routes of whale migrations to the feeding grounds of the Arctic Ocean in Canada569
(Humpback whale breeding grounds of Site # 1 West Indies, # 4 Hawaii; Gray whale breeding grounds of #5570
Mexico, # 6 Southeastern Pacific) (KIM, 2020).The major parameters causing the COVID-19 in Canada may be571
the leather production with toxic chemicals as well as the long coastline for cetacean transmission.572

24 p) China573

China produces the highest amount of CO 2 emissions in the world (9,838.8 Mt CO 2 ) and has 162,845,000574
registered vehicles. As of 2019, China had the highest number of installed coal-powered plants, amounting to575
about 1,005 gigawatts. There are 210 oil refineries. China has 39 volcanoes. But no active volcanoes are present.576
The population was1.39 billion in 2017. The coastline is 14,500 km. Cetaceans, including whales, dolphins577
and porpoises, transmitted the COVID-19 pandemic(KIM, 2020).The latitude is 35 °N,and thus, out of the safe578
latitude range from the COVID-19. China ranked 23th globally for deaths (4,641) as of July 10, 2020.China579
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released news of 82,929 coronavirus cases with, 6,633 deaths as of May 14, 2020. On the other hand, China580
announced 84,992 total cases with 4,641 deaths as of July 10, 2020. The number of deaths has significantly581
reduced since the earlier data of 6,633 on May 14, 2020. Since China produces the highest CO 2 emissions, such582
data is not in agreement with other countries.CO 2 emissions in China amount to 9.8 billion metric tons. The583
USA (5.3 billion metric tons) was the worst-hit by the coronavirus (COVID-19) pandemic with 3,118,168total584
cases and 132,291 deaths as of July 10, 2020. Since there was a linear relationship between the CO 2 emissions585
and the coronavirus casualties with correlation coefficients of total cases (R 2 = 0.8064) and deaths (R 2 =586
0.7627)(KIM, 2020), the actual China cases can estimate approximately as follows: It appears that China may587
have announced68fold fewer casualties, for total cases, and 53-fold fewer ones for deaths cases, of the COVID-19588
pandemic than those of actual cases in China. q) Sweden CO 2 emissions in Sweden were 63.8 million metric tons589
in 2018. CO 2 emissions produced by 46 coal-, two fuel oil-, and1 gas-powered plant, four oil refineries, 4.8 million590
vehicles’ exhaust gases, metropolitan food waste gas, human exhalation from a population of 10.23 million, four591
leather-tannery factories, and the organic dye industry. There are no active volcanoes. The latitude is 62 °N and592
thus out of the safe latitude range. Since a major part of the Swedish coastline is near the Arctic Circle (66 °N),593
the impact of the COVID-19 pandemic reduces by the potent UV-B radiation due to the Arctic ozone depletion.594
Even though Sweden involves in the leather tanning industry and its CO 2 emissions were 63.8 million metric595
tons, the country showed a relatively high level of COVID-19 cases, ranking25th globally for deaths (5,500) as of596
July 10, 2020. Good parameters against theCOVID-19 are as follows: Arctic Circle of Norrbotten county has rich597
forest area covering 68.92% of land area and agricultural land covering 7.44% of land area. The key parameters598
causing the COVID-19 in Sweden may be the leather production with toxic chemicals as well as the long coastline599
stretching 3,218 km for cetacean transmission. Residual hazardous chemicals from 20 manufacturers of leather600
and related products were released into the 12 rivers in Stockholm county, which polluted the water quality and601
emitted CO 2 , originated from the flue gas of refineries (454,000 bbl/d, 2018) but also from the deteriorated602
water, similar to the case in Wuhan in China. Organic dyes altering the color of textiles and leather, are the603
most critical parameters causing the COVID-19 pandemic. There are bottlenose dolphins around in t he Baltic604
Sea. A significant feature of the top 10 counties with coronavirus COVID-19 deaths was a long coastline, which605
applies to Sweden, as shown in Fig. 5 (POHL, 2017). It can conclude that the COVID-19 in Sweden caused by606
the automobile industry using leather goods as interior seats of automobiles, including tannery goods. At the607
same time, dolphins transmitted the COVID-19 to the counties on the coast of the Baltic Sea. These dual tracks608
from the land of the automobile industry with leather tanning and from the sea by dolphins, for the coronavirus609
(COVID-19)transmission, might be why Sweden ranked 25th for COVID-19 cases, as of July 10, 2020, which is610
despite Sweden being ranked far down the international list in 70th for CO 2 emissions (44.8 Mt CO 2 / year).611

25 r) Indonesia612

Indonesia ranked 10th globally for CO 2 emissions (486.8 Mt CO 2 ). There are 76 active volcanoes. Indonesia has613
1,057,000 bbl/d of oil refinery capacity, which produces toxic stack gases, inhibiting the activity of the coronavirus.614
Other negative parameters inducing the COVID-19 are dolphin residency, and Chinese people arriving on business615
from Wuhan in China. There is a high population of Chinese Indonesians (nearly 3 million), 38 coal-, 15 oil-616
, and natural gas-powered plants, nine oil refineries, 22,513,000 registered vehicles, a high population of 264617
million. Indonesia has dolphins along the 54,716 km coastline. Indonesia is an exporter of raw leather material618
to the world, which causes pollution in the water as well as in the air, leading to its global rank of 26th for619
deaths (3, ??69) as of July 10, 2020. Its rank reduced by the safe latitude (6°N),active volcanoes (76 actives),620
and enough forest (52.1%) and agricultural land (31.46%) to convert harmfulCO 2 to good O 2 against the621
COVID-19 pandemic.622

26 s) Ecuador623

CO 2 emissions were 40.0 million metric tons. The coastline is 2,237 km. There are 27 volcanoes. The latitude624
is 2 °S and thus within the safe latitude range from the COVID-19.There are three oil refineries with a net625
capacity of 175,000 bbl/d. Volcanic gases and stack gases from oil refineries such as H 2 S and SO 2 help626
reduce the coronavirus cases, as explained in Equation ( 2) for New Zealand (22) and Iceland (10) with deaths in627
parenthesis. One out of 50 firms used the traditional vegetable tanning without chemicals ??GERULAITYTE,628
2018). Provinces near Cotacachi, such as Esmeraldas (43) and Imbabura (11), had a relatively low number of629
deaths. There were many deaths in the provinces of Guayas (1,059), Manabi (252), Pichincha (105) via Los Rio630
(76), and El Oro (114), as of May 14, 2020. Those provinces are all in contact with either the Pacific Coast,631
estuaries or rivers. Dolphins live off the Ecuadorian Coasts and in the Rivers. The high casualties in Ecuador632
were all shown in the areas of the coast, the estuarine, or where dolphins can approach. Ecuador ranked 29th633
globally with 64,221 total cases and4,900 total deaths as of July 10, 2020.634

27 t) Belgium635

CO 2 emissions in Belgium were 94.7 million metric tons, produced by three coal-poweredand18 gas-powered636
plants, four oil refineries,6,426,000 registered vehicles producing exhaust gases, metropolitan food waste gas,637
human exhalation gas from a population of 11.5 million, seven leather-tannery factories, and the organic dye638
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30 CONCLUSION

industry. Belgium is one of the leading exporters of leather footwear. The key parameters causing the COVID-19639
in Belgium may be the leather industry and the dye industry. Belgium ranked 30th globally with 62,357 total640
cases and9,781 deaths as of July 10, 2020.641

28 u) The Philippines642

The Philippines had a population of 106.7 million and produced 157.6 million metric tons of CO 2 emissions.643
The Philippines have 23 active volcanoes, the volcanic fumes of which might reduce further casualties in the644
Philippines. Good parameters for the Philippines against the COVID-19 are volcanoes and a safe latitude645
location. Negative ones in favor of the COVID-19are CO 2 emissions, dolphins along the 36,289 km coastline,646
the population of 105 million, 19 coalpowered plants, ten diesel-powered plants, five gaspowered plants, three647
oil refineries, and the leather industry. There are many Chinese people from Wuhan of China working in the648
leather industry, which causes water pollution by toxic chemicals in the leather tanning process. The latitude of649
the Philippines is 14 °N 2). Therefore, in non-volcanic countries, people can easily protect themselves from the650
COVID-19 pandemic by spraying small amounts of artificial volcanic gases such as SO 2 and H 2 S, as described651
in the section of II. e).Japan ranked56th globallyfor deaths 982 as of July 10, 2020.652

29 y) South Korea653

South Korea ranked 9th globallyforCO 2 emissions (616.1 Mt CO 2 ) and has a population of 51.5 million. There654
are no volcanoes. The latitude is 37.5 °N and thus not safe from COVID-19. Helpful parameters are such as655
clean forestry and rivers with even distribution of industrial complexes along the coastline. The textile industry656
for coloring and dolphins. South Korea had the most casualties in Daegu city, which has 109 dyeing factories (as657
of 1994). They used toxic chemicals such as Chinese dyes, domestic caustic soda, sulfuric acid, hydrochloric acid,658
acetic acid, and surfactant, for coloring. Residual harmful chemicals released into the Geumho River in Daegu659
city, which polluted the water quality and emitted carbon dioxide from the flue gas. Indo-Pacific bottlenose660
dolphins can be found around Jeju Island in South Korea, and common dolphins can find in the coastal area661
of Ulsan and Pohang, and in coastal areas in the Yellow Sea between China and South Korea. Since not many662
dolphins approach the South Korean coast, their effect on the COVID-19 was minor. Oil refineries, natural663
gasand coal-powered power plants. There are five oil refineries with a refinery capacity of 2,799,000 bbl/d. Since664
they locate on the coastal areas, their stack gases fly over the East Sea or the Yellow Sea, providing toxic stack665
gas enough to repel the coronavirus activity. Significantly, there are no deaths in the well distributed oil refinery666
cities of Ulsan (East Sea), Yeosu (South Sea), Daesan (Yellow Sea middle), and Incheon(Yellow Sea top).There667
are 33 coal-powered plants on the coasts of the Yellow Sea and the East Sea, which emit flue gases that fly over668
the seas without seriously affecting the COVID-19. No power plants are present in residential areas. Vehicles669
and population are well-distributed around South Korea. Forest (63.35%) and agricultural lands (22%) of South670
Korea are covered by green zones with clean air from the conversion of harmful CO 2 to good O 2 which acts671
against the COVID-19. South Korea is, however, vulnerable to the COVID-19because of the textile and dye672
industry in Daegu city, which led to significant (66%) casualties (189 deaths with 288deaths nationally) from the673
COVID-19 pandemic as of July 10, 2020. South Korea ranked 64th globally with deaths 288 as of July 10, 2020.674

IV.675

30 Conclusion676

The present study proposes vaccine, protection, emergence, propagation, and termination associated with the677
coronavirus (COVID-19) pandemic. The case studies for 25 worst-hit countries showed major causes such as678
leather tanning industry (R 2 = 0.8514),global coastline(R 2 = 0.7864), USA coastline(R 2 = 0.3099), USA679
refinery (R 2 = 0.4874),CO 2 emissions (R 2 = 0.7627), population (R 2 = 0.3748), and minimum sunspot680
number(R 2 = 0.8907)withCOVID-19pandemic. Therefore, COVID-19 can globally decrease by reducing toxic681
chemicals during leather industry.682

The present study proposes that the11-year cyclic sunspot number is analogous to a SWITCH, turning ON and683
OFF an epidemic, inducing a publichealth crisis. The ON period by the minimum(maximum) sunspot number684
initiated mutant viruses (AIV, SARS, MERS-CoV, and COVID-19) to transmit from the Poles to Continents685
by migratory birds and humpback whales. The firstCOVID-19arrival dates in China, USA, Japan, Mexico, and686
Hawaii, determined by the distance between feeding grounds and breeding areas of humpback whale habitats.687

The breeding period of the whales is from December to April, while the feeding period is from May to688
September (or from June to October). The human incubation period is from 2-14 days to possible outliners689
0-27 days. Therefore, the termination of COVID-19 expects in July with an additional one month of human690
incubation to June. However, it takes another one month for whale migration to be August as the ultimate691
termination timing of the COVID-19.692

There can be a competition of virus survival between the present COVID-19 and the newly arrived693
The COVID-19 vaccines,1) sample both at the Arctic Ocean and the Antarctic Peninsula for the feeding694

grounds of humpback whales,2) culturing plasma from people who have recovered from COVID-19 and plasma695
from CMV infected cetaceans, 3) 4 kinds of plasma preparations depending on the source (humans and cetaceans)696
and virus diseases (COVID-19 and CMV) as; fresh human plasma, human one confirmed by COVID-19, fresh697
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cetacean plasma, and cetacean one infected by CMV,4) inoculates and incubates at 37? while the virus inactivates698
at a high temperature, 5) use as one of 5 types of vaccines among live attenuated, inactivated, toxic, subunit, and699
conjugate ones,6) application to humans by the stepwise methods in vitro P3 Lab test at petri dish for the initial700
efficacy of curing the human lung cell infected by the COVID-19. In vivo human tests (confirmed, recovered,701
and healthy), determine the final efficacy and the stability of the developed COVID-19 vaccines to protect the702
human body’s immune system to reduce the COVID-19 symptoms,7)genetic modification of the present MMR703
(Measles, Mumps, and Rubella) vaccine with the cetacean host, may allow the low titers of the attenuated704
COVID-19vaccines to last long and safe.705

Screenings by physical (body temperature), chemical (H 2 S detector), biological (blood test), and radiological706
(computerized tomography) kits may separate the infected patient from the healthy ones for the safe situation707
from the COVID-19 pandemic.708

As for the emergence of COVID-19, the breeding period of humpback whales begins from December to April.709
Adding one month for the human incubation period of COVID-19 pandemic to December, it expects that the710
COVID-19 pandemic would emerge in January 2020. On January 19, 2020, a 35-year-old man in Seattle of711
Washington was the first case of COVID-19 in the USA, while on January 16, 2020 there was the first case of712
COVID-19 in Japan.713

An additional month added to January can be applicable if the route is from Alaska to the breeding grounds of714
Baja California of Mexico with a distance of 4,374 km. Thus, the first case of COVID-19 in Mexico was February715
28, 2020 as arrival date, which was close to one month added to the case of Seattle (January 19, ??020). The716
distance between Hawaii and the Bering Sea in Alaska is 4,486 km, which is a little farther than Baja virus717
for a few months. Similarly, a new type one may appear in September of 2020 from the Poles. There can718
be a competition of virus survival between the COVID-19 and the newly arrived virus at Continents for a few719
months so that the COVID-19 may competitively inhibit the new virus and fade away, as used to occur in toxic720
cyanobacteria in the lake. The OFF period occurs during the high sunspot number (> around 25-50) and may721
terminate the COVID-19 pandemic in September (optimistic prediction) or in November 2020 (pessimistic one).722
There were three typical cases of COVID-19 termination, based on the newly reported case by day in coronavirus723
map and case count by the New York Times as follows.724

31 Medical Research725

Case 1 with bell curve decrease; Tokyo, Germany, U.K., Italy, Spain, France, Canada, USA (NY, NJ, RI, NH,726
MD, MA, CT, AZ, UT, DC),Case 2 with stepwise increase; Brazil, Mexico, India, Russia, Peru, Ecuador, Chile,727
Belgium, USA (CA, FL, NC, SC, GA, AZ, OR,TX, AL, ID, TN, WI, MI, MO, AR, KY, NV, NE, WY, AK,728
PR),Case 3 with see-saw increase; Israel, USA (ME VA, PA, DE, WA, CO, MI, IL, VT, LA, OH, IN, MN, IA,729
KS, WV, SD, ND, HI).730

The main parameters caused by the COVID-19 for Case 1 could be the cetaceans, including whales, dolphins,731
and porpoises. Case 2 could be the leather tannery industry; exporting hides to other countries. Case 3 for732
the mixed causes. Japan’s virus success simply caused by the presence of volcanic gases from volcanoes, whose733
acidity and toxicity inhibited the coronavirus (COVID-19) pandemic, as in other volcanic countries such as Italy,734
Indonesia, Philippines, and Ecuador. 1 2735

1© 2020 Global Journals
2Vaccine, Emergence, Termination, Sunspot Number as ON-OFF Switch for COVID-19 Pandemic with 25

Worst-Hit Countries
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Figure 15:

China 1,390, 25. Sweden 10,26. Indonesia 264, 29.
Ecuador 17,30. Belgium 12, 35. Philippines 107, 37.
Netherlands 17, 44. Israel 9,56. Japan 127, 64. South
Korea 52.

Figure 16:

Orebro,
Stockholm (12,060),VastraGotaland(5,773),
Ostergotland (1,975), Uppsala (1,883), Orebro (1,795),
Skane (1,704), Sodermanland (1,623), Jonkoping
(1,508), Vastmanland (1,264), Gavleborg (1,258), while

Figure 17:
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w) Israel
x) Japan Japan ranked 5th globally for CO 2 emissions (1,205.1 Mt CO 2 ) with
a population of 126.8 million. The coastline of Japan is 29,751 km. There are 110
volcanoes. The latitude is 35 °N and thus not safe from COVID-19 pandemic.
Favorable parameters against the coronavirus are 110 active volcanoes, rich forests
and mountains (67 %), and agricultural land (12.26 %). Negative parameters are
as follows: Leather. Hyogo leather’s white color naturally creates by the tanning
process. Japan produces textiles to cause the water pollution and worsen the
coronavirus outbreak. Dolphins. Approximately 22,000 dolphins killed annually
for Japanese meat. Dolphins lead to a high number of coronavirus (COVID-19)
cases (KIM, 2020).Osaka (1,967/86), Kanagawa (1,685/97), Chiba (1,078/46),
Saitama (1,396/67), Hyogo (726/43), Fukuoka (908/33), Hokkaido (1,289/101),
Aichi (531/34), Kyoto (430/18), Ishikawa (300/27), Ibaraki (196/10), Gifu
(162/7). The second group is Prefectures near the volcanoes with negligible
casualties; Northeast Honshu Arc area of Aomori (29/1) (Mt. Iwaki), Iwate (0/0)
(Mt. Iwate), Akita (16/0) (Mt. Akita-Yakeyama), Southwest Honshu Arcarea of
Tottori (4/0) (Mt. Daisen), Shimane (24/0) (Mt. Sanbe), Okayama (28/0) (Mt.
Shintake), Tokushima (10/1) (Mt. Ishizuchi), Ryukyu Arcarea of Saga (47/0)
(Mt. Sefuri), Nagasaki (20/1) (Mt. Unzen), Miyagi (100/1) (Mt. Kirishima),
Miyazaki (17/0) (Sakurajima Volcano), Kagoshima (132/0)(Mt. Sakurajima).
v) The Netherlands
CO 2 emissions were 163.4 million metric tons
and has a population of 17.3 million. There are two
active volcanoes, nine oil refineries, 12 coal-and 12
gas-powered power plants, and dolphins causing the
coronavirus outbreak. The coastline is 451 km. The
latitude is 52 °N and thus not safe from the COVID-19.
Netherlands ranked 37th globally with6,156 deaths as of
July 10, 2020.

Figure 18:
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