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CLIMATE CHANGES FROM A PHARMACY PERSPECTIVE
Samar Gamal Amen EIl Sheikh

ABSTRACT:

Climate changes is no longer an ongoing cumulative threat, but now is a
present reality as declared by WHO; it’s impacting human health globallyl.
Emissions from the Greenhouse Gases GHGs [e.g. Methane (CH4), Carbon dioxide
(CO2), and Nitrous oxides (NOx)|, significantly raises the earth’s surface
temperature 0.74°C through the last century and expected to increase by 1.1 - 6.4 °C
at the end of 21st century2. Almost two hundred million heatwave exposure events
in 2018 compared with the average in the years 1986-20053. The aim of the present
review is to approach climate changes and its sequel on environment, health
outcome, potential changes in medication use related to alteration in communicable
and non-communicable disease incidence, and lastly, to address interrelatedness of
antibiotic resistance and climate changes where the pharmacy profession duty
emerge. Many medico-pharmaceutical literature resources have been utilized to
illustrate different pharmacy disciplines’ either negative impact or their supportive
contributions to lessen climate changes effect (e.g. pharmaceutical industries, and

analytical chemistry ...etc.) and their plans to combat the global warming.

Climate changes consequences on environment and human health.
Hazardous environmental exposures due to climate changes could be
classified to physical, chemical, and biological effects (Figure 1). Physical hazards to
human health implicate those from extreme weather events; such as floods or
drought. Chemical effects include those mediated by exposure to air pollutants.
Biological hazards comprise those mediated by pollen and spore levels in air as

a result of environmental hazards4
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Figure 1: Climate — related environmental changes and human health

outcome.*PTSD: Post-Traumatic Stress Disorder

Pharmaceuticals use pattern changes related to alteration in

disease distribution due to climate changes

Climate change confers an increased risk of cardiovascular disease events in
the general population5. In order to explain climate changes impact on diseases and
correlated medications use, a disease classification should be briefly demonstrated;

non-communicable (e.g. Cardiovascular diseases) and communicable diseases.
1st: Non — communicable diseases

Global warming is leading to extreme heat events. Wildfire arose from high
temperature intensify fine particulate air pollution involved in cardiovascular
morbidity and mortality5. One study shows that extreme heat (both low and high
temperatures) are associated with increases in cardiovascular diseases’ mortality6.
Vulnerable subgroups (e.g. elderly, low socioeconomic status, hypertensive patients
and those diagnosed as diabetes mellitus) are the most to experience heat-related

myocardial infarction events5.
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Figure 2: Factors contributing to the cardiovascular risks of climate change.

Pharmaceuticals related to CVD and other non-communicable

diseases

Complex medication regimen tailored to each patient’s cardiovascular
condition, including diuretics, vasodilators, antiplatelet, statins, and salicylates.
Similarly, cerebrovascular diseases7. Other non-communicable diseases (Asthma,
allergic dermatitis, scabies...etc.) and their pharmacotherapy where both affected by

different climatic variations8 have been elucidated in Figure 3.

A key to Figure 3
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Figure 3: Climatic Conditions causing non-communicable IlInesses

and Associated Pharmaceutical Treatment

2nd: Communicable diseases (Vector borne diseases)

Infectious diseases are caused by infectious microorganisms (pathogen: e.g.
bacteria, viruses, fungi, helminths...etc.) The distribution and seasonality of
infectious diseases are likely to be affected by climate change. Communicable
diseases are spreading depending on different factors, include the pathogen, the

vectors (e.g. mosquitos, flies, flea, ticks...etc.), and the hosts of the vectors (e.g.
human, other primates, l'odents...etc.)4
Pharmaceuticals related to Communicable diseases

Temperature changes due to climate changes may lead to a 12-27% increase

in Malaria transmission, and requiring an enormous rise in drug therapy. Malaria is
an example of vector borne disease spread by mosquito; P.vivax & P.falciparum 9.
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International travel have led to reports of malaria cases in Australia, Europe, and
North America, where malaria had been eradicated. Climate change may increase
the risk of reintroduction of malaria unless programs to control vectors are
increased4. Range of pharmacotherapeutics and antibiotics used to eradicate these

pathogenic microorganisms8 are provided in Figure 4.
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Figure 4: Communicable Ilinesses and Associated Pharmaceutical Treatment
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Interrelatedness of antibiotic resistance and climate changes

Bacteria fight to survive in the presence of

antibiotics through three primary mechanisms

(Figure 5); physiological changes, genetic
modifications, finally global spread of resistance.
Temperature, pH, and nutrient availability alter
these mechanisms and subsequently survival chances
of bacteria in the presence of antibiotics. This all

explain how antibiotic resistance and climate change

are intimately linked™®.

Physiological Responses
Cellular responses to
antibiotics and thermal stress

Figure 5: Temperature and Antibiotics Can Affect Bacterial Survival at Three

Temporal scales.
Pharmacist role to prevent greenhouse gases footprint on globe
Pharmacists are responsible for environmental sustainability, and climate

changes warrant immediate action from their skilled and trusted leadership.
Pharmaceutical industries contributed 55% more CO2 than the automotive industry
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in 201511. One patient’s inhalers for 1 year are equivalent to driving a car 3200
km12. Different actions to be taken by pharmacist to improve health of the planet
and patients; educate physician to use dry-powder inhalers (DPIs) instead of
metered-dose inhalers (MDlIs), promote rational use of drugs in general, particularly
antibiotics through implementing institutional stewardship, promote less carbon-
intensive inhaled anaesthetics, such as sevoflurane (instead of desflurane), last but
not least; join a local environmental committee (online tools: Health Care Without

Harm (noharm.org))12

Pharmacy disciplines’ negative role on extreme climate

variations Analytical chemistry

Most environmental agencies focus on reducing the negative impact of
toxic chemicals. From this point of view, the principles of green chemistry and
recently the white chemistry were implemented and functional by most of the
analytical chemistry and quality control laboratories across the world. Green
Analytical Chemistry (GAC); was established by Anastas -American scientist- who’s
called “Father of Green Chemistry”13. The principle of the GAC is to give priority
to use solvents of non-toxic, non-hazardous, non-corrosive, non-inflammable, and
non-harmful to aquatic life through any chemical analysis processl4. Different
metrics are applied to evaluate the greenness methods in quantitative and/or
qualitative drug analysis. For example, Analytical Eco-Scalel5, Green and Analytical
Greenness Metric (AGREE) 16.

Pharmaceutical industries

Pharmaceuticals produce GHGs throughout their life cycle by means of
manufacturing, procurement, transportation, packaging, and disposal through
incineration. Prescribed and non-prescribed pharmaceuticals together represent
25% of the total health care GHG emissions, the largest of any category. Upstream
economic activities, such as energy, pharmaceutical manufacturing or
transportation, are responsible for 90% of these emissions17.

One of the major climate changes influencers is the pharmaceutical industry which is

growing globally to meet the ever-increasing demand of antibiotics, especially in low-

7
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and middle-income countries. There are no regulations across the globe till date for
the level of antibiotic residues in pharmaceutical effluent for the growing
pharmaceutical industry, which leads to rise in development of Antimicrobial
Resistance (AMR).

A report released by Morgan Stanley predicts that the pharmaceutical
industry will benefit from a warming planet, as the spread of disease will become
more prevalent, revealing opportunities for medicine markets. The report also
identifies seven companies that are likely to benefit most from climate change. Sanofi
has several vaccine products available (e.g. malaria and dengue vaccines), GSK sells
over 1.9 million products every day in over 50 countries, demonstrating its wide

influence and ability to distribute vaccines globally18.

Big Pharma’s Big Plans to Combat Climate Change

Table 1: Pharmaceutical companies strategies to be climate

Lilly
. Novo . Johnson &
Company Novartis . Sanofi AstraZeneca &
Nordisk Johnson
Merck
Recycling of . . Development of . shifting global
. Using only Using only . Using only .
i the precious respiratory transportation
Action renewable renewable . . renewable .
metal o = inhalers with near- _— from air to sea
5 electricity’ electricity . electricity BT
catalysts® zero propellants freight™
. Reducing
. Reducing Zero Carbon .
Expected Saving 20000 Carbon . Carbon Lowering Carbon
o . Carbon " across the entire . .
outcome tons” of CO! e emission . Neutrality footprint
emission chain
by 55 %
Target
achieved 2030 2030 2030 2030 2030 -
by year
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ABSTRACT

Recent articles and events have indicated the world'’s interest in reducing the
effects of climate and temperature changes, including associated diseases, which have
been shown to be similar in symptoms in the tropics. Considering what was covered
in these article about diseases, their symptoms and their geographical spread, a
comprehensive review of the literature was conducted regarding reports of insect-
borne tropical diseases in different regions, their similar symptoms and their relation
to climate and temperature in these regions. Data searches were performed on
PubMed, WHO, PAHO, Kaggle and figshare. Our findings indicate that most
neglected tropical diseases have symptoms associated with high temperatures caused
by climate changes based on water pollution, burning or greenhouse gas emissions,
which the country seeks to solve by supporting the evaluation of the effectiveness of
health emergency management, measures to reduce health emergencies and the

impact of extreme events on health with other appropriate and developed ways.
Keywords:
NTDs ; Tropical Diseases ; Climate Change ; Similar symptoms;

Geographical area forecast
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1- INTRODUCTION

November 2021, the Intergovernmental Panel on Climate Change (IPCC)
issued the latest science that: ""As our planet continues to warm, billions of people
around the world will suffer from deteriorating physical and mental effects.”[1]

From the spread of diseases to air pollution, malnutrition, and mental health
consequences, Climate Change affects our health, with nine out of 10 people
breathing unhealthy air worldwide due to the burning of fossil fuels. Also, from the
depths of the ocean to the highest mountain peaks, Microplastics pollute our food
chain, and according to climate change affecting access to safe and clean drinking
water, 829,000 people die from diarrheal disease each year due to water pollution
and poor sanitation.[1]

The tropics surrounding the equator make up 40% of the Earth's surface
area, in 2014 this region had 40% of the world's population, it is expected to reach
50% by 2050. The tropics receive more direct sunlight than the rest of the Earth and
are hotter And more humid in general, Which leads to difficulty of Preserving Vital
Ecosystems and Species in this area, One of the most important effects caused by
geographical influences is the quality of the diseases prevalent in this specific area
and thus affects the quality of healthcare and the accessibility of medical and
humanitarian aid, which is certainly an influential factor in the size of the presence
of tropical diseases and the extent of their spread and methods of combating them.
As temperatures rise, mosquitoes are spreading diseases farther than ever before. If
climate change continues unabated, an additional 4.7 billion people could be at risk
of contracting mosquito-borne diseases by 2070.[1]

Many tropical diseases have symptoms in common, such as fever in
leishmaniasis, malaria, dengue fever, sleeping sickness and yellow fever, headache in
malaria, dengue, yellow fever and sleeping sickness, vomiting in malaria, yellow
fever, and dengue. Diarrhea and muscle, joint and back pain, fatigue, loss of appetite
are also common symptoms of tropical diseases, and this is since those symptoms are
Immune reaction to infection with pathogens such as parasites, bacteria and viruses.

Those immune or inflammatory responses happen to fight previously mentioned
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pathogens trying to invade the host’s cells, but unfortunately those responses if not
treated with good care and proper nutrition that helps to recover and compensate for
the lost nutrients in this battle with pathogens, it can be deadly as it happens in
developing countries that suffer from lack of healthcare and food and from the
consequences of climate change.[2][3][4]

According to other articles, most efforts to reduce the impact of climate in
the tropics center on reducing carbon dioxide emissions and harmful gasses, which in
turn affect Neglected tropical diseases (NTDs), which all converge in symptoms- the
same pathogen with different effects on human genes - Among the points addressed
in a research paper by Shanthi Kappagodaa and John PA loannidis is that the
World Health Organization (WHO) advocates five strategies for preventing and
controlling NTDs: preventive chemotherapy, intensified case management, control of
disease vectors, provision of clean water and sanitation and veterinary public health
measures[5]. Currently in the Caribbean, other NTDs in circulation are measured by
measuring the presence of antibodies, which is expensive and that has led to the fact
that only few countries examined secondary reservoirs of pathogens or evaluating the
effectiveness of their pest control methods, and exploring the use of new tools for
inclusion in insect vector control programs.[6]

At recent days, countries seek to strength health systems to cope with the
health threats posed by climate change, including emergencies related to extreme
weather events and sea-level rise as climate change is already impacting health in a
myriad of ways, these health risks are disproportionately felt by the most vulnerable
and disadvantaged, including women, children, ethnic minorities, poor communities,
migrants or displaced persons and older populations. and species are already being
impacted by anthropogenic climate change, and its rapid onset is limiting the ability

of many species to adapt to their environments.[7]
1. - Background

Infectious diseases can occur from other people, insect bites, contaminated
food, or contaminated water or soil. Climatic conditions lead the disease vectors -

viruses, bacteria, fungi, parasites, and rarely prions - to move from their usual
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tropical habitat to new breeding grounds in Europe. Mosquitoes are becoming more
common in southern Europe, reaching as far north as France and
Switzerland[8].Therefore, the spread of diseases has increased significantly, all of
which have similar symptoms, and the following are the diseases that were under
study:

2.1  Dengue fever

Dengue fever is a mosquito-borne illness that
occurs in tropical and subtropical areas of the world. It
was first recognized in the 1950s during dengue epidemics
in the Philippines and Thailand. Today, severe dengue
affects most Asian and Latin American countries.
Millions of cases of dengue infection occur worldwide
each year. Dengue fever is most common in Southeast

Asia, the western Pacific islands, Latin America, and

Africa. But the disease has been spreading to new

Figure 1: The Aedes
aegypti insect that causes

areas, including local outbreaks in Europe and
southern parts of the United States.[12]

The virus is transmitted to humans through the bites of infected female
mosquitoes, primarily the Aedes aegypti mosquito. Other species within the Aedes
genus can also act as vectors, but their contribution is secondary to Aedes aegypti.
Mild dengue fever causes a high fever and flu-like symptoms. The severe form of
dengue fever - dengue hemorrhagic fever - can cause serious bleeding, a sudden drop
in blood pressure (shock) and death.[10]

The most common symptom of dengue is Nausea, vomiting, rash, aches, and
pains (eye pain, typically behind the eyes, muscle, joint, or bone pain)Symptoms of
dengue typically last 2-7 days, most people will recover after about a week[10][11].
Each year, an estimated 400 million people are infected with dengue virus, 100

million become ill with dengue, and 21,000 deaths are attributed to dengue.[9]
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2.2  Sleeping Sickness

African Trypanosomiasis - sleeping sickness - is caused by microscopic parasites of
the species Trypanosoma brucei. It is transmitted by the tsetse fly (Glossina species),
which is found only in sub-Saharan Africa.
East African trypanosomiasis is found in
rural parts of Eastern and Southeastern
Africa. In 2020, fewer than 100 cases of
East African trypanosomiasis  were
reported to WHO.[13]

West African trypanosomiasis is found in

rural parts of central Africa and in a few

areas of West Africa. In 2020, fewer than

600 cases of West African trypanosomiasis

Figure 2: The tsetse fly that causes
were reported to WHO; more than 50% of sleeping sickness

these were reported by the Democratic

Republic of Congo.[13]

Fever, severe headaches, irritability, extreme fatigue, swollen lymph nodes, and
aching muscles and joints are common symptoms of sleeping sickness. Some people
develop a skin rash. Progressive confusion, personality changes, and other neurologic
problems occur after infection has invaded the central nervous system. If left
untreated, infection becomes worse, and death will occur within months. When left
untreated, the mortality rate of African sleeping sickness is close to 100%. It is
estimated that 50,000 to 500,000 people die from this disease every year.[14]
Pre-2009, treatments for stage-2 of the disease were toxic or difficult to administer.
The arsenic derivative melarsoprol was developed in 1949. It is no longer used for
gambiense sleeping sickness as it kills up to 5% of patients who receive it, but it

remains the only drug available for advanced stage rhodesiense sleeping sickness.[14]
2.3  Chikungunya
The infection caused by the Chikungunya virus (CHIKV). It is spread by Tropical

mosquitoes (Aedes aegypti and Aedes albopictus mosquitoes). The disease appears
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regularly in Africa (the first epidemic was recorded in Tanzania in 1952) and Asia
(mainly India).

There was an outbreak in
Europe in 2007, and in 2013, an RE
outbreak in the Caribbean marked the
first incident of local transmission in ,/ ‘.
the Americas followed by a major /’ /

outbreak in 2015. Figure 3: Tiger Mosquito
(Aedes aegypti) that causes
chikungunya disease

The tiger mosquito was responsible for spreading this mysterious disease. It
carries the chikungunya virus which is moving to new habitats in Europe and
America thanks to climate change. Once a mosquito is infected with chikungunya, it
can spread it for the rest of its life, which averages her life about a month.

It causes fever, debilitating joint pain as well as muscle aches, joint swelling,
headache, nausea, fatigue, and rashes. The disease begins 4-8 days after the first bite
of an infected mosquito but can range from 2-12 days. The mortality rate for
chikungunya is about 1 in 1,000 deaths almost always associated with existing health

problems, at birth or over 65 years of age.[8]
2.4  Leishmaniasis

Leishmaniasis It is a parasitic disease caused by the Leishmania parasites
that are spread by the bite of an infected sandfly. It is found in some parts of Asia,
the Middle East, Africa (particularly in the tropical region and North Africa, with
some cases elsewhere), and southern Europe. There are several different forms of
leishmaniasis in humans. The most common forms are cutaneous leishmaniasis,
which causes skin ulcers, visceral leishmaniasis, which affects several internal organs
(usually the spleen, liver, and bone marrow), mucosal leishmaniasis because of
parasite species found in parts of Latin America that cause ulcers of the mucous
membranes of the nose, mouth, or throat. Some people develop a silent infection,

which causes one or more ulcers (ulcers) on their skin. Sores can change in size and
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appearance over time. Sores may begin as papules (lumps) or nodules (lumps) and
may end as ulcers.

It may also cause fever, sores on the mucous membranes of the nose, weight
loss, an enlarged spleen and liver, and abnormal blood tests. People may have low
blood counts, including a low red blood cell count (anemia), a low white blood cell
count (leukopenia), and a low platelet count (thrombocytopenia).

Skin ulcers caused by cutaneous leishmaniasis usually heal on their own,
even without treatment. But this can take months or even years, and the sores can
leave unsightly scars. Something like mucosal leishmaniasis may not be noticed until
years after the original sores have healed.

Estimates of the number of new cases annually have ranged from about
700,000 to 1.2 million or more. For visceral leishmaniasis, the estimated number of

new cases per year may have fallen below 100,000. [15]

Figure 4: The sand fly that causes Figure 5: Ulcers caused by
leishmaniasis leishmaniasis
2.5 Cholera

Cholera is an acute, diarrheal illness caused by infection of the intestine with
the toxigenic bacterium Vibrio cholerae serogroup. Cholera is most likely to occur
and spread in places with inadequate water treatment, poor sanitation, and
inadequate hygiene. Cholera bacteria can also live in the environment in brackish
rivers and coastal waters.

An estimated 1.3 to 4 million people around the world get cholera each year
and 21,000 to 143,000 people die from it. People who get cholera often have mild

symptoms or no symptoms, but cholera can be severe. Approximately 1 in 10 people
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who get sick with cholera will develop severe symptoms such as watery diarrhea,
vomiting, and leg cramps.

It usually takes 2-3 days for symptoms to
appear after a person ingests cholera bacteria, but
the time can range from a few hours to 5 days. To
test for cholera, doctors must take a stool sample or
a rectal swab and send it to a laboratory to look for

the cholera bacteria.[16]
2.6 Malaria

Malaria is a serious and sometimes fatal

disease caused by a parasite that commonly infects a
certain type of mosquito which feeds on humans’

blood. Malaria is typically found in warmer o
regions of the world in tropical and subtropical
countries. Only female Anopheles mosquito can
transmit malaria, Higher temperatures allow the

Anopheles mosquito to thrive. Malaria parasites,

which grow and develop inside the mosquito, i T
need warmth to complete their growth before Figure 7: Malaria transmission cycle
they are mature enough to be transmitted to

humans.

People who get malaria are typically very sick with high fevers, shaking
chills, and flu-like illnesses including headaches, muscle aches, and tiredness. Nausea,
vomiting, and diarrhea may also occur. Malaria may cause anemia and jaundice
(yellow coloring of the skin and eyes) because of the loss of red blood cells.[18]

There are four kinds of malaria parasites that infect humans: Plasmodium
falciparum, P. vivax, P. ovale, and P. malariae. In addition, P. knowlesi, a type of
malaria that naturally infects macaques in Southeast Asia, also infects humans,

causing malaria that is transmitted from animal to human. World Health
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Organization estimates that in 2020, 241 million clinical cases of malaria occurred,
and 627,000 people died of malaria, most of them children in Africa.[17]

27- Sepsis

The discovery of sepsis dates to 1879-
1880, when Louis Pasteur showed for the first
time that bacteria were present in blood from
patients with puerperal septicemia.

Bacterial infections are the most common
cause of sepsis. Sepsis can also be caused by
fungal, parasitic, or viral infections. Sepsis (an

acute infection with a systemic response) and

severe sepsis (sepsis resulting in organ

Figure 8: Skin blotching and
dysfunction) are very costly and often fatal inflammation due to sepsis

conditions. Sepsis happens when an infection you already have triggers a chain

reaction throughout your body. Infections that lead to sepsis most often start in the
lung, urinary tract, skin, or gastrointestinal tract. Sepsis may progress to septic
shock.

Signs and symptoms of sepsis are (change in mental status - Systolic blood
pressure - Respiratory rate higher than or equal to 22 breaths a minute). it was
found Sepsis causes many other related diseases, such as melioidosis. The incidence
of sepsis is fivefold higher than that in temperate Australia, the US and Europe. Most
of this difference is accounted for by the extremely high incidence in Indigenous
Australians.[19][20].

2-8 Melioidosis

Melioidosis is a tropical infection caused by the soil bacterium Burkholderia
pseudomallei that occurs naturally in Puerto Rico and the US Virgin Islands of the
United States. Melioidosis is endemic in southeast Asia and northern Australia and

can spread to
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other regions of the world, and it affects humans and animals. The first
reported case of melioidosis in a human patient in the Northern Territory occurred
in 1960, and melioidosis is now recognized as the most common cause of fatal
community-acquired bacteremic pneumonia
at Royal Darwin Hospital. Also, in parts of
northeastern Thailand, it is the most common
cause of severe community-acquired sepsis.

There are several types of melioid
infection, and each group has its own
symptoms like (pain or swelling - fever -
ulceration - abscess -cough - chest pain - high

temperature - headache - loss of appetite).

However, it can be confused with other

Figure 9: Patient with Melioidosis

diseases such as tuberculosis or more common
forms of pneumonia.

The time between exposure to disease-causing bacteria and the onset of
symptoms is not clearly defined but may range from one day to many years; In
general, symptoms appear two to four weeks after exposure.

Because of the bacterium that causes it in America, approximately a dozen
cases are identified each year in the United States, and more than 165,000 cases
occur in the world.

Melioidosis is not officially classified as a neglected tropical disease (NTD)
by WHO. but the disease has received a lot of attention since the Centers for Disease
Control and Prevention (CDC) designated the bacterium that causes it, B.

pseudomallei, as an agent of terrorism and one of the biological weapons.[21]

2-9 Yellow fever Disease

Yellow fever’s virus is an RNA virus that belongs to the genus Flavivirus. It
is related to West Nile, St. Louis encephalitis, and Japanese encephalitis viruses.it
was first recognized in an outbreak occurring in the New World in 1648 [23].1t is

widely distributed in Africa and South America in areas such as Angola, Benin,

22



Y oYY bgand daaly ol 0 g6 (B LAl ol il ALY A8 Laal)

Burkina Faso, Argentina, Bolivia and Brazil, and there is a low probability of its
spread in Eritrea, Rwanda, and Somalia.

It’s transmitted to people through
infected Aedes or Haemagogus species
mosquitoes’ bite. And its symptoms are (Sudden
onset of fever - Chills - Severe headache - Back

pain - General body aches - Nausea - Vomiting -

- -

feeling tired — Weakness). . ] .
Figure 10: a child with yellow
Few people develop more severe fever disease
symptoms and forms of disease including (High
fever - yellow skin (jaundice) - Bleeding - Shock - Organ failure).
There is no medicine to treat infection from yellow fever. For those who
develop severe yellow fever and symptoms, 30-60% of them die. It is estimated to

cause 30,000 deaths each year, with 90% occurring in Africa.[22]
2-10 Guinea worm disease

Guinea worm disease, a neglected tropical disease (NTD), is caused by the
parasite Dracunculus medinensis. Female worms have been found in Egyptian
mummies, and the connection of infection with water sources was recognized early.
Infection method have been determined by a Russian naturalist in 1870 Alexei
Fedchenko. It is spread in African geographical areas such as (South Sudan- Mali-
Ethiopia- Chad- Angola- Cameroon)

Drinking unfiltered water from ponds and other stagnant water containing
copepods that swallow Guinea worm larvae is the main cause of getting infected with
GWD. Also, People and animals get infected by eating certain aquatic animals.

People who get infected with GWD don’t usually develop symptoms for
about one year. Before the worm comes out of the skin the infected experiences
(Redness and swelling of the skin (cellulitis)- Boils (abscesses) - Generalized infection
(sepsis) - Joint infections (septic arthritis)-Lock jaw (tetanus)).

There is neither a drug to treat Guinea worm disease nor a vaccine to

prevent the infection. Once part of the worm begins to come out of the wound, the
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rest of the worm should be pulled out a few centimeters each day by winding it
around a small stick. The death rate is low about 1% of cases. [24]

Figure 11: Guinea worm extraction Figure 12: Guinea worm removal from
from leg. Photo credit: 2001 The a dog's leg. Photo credit: Jared
Carter Center. Wilson-Aggarwal

2-11 Zika (ZIKV)

ZIKV is an arthropod-borne virus in the genus Flavivirus it was first
isolated from a nonhuman primate in 1947 and from mosquitoes in1948 in Africa,
and ZIKYV infections in humans were sporadic for half a century before emerging in
the Pacific and the Americas in 2015-2016. [25]

it is transmitted to people primarily through the bite of an infected Aedes
species mosquito (Ae. aegypti and Ae. albopictus) during pregnancy blood
transmission.

The symptoms are many and like
other diseases such as (Fever - Rash -
Headache - Joint pain - Conjunctivitis (red
eyes) - Muscle pain), but what distinguishes
them is their effect on the external
appearance, especially after the mother's

disease in pregnancy. Rarely causes

Guillain-Barré syndrome, an uncommon Figure 13: A birth defect characterized

sickness of the nervous system in which a by a small head and severe brain damage.
Photo: Lourdes Garcia-Navarro/NPR
271
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person’s own immune system damages the nerve cells, causing muscle weakness, and
sometimes, paralysis.

There is no specific treatment for infection with the Zika virus, it is
generally mild, but severe Zika disease requires hospitalization. Deaths are

uncommon.[26]

2-12 WNV

West Nile disease (WNV) is an
arboviral (Mosquito-borne) disease with
three epidemiological that can affect

birds, humans, and horses.

Human infections have been
happening in many countries in the
World for over 50 years. The largest
outbreaks occurred in  (Greece,
Romania, Russia, and USA. Africa, Figure 14: Coquillettidia that causes WND
parts of Europe, Middle East, West
Asia, and Australia).

No symptoms in most people, but if symptoms appear, they are (Febrile
iliness (fever) in some people -headache - body aches - joint pains - vomiting -
diarrhea - or rash -fatigue - weakness). Severe symptoms happen in neuroinvasive
disease like (headache - high fever - neck stiffness - stupor - disorientation - coma
tremors - convulsions - muscle weakness - paralysis)

Treatment is supportive for patients with neuro-invasive West Nile virus,
often involving hospitalization, intravenous fluids, respiratory support, and
prevention of secondary infections. No vaccine is available for humans. Can cause

serious illness, and in some cases, death.[28][29]
3- Experimental results and discussion
We preferred to conduct our research on the geographical location of the

spread of previously mentioned diseases to determine the effect of the tropical
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climate on its spread and presence and its role in creating suitable opportunities for
diseases’ spread and infecting the largest number of people with the results of the

research as it turned out:
3-1Daengue fever

Here we got a dataset on Dengue
fever incidences through years [1960-2015]
with Longitude and Latitude and used a
software to visualize it, Considering the

consistency of dengue fever infections.

ab

In Figure 15 the higher the color

Figure 15: Dengue fever global
distribution with intensity through year
bigger the point, the higher the number [1960-2015]

of infections incidences.

intensity, the latest the year. And the

The mosquito responsible for transmitting it usually lives at latitude 35 °
north and south of the Equator and at an altitude of 1000m. Dengue is spread in
tropical and subtropical regions of Central and South America and Southern Africa

and Southeast Asia and Oceania.

3-2 Yellow fever

The origin of the disease is = ) . =
Africa, and in Latin America, Thirty-two = = T Vg

African countries are at risk of infection =

with yellow fever, with a total population &=

of 610 million people, including more ok
than 219 million that live in urban areas. 4 .'.T'? oo =
All outbreaks occur in savannas, though ' "

so-called yellow fever belt from Senegal to Figure 16: Yellow fever disease global
Ethiopia and Kenya in Gaza, about 15 ° distribution.
latitude North and South of the Equator. The virus is endemic in tropical areas of

Africa and Latin America and a risking group is more than 900 million people.
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Yellow fever is endemic in ten countries in South and Central America and also in
few countries in the Caribbean, Peru, Brazil, Colombia, Bolivia, Ecuador, and
Venezuela. Vaccination with high effectiveness, is the most important preventive

measure against yellow fever.
3-3 Leishmaniasis

According to CDC, Leishmaniasis exists in the tropics and subtropics, the
settings in which it is found range from rain forests in Central and South America to
deserts in West Asia. More than 90 percent of the world’s cases of visceral
leishmaniasis are in India, Bangladesh, Nepal, Sudan, and Brazil.

Leishmaniasis is found in Central America, and South America—from
northern Argentina to Texas (not in Uruguay, Chile, or Canada), southern Europe
(leishmaniasis is not common in travelers to southern Europe), Asia (not Southeast
Asia), Mexico, the Middle East, and Africa (particularly East and North Africa, with

some cases elsewhere).

Figure 17: World VL Figure 18: World CL
distribution in the last 10 years distribution in the last 10 years
3-4 Zika

Zika virus occurs in tropical areas with large mosquito populations, and is
known to circulate in Africa, the Americas, Southern Asia and Western Pacific.
People catch Zika virus by being bitten by an infected Aedes mosquito — the same

type of mosquito that spreads dengue, chikungunya and yellow fever.
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Figure 19: Geographical S —
distribution through years.[30] ———

Figure 20: Zika areas
3-5 Guinea worm disease of Risk. [31]

Limited to remote, rural villages in 13 sub-Saharan African countries that

do not have access to safe drinking water.[32]

Y e =

@é’.x i{;& EVm
o <

Figure 22: Distribution of Guinea worm
disease: 1990, 1995, 2000, 2005, 2010, and 2016.[33]

After it was clarified in the previous pictures where the disease spread and
its connection to the tropics, where these diseases are called neglected tropical
diseases, the effect of climate and temperature on human health was addressed, as
human health has always been influenced by climate and weather. Changes in their
variability, particularly changes in weather extremes, affect the environment that
provides us with clean air, food, water, shelter, and security. Climate change,

together with other natural and human-made health stressors, threatens human well-
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being and health in considerable ways. Some of these health impacts are already
being experienced in the United States.[34]

Given that the impacts of climate change are projected to increase over the
next century, certain existing health threats will grow and new health threats may
emerge. Now, understanding how climate is changing and understanding how those
changes may affect human health can inform decisions about reducing the amount of
future climate change, suggest priorities for protecting public health, and help
identify research needs.

Temperature increments affect

tropical diseases geographical distribution

. . . . ™ TR A
as it affects mosquitos' behavior, will go , ' v
~ a 'y 3 » %
beyond their current habitats, shifting the * ey
) “- o)
burden of diseases like malaria, dengue >
fever, chikungunya and West Nile virus. » ke

Just as birds migrate in seasonal
migration to places with a suitable climate,  Figure 27: Worldwide distribution
mosquitoes do the same and as climate of the mosquito aedes aegypti
changes in different places in the globe, mosquitoes’ distribution changes, for many
years Economic development and cooler temperatures have largely kept mosquito-
borne diseases out of wealthier Northern Hemisphere countries, but climate change
promises to tip the scales in the other direction.

Current worldwide distribution of the mosquito aedes aegypti — which can
spread dengue fever, zika virus, chikungunya and yellow fever — by duration of time

in each region is as shown in figure 27. [35].
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Figure 28: Predicted range of the Figure 29: Predicted range of the
mosquito aedes aegypti in 2080 if mosquito aedes aegypti in 2080 if
the world exceeds Paris agreement there is no change to global
goals to reduce warming. (Image greenhouse gas emissions. (Image
credit: Sadie Ryan). [35] credit: Sadie Ryan) [35]

Climate threats have also made some pathogens more virulent or boosted
their transmission. For example, high temperatures increase the survival and biting
rates of mosquitoes carrying West Nile virus [36][37]. Furthermore, these hazards
weaken people’s ability to cope with infections through factors such as mental stress,
lowered immunity and malnutrition.

“In general, higher temperatures and changes in rainfall regimes will lead to
an increase in vectors of diseases such as mosquitoes or ticks, which is already a
cause for concern, as there are only a few approved vaccines for these pathogens”
said an ecologist at the Bernhard Nocht Institute for Tropical Medicine in Hamburg,
Germany, and added “In Germany and Europe, we are already observing the impact
of climate change-related events on pathogens. Pathogens transmitted by other
organisms also play a major role here. Exotic mosquito species such as the Asian
tiger mosquito have become endemic to large parts of Europe, and this mosquito is
particularly responsible for outbreaks of chikungunya and dengue virus in the

Mediterranean region.”[37]

e How countries seek to solve climate change?

Climate change is affecting every country on every continent. It is disrupting
national economies and affecting lives and livelihoods requires urgent action to

address both the pandemic and the climate emergency.

30



Y oYY bgand daaly ol 0 g6 (B LAl ol il ALY A8 Laal)

For years, countries have been interested in solving the climate problem and
spreading the necessary awareness to
maintain the appropriate temperature
limit and try to reduce global warming and
other problems that lead to huge impacts
on humans, animals, and plants. Among
these attempts were the following:

1. December 2019 - European Green Deal,

adopted by the European Council aims to

achieve carbon neutrality by 2050; that is, to

ensure that the European Union does not Figure 33: UN News/Laura Quifiones.
Young climate activists take part in

emit more greenhouse gases than it can demonstrations at the COP26 Climate

absorb (known as “net-zero emissions”).

2. World Bank Group Climate Change Action Plan 2021-2025: Supporting Green,
Resilient, and Inclusive Development. The World Bank Group has a new Climate
Change Action Plan to guide its work over 5 years (2021-2025) which aims to increase
climate finance to reduce emissions, strengthen climate change adaptation, and align
financial flows with the goals of the Paris Agreement. [38]

3. Caribbean Action Plan on Health and Climate Change 2019-2023: The Caribbean
Action Plan aims to protect the health of Caribbean SIDS populations from the adverse
effects of climate variability by developing climate-resilient health systems, by increasing
awareness and mainstreaming funding opportunities to support countries, and by
promoting intersectoral mitigation actions in the health sector. Countries and territories
of the Caribbean have agreed to take national and regional actions to strengthen
educational and research capacities on climate change and health; to build climate-
resilient health facilities throughout the Region; to improve health surveillance; and to

develop weather and climate-related preparedness, response, and recovery plans.[39]
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4- Conclusion
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"As our planet continues to warm, billions of people around the world will suffer
from deteriorating physical and mental effects." (IPCC). Disease pathogens are often
viruses which are contracted or ""Picked up" by the mosquito when it bites an infected
host. The virus develops and multiplies inside the mosquito. The infected mosquito
then transmits the virus through its saliva when it bites another, uninfected host. By
passing on the virus, the mosquito acts as a *"Vector' of the disease.

There is a relationship between mosquito and temperature as temperatures are
typically warmer approaching the Equator and cooler approaching the Poles and this
affect the behavior of the mosquitoes.adult mosquitoes of some species become active
with the onset of warm weather and enter hibernation to live through the winter .
because Mosquitoes, like all insects, are cold-blooded creatures. They function best at
80 degrees F, become lethargic at 60 degrees F, and cannot function below 50 degrees
F. In tropical areas, mosquitoes are active year round. When temperatures rise ,
these mosquitoes begin feeding, complete their immature growth and eventually

emerge as adults to continue their kind.[40]
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ABSTRACT

In this article, we address the issue of climate change and how it has become
an issue for all countries in the world. We present the causes and consequences and
then analyse the role that artificial intelligence (Al) can play in combating global
climate change.

We identify four opportunities offered by artificial intelligence in this field:
artificial intelligence of things, machine learning, carbon offsetting ( net zero
emissions); and quantum computing. Then we move on to the sustainable
development goals (SDGs) , which support the issue of climate change and limit its
causes in all its directions. We present strategies for the responsible use of artificial
intelligence in the context of climate change, and we conclude with Egypt's activities
in hosting the 17th UN Climate Change Conference of Youth (COP27) in Sharm El
Sheikh.

KeyWOFdS:CIimate change. Artificial intelligence. Machine learning. Carbon
offsetting. sustainable development goals. COP 27.

INTRODUCTION
First and foremost, we need to define ""Climate Change""!
What is Climate Change?

Long-term modifications to weather and temperature patterns are referred
to as climate change. These changes might occur naturally, for instance through

variations in the solar cycle. But since the 1800s, burning fossil fuels like coal, oil, and
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gas has been the primary cause of climate change, which is mostly attributable to
human activity.

The main cause is the release of greenhouse gases from burning fossil fuels,
which serve as a blanket over the planet, trapping heat from the sun and raising
temperatures.

Now we are about to know the main causes and results of climate change in
detail..

Causes of climate change

Generating power

A large portion of world emissions are brought on by burning fossil fuels to
provide heat and power. The majority of electricity is still produced by burning coal,
oil, or gas, which

results in the production of carbon dioxide and nitrous oxide, two potent
greenhouse gases that cover the Earth and trap the heat from the sun. A little over a
25% of the world's electricity is generated by renewable energy sources including
wind, solar, and other natural resources, which emit few greenhouse gases or

pollutants into the air, unlike fossil fuels.
Manufacturing goods

Emissions from manufacturing and industry are mostly the result of
burning fossil fuels to create energy for the production of goods like cement, iron,
steel, electronics, plastics, clothing, and other items. Gases are released throughout
the mining, manufacturing, and construction operations. Many of the machines used
in the manufacturing process run on coal, oil, or gas, and other products, like
plastics, are manufactured from chemicals derived from fossil fuels. One of the

leading global producers of greenhouse gas emissions is the industrial sector.
Cutting down forests

Cutting down forests to make way for farms, pastures, or for other purposes
increases emissions because when trees are felled, the stored carbon is released. An

estimated 12 million hectares of forest are burned annually. Destruction of forests
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reduces nature's capacity to keep emissions out of the atmosphere because they
absorb carbon dioxide. One-fourth of the world's greenhouse gas emissions are
caused by deforestation, along with agriculture and other changes in land use.
Using transportation

Most cars, trucks, ships, and planes are typically powered by fossil fuels.
Due to this, transportation contributes significantly to greenhouse gas emissions,
particularly carbon dioxide emissions. Because gasoline and other petroleum-based
products are burned in internal combustion engines in road vehicles, they make up
the majority. But the emissions from ships and aircraft are increasing. Nearly a
quarter of all carbon dioxide emissions connected to energy are caused by
transportation. Additionally, trends suggest that in the upcoming years, energy use

for transportation will significantly rise.
Producing food

In addition to deforestation and clearing land for agriculture and grazing,
digestion by cows and sheep, production and use of fertilisers and manure for
growing crops, and the use of energy to run farm equipment or fishing boats,
typically with fossil fuels, are all ways that producing food contributes to the release
of greenhouse gases like carbon dioxide and methane. All of this makes the
production of food a significant cause of climate change. Additionally, packaging and
food distribution both increase greenhouse gas emissions.

Powering buildings

Homes and businesses use more than half of all the electricity used
worldwide. Due to their continued reliance on coal, oil, and natural gas for heating
and cooling, they continue to generate a considerable quantity of greenhouse gas
emissions. Recent years have seen an increase in energy-related carbon dioxide
emissions from buildings as a result of rising energy demand for heating and cooling,
rising air conditioner ownership, and a rise in the consumption of electricity by

lighting, appliances, and connected devices.
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Consuming too much

Your housing and energy use, how you move around, what you consume,
and how much waste you produce all contribute to greenhouse gas emissions. The
same may be said about the use of products like clothing, electronics, and plastics. A
large share of the global greenhouse gas emissions are caused by private residences.
Our daily habits have a great impact on the environment. The richest 1% of the
world's population are mostly to blame for greenhouse gas emissions, which are

greater than those of the lowest 50% of people combined.

Results of climate change

Hotter temperatures

The global surface temperature increases together with the concentrations of
greenhouse gases. The warmest decade on record was from 2011 to 2020 and every
decade since the 1980s has been warmer than the one before it. There are more hot
days and heat waves in almost all land locations. Higher temperatures exacerbate
heat-related ailments and make it more challenging to work outside. When
temperatures are higher, wildfires spread more quickly and are easier to ignite. The

Arctic has experienced a warming that is at least twice as rapid as the global average.
More severe storms

Storms that cause damage are happening more frequently and with greater
intensity. There are more damaging storms as a result of increased evaporation of
moisture due to rising temperatures, which exacerbates flooding and extremely
heavy rains. The warming ocean also has an impact on the frequency and size of
tropical storms. Warm waters near the ocean's surface provide food for cyclones,
hurricanes, and typhoons. Such storms frequently obliterate homes and villages,

resulting in fatalities and substantial financial losses.
Increased drought

As a result of climate change, water is becoming more scarce in more places.
In already water-stressed areas, global warming makes water shortages worse. It

also increases the danger of ecological droughts, which make ecosystems more
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vulnerable, and agricultural droughts that harm crops. In addition to causing deadly
dust and sand storms, droughts have the power to transport billions of tonnes of sand
across continents. Land available for food production is shrinking as deserts spread.

These days, a lot of individuals risk often running out of water.
A warming, rising ocean

The ocean absorbs the majority of the heat caused by global warming.
Across all ocean depths, the rate of ocean warming has sharply increased over the
last 20 years. The volume of the ocean rises as the temperature rises because water
expands. Sea levels increase as a result of melting ice sheets, endangering inhabitants
on islands and in coastal areas. Additionally, carbon dioxide is removed from the
atmosphere via the ocean's absorption of it. However, as the water becomes more

acidic from increased carbon dioxide, coral reefs and marine life are put in risk.
Loss of species

The survival of animals on land and in the ocean is at stake due to climate
change. These dangers rise as the temperature rises. More rapidly than at any
previous moment in recorded human history, the loss of species is being exacerbated
by climate change. Within the next few decades, a million species could disappear
from the planet. Among the many dangers brought on by climate change are forest
fires, harsh weather, and exotic pests and illnesses. Although some species will be

able to move and survive, others won't.
Not enough food

Global hunger and malnutrition are on the rise, in part due to climatic
changes and an increase in extreme weather occurrences. It's possible for animals,
crops, and fisheries to be destroyed or become less productive. Marine resources that
feed billions of people are at peril as the ocean's acidity rises. Food supply from
herding, hunting, and fishing have been affected by changes in snow and ice cover in
numerous Arctic regions. Heat stress can decrease the amount of water and grazing

areas that are available, which lowers the output of both agriculture and cattle.
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More health risks

The greatest health threat to humanity is climate change. Air pollution,
sickness, harsh weather, forced relocation, stress on mental health, and increased
hunger and poor nutrition in areas where people cannot grow or get enough food are
all effects of climate change that already have a negative influence on people’s health.
About 13 million individuals die as a result of environmental conditions each year.
Diseases are spreading due to changing weather patterns, and extreme weather

events increase mortality and make it challenging for health care systems to keep up.
Poverty and displacement

The elements that cause and maintain poverty increase as a result of climate
change. Urban slums may be destroyed by floods, which can damage homes and
livelihoods. Working outdoors in the heat can be challenging. Crops may suffer from
a lack of water. Weather-related catastrophes caused an estimated 23.1 million
people to be displaced annually on average over the past ten years (2010-2019),
making many more people vulnerable to poverty. The majority of refugees are from
nations that are least able to adapt to the effects of climate change and are therefore

most susceptible.

Once we have a thorough understanding of the problem and all
of its facets, we must move on to one of the most critical
solutions: artificial intelligence.

Artificial Intelligence (Al)

is the engineering and science of producing intelligent machines, particularly
intelligent computer programmes. However, Al should not be limited to techniques
that may be observed by biological means. It is related to the related goal of utilising
computers to study human intelligence.

Al plays a vital role in many fields and trends, including distributed clean
energy networks, smart urban mobility, precision agriculture, sustainable supply
chains, environmental monitoring and enforcement, improving weather and disaster

forecasting and response, and finally, especially climate change.
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New technologies such as artificial intelligence (Al), and applied data science
in general, have the potential to advance our understanding and ability to effectively
address climate change. Examples of areas of technology by which it can compact
climate change are Al of things (AIOT), machine learning, carbon offsetting, and

guantum computing.
AIOT

Making all kinds of gadgets and settings more effective and receptive to
usage changes in real time is one of the promises of 10T. This means that different
10T system implementation levels have the potential to impact emissions and energy
utilisation. 2015 research revealed that "the information and communications
technology business (which includes 10T) might contribute to reducing greenhouse
gas emissions by up to 63.5 gigatons, or 15%, across all industrial sectors by 2030.

Additionally, farming communities can benefit from loT. Farmers will have
to grow more food and do it using more sustainable methods as a result of the
growing population. The soil deteriorates as a result of the dangerous rate at which
water is currently used in agricultural. Farmers' irrigation and output can be
improved by integrating loT technologies, such as sensors that gather information
about weather, soil moisture, and fertiliser levels. Drilling, sowing, and spraying
tasks that currently need human effort could be handled by autonomous tractors.
Finally, 10T can be used in a variety of, perhaps unexpected, ways to safeguard
biodiversity. To locate and halt illegal logging, The Rainforest Connection uses 10T

technology.
Machine learning

Avrtificial intelligence (Al) is a more general word that includes machine
learning. In a 2004 publication, Al was described as "'the science and engineering of
building intelligent devices, in particular intelligent computer programmes.” In this
context, intelligence is artificial in the sense that it is derived from complicated
datasets using computer models, notwithstanding the fact that the true nature of

"intelligence™ is still a subject of intense discussion. Models are frequently created
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for research that is either too difficult or impractical to conduct using traditional
analysis.
Popular machine learning terms are related in the manner shown below in

the diagram:
Conclusion

We discussed all of the factors contributing to climate change as well as the
technological revolution that has started to affect every aspect of life, particularly
artificial intelligence technology. We draw the following conclusions from the points
made: it is crucial to raise awareness of these issues, as well as the value of
collaboration and cross-disciplinary partnerships. We must ensure that we start with
"responsible artificial intelligence™ and then broaden this ethical framework to
consider societal and environmental impact.

fulfil the need for digital infrastructure, data access, and a wider range of
supporting technologies. offering chances and instruction to enhance and restore
skills Encourage research and development from scalable commercial publishing to
respond to sectoral shifts.
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NEW AGE APOCALYPSE: EFFECTS OF CLIMATE CHANGE IN
ALL FORMS OF LIFE
AMR MOHAMED GABER, HABEBA ALLAH ADNAN AHMED, REEM
OSAMA ABD ELMONEIM,
MUHAMMAD EHAB MUHAMMAD, MOHAMED MEDHAT ABDELRADY

ABSTRACT
Climate change has been described as the greatest global health threat of the 21st

century, the concentration of greenhouse gases as carbon dioxide, methane, and
nitrous oxide, has raised significantly in the atmosphere by the beginning of the
industrial era around 1750. The majority of these changes is happening over just the
most recent 50 years leading to the warmth of the climate system in addition to other
changes in weather, precipitation, and extreme weather events. Such changes in
climate have wide-ranging impacts, climate change not only warmer temperatures.
But the temperature rise is only the beginning. Because the Earth is a system, where
everything is connected, changes in one area can cause changes in others. In this
paper describes the bad influence of climate change on all aspects of life, the effect of
global warming, the influence of climate change on human genes, and the high rate
of serious diseases such as allergies and skin cancers, the extinction of animals, and
water and food scarcity. Intense droughts, water scarcity, destructive fires, rising sea
levels, flooding, melting polar ice, catastrophic storms, and a decline in biodiversity
are major effects of climate change. Knowledge regarding this phenomenon helps
young people to understand and process the consequences of global warming,
encourages them to change their behavior, and helps them to adapt to what is

already a global emergency.
Key Words: Global warming -Human and diseases - Animals’ emigration and

extinction -Plants and crops - Natural disasters
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Introduction

Global climate change is not just a future problem. Changes in Earth’s
climate affected by the raised human emissions of heat-trapping greenhouse gases
are already having widespread effects on the environment: glaciers and ice sheets are
shrinking, river and lake ice is breaking up earlier, plant and animal geographic
ranges are shifting, and plant and trees are blooming sooner. As in the last few
decades, climate change has caused effects on natural and human systems on all
continents and across the oceans.

Evidence of climate-change influences is the strongest and most
comprehensive for natural systems. Many terrestrial, freshwater, and marine species
have changed their geographic ranges, seasonal activities, migration patterns,
abundances, and species interactions in response to ongoing climate change. Climate
change encompasses not only rising average temperatures but also extreme weather
events, shifting wildlife populations and habitats, rising seas, and a wide range of
other impacts.

All those changes are emerging as humans continue to add heat-trapping
greenhouse gases to the atmosphere, changing the rhythms of the climate that all
living things have come to rely on It is generally acknowledged that human
pathogenic diseases can be impacted by climate change. Climate change, together
with other natural and human-made health stressors, affects human health and
disease in numerous ways new health threats will appear, and some current health

threats will become more serious.
Global Warming

Although the global warming and climate change are often used alternately,
they applicable to different phenomena. Climate change refers to variations in
Earth's temperature, humidity, air pressure, wind, Guillaume, and precipitation.
Global warming is a contributing agent to climate change and refers particularly to
the effect of greenhouse gases on Earth's mean surface temperature. When debating
rising temperatures that caused by greenhouse gases, global warming is an

Expressive term. However, climate change is the suitable term when describing other
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long-term changes to the planet's weather modes. History The term global warming
first showed up in geochemist Wallace Broecker's 1975 Science magazine article,
"Climatic Change: Are We on the Brink of a Pronounced Global Warming?"
Scientists started studying the impact of greenhouse gases on Earth's climate more
than a century prior, however, as early as 1820. It was during this time that French
scientist Joseph Fourier first discovered that Earth's atmosphere functions to
preserve the sun’'s heat. In the early 1900s, Serbian astrophysicist Milutin
Milankovitch also identified the long-term climate impacts of natural volatility in
Earth's orbit as well as the tilt and precession of its axis. Since then, scientists and
policymakers have worked to better comprehend the workings of the atmosphere, as
well as how to respond to challenges created by climate change.

The IPCC (Intergovernmental Panel on Climate Change) assessed that
almost a quarter of total GHG (Greenhouse Gas) emissions originate from
agriculture and forestry (23 per cent), making it the second highest source of
emissions after the energy sector. About (40%) of these emissions come from the
natural digestive process that happens in ruminant animals such as cattle, sheep, and
goats. Land use and land-use change such as deforestation, forest deterioration and
forest fires are also a significant source of GHG emissions. These activities, such as
conversion forest areas into grazing land for commercial cattle farming, the output
of feed crops such as soy, and palm oil plantations, are often closely linked to agro-
industrial food systems.

Causes of Global Warming
Man-made Global Warming Causes:
Deforestation:

The major source of oxygen comes from plants. By absorbing carbon
dioxide and exhaling oxygen, they keep the ecosystem in balance. Many residential
and commercial uses are destroying forests. Global warming has resulted from the

imbalance this has caused in the ecosystem.
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Use of Vehicles:

When a vehicle is used, even for a very short distance, it emits many kinds of
gases. The combustion of fossil fuels by vehicles releases a lot of carbon dioxide and

other poisons into the atmosphere, raising the temperature.
Industrial Development:

Since the beginning of industrialization, the Earth's temperature has been
rapidly rising. The hazardous pollutants from manufacturers contributed to the
Earth's rising temperature. According to the Intergovernmental Panel on Climate
Change, the global temperature rose by 0.9 degrees Celsius between 1880 and 2012.
The difference between now and the pre-industrial mean temperature is 1.1 degrees

Celsius.
Solutions of Global Warming:

While different in many ways, these processes are similar in one critical
way: they all remove carbon from the atmosphere by converting it into an inert form
that can be sequestered permanently, that is, returned to a form where, like the fossil
carbon forms, it is truly out of sight, out of mind and out of the atmosphere —
forever.

New techniques for doing this are remarkably simple chemically, but the
innovations in business modeling to make them work are complex.

e In Iceland, for example, scientists have demonstrated that CO, pumped
underground into porous basalt formations will quickly turn to stone. (Ten percent
of continental land and the entire seabed are basalt; the technology already costs less
than one half as much as current (and unreliable) underground sequestration
techniques.

e passes air across a huge surface of flowing alkali bath to capture CO2 so that it
can then be converted to pellets. (Unfortunately, because CO?2 is just 0.04% of the
air, meaningful systems will have to be huge and much more efficient.)

In each case, and in those of many other technologies, the issues are not scientific, but

how to scale production cost-effectively
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One of the most effective methods of sequestration is at least 4,000 years old: Biochar
production.

e The “pyrolysis” of biomass or heating it to high temperatures (450°-750° C) in the
absence of oxygen produces a pure form of carbon known as “biochar”. From a
global climate change point of view, biochar production has enormous potential as it
eliminates all of the black carbon and long-term GHGs from biomass burning and is
carbon negative.

Estimates of sequestration rates vary, but by atomic weight, the production
of 1 ton of biochar permanently removes 3 tons of CO2 from the atmosphere, as well
as 6 kilograms of particulates and large amounts of NOx and SO2.

Widespread biochar production in the developing world where most agricultural
waste is field burned would annually remove millions of tons of CO2 from the

atmosphere and eliminate millions of tons of black carbon and GHGs.
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In the next section as being one of the main causes of the global
warming effect, the following charts show carbon dioxide
emissions in different countries of the world:
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CLIMATE CHANGE & HUMAN DISEASES

Climate change is one of the main causes of Global warming which has
serious implications for all aspects of human life, including infectious diseases.
Global warming is an unequivocal phenomenon today. One aspect of climate change
is global warming, which has a significant negative impact on people's health. The
fourth report of the Intergovernmental Panel on Climate Change provides a
summary of the data showing how global warming affects human health (IPCC).
One aspect of climate change is global warming, which has a significant negative
impact on people’s health. The fourth report of the Intergovernmental Panel on
Climate Change provides a summary of the data showing how global warming
affects human health (IPCC). The effect of global warming depends on the complex
relation between the human host population and the causative infectious agent. From
the human viewpoint, changes in the environment may raise human migration,
causing disease patterns to shift. Crop failures and famine will decrease host
resistance to infections and will make it more easily to spread. Disease transmission
may increase through the deficiency and contamination of potable water sources.
Importantly, significant economic and political stresses may damage the existing
public health infrastructure, leaving mankind unprepared for unknown epidemics.
Global warming will certainly affect the abundance and distribution of disease
vectors in all regions. Altitudes that are currently too cool to sustain vectors will
become more helpful to them. Some vector populations may go further and expand
into new geographic areas, whereas others may disappear. Malaria, dengue, plague,
and viruses causing encephalitic syndromes are among the many vector-borne
diseases likely to be affected. Some models suggest that vector-borne diseases will
become more common as the earth warms, although caution is important in
interpreting these predictions. Clearly, global warming will make changes in the
epidemiology of infectious diseases. The ability of mankind to adapt is dependent
upon the amount and speed of the change. The outcome will also depend on our
ability to recognize epidemics early, contain them effectively, provide effective

treatment to reduce its effect, and commit resources to prevention and research.
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EFFECT OF GLOBAL WARMING ON INFECTIOUS DISEASES

It has been assumed that the effects of global warming on infectious diseases
are significant. Global warming has an indirect impact on infectious diseases.
Although the effects have been seen all over the world, the severity and nature of the
effects vary according to the geographical location of the various countries and their
socioeconomic conditions. The two main categories of infectious diseases that are
anticipated to be most impacted are those that are water- and food-borne as well as

those that are vector-borne.

EFFECT OF GLOBAL WARMING ON VECTOR-BORNE
INFECTIOUS DISEASES:

Vector-borne infectious diseases are caused by pathogens transmitted by
arthropods. Mosquitoes and ticks are the main vectors. The effect of global warming
on vector-borne infectious diseases is indirect. The geographical distribution and
activity of the vectors are impacted by global warming. Thus, the levels of influence
depend on the kind of vectors.

The major mosquito-borne infectious diseases that have been reported to be
affected by global warming include malaria, dengue fever, Japanese encephalitis
(JE), and tick-borne encephalitis.

1. Malaria.
2. Dengue fever.

3. Other vector-borne infectious diseases.
IMPACT OF CLIMATE CHANGE ON SKIN CANCER

The effects of human diseases like skin cancer have received relatively little
attention from the international community, despite the fact that attention has been
focused on the environmental and economic effects of climate change over the past
fifty years. Though long recognized, the connection between ultraviolet (UV)
radiation from the sun and the emergence of malignant skin disease is still not fully
understood. In an effort to limit the effects of climate change on skin cancer, the

relationship between climate change and UV exposure will be investigated.
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UV light can be further subdivided in terms of wavelength; ‘long wave’ UV
is known as UV-A; ‘medium wave’ UV is known as UV-B; and ‘short wave’ UV is
known as UV-C. Light waves have an inverse relationship between frequency and
wavelength, with higher frequencies having more energy. Therefore, UV-C has the
highest energy content and is the most harmful to biological systems. In contrast to
UVB, which significantly damages DNA in the skin, UVA has only recently been
found to cause pyrimidine dimerization and the production of reactive oxygen and
nitrogen species that damage DNA, proteins, and lipids. UVR's immunosuppressive
properties contribute to its carcinogenic effects. Any one of these UVR side effects
may assist in the development of skin cancers brought on by other agents like
viruses, X-rays, or chemical carcinogens.

The Ozone layer filters out most of the UV-A and UV-B as well as all of the
UV-C that the sun's UVR rays reach the Earth. However, Ozone depletion and
climate change are two distinct but closely related phenomena. Both of them have the
ability to raise the occurrence of skin cancer in different ways. Ozone depletion has
attracted a lot of attention over the past 30 years, leading to the Montreal Protocol,
which Kofi Annan has heralded as ""perhaps the single most successful international
agreement to date." Concerningly, there has been an increase in skin cancer cases as
a result of Ozone depletion. The depletion will however peak and then the Ozone
layer will begin to repair itself. Analysis of the social and behavioral changes brought
on by climate change must now take precedence. People in the UK are likely to spend
more time outdoors and be exposed to more UV radiation as a result of the warmer,
drier weather. The result will be an increment in skin cancer cases brought on by
behavioral rather than environmental changes. Thirty years of public health
initiatives and awareness campaigns have taken place worldwide. To help protect the
public from this preventable threat, these must be heeded and taken into

consideration right away.
CLIMATE CHANGE & ANIMALS

Because of Climate change Extinction or migration ... two results that

impact on species survival.
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Climate change has a vital direct effect on mammals, by being a major
driver of the processes of variations and extinction. The best example of this is the
Carboniferous rainforest collapse, which occurred 305 million years ago. This event
murdered amphibian populations and spurred on the evolution of reptiles. In
general, climate change affects animals and birdlife in totally various ways. Birds lay
their eggs earlier than usual in the year, plants bloom earlier, and mammals come
out of their Long sleep status earlier .The ~1°C rise in mean global temperature is
causing serious and often unexpected impacts on species, affecting their abundance,
genetic composition, behavior, and survival.

So, we can finally say migration and extinction have an impact of ecosystem.

HOW ANIMALS HAD SPECIFIC RESPONSES TO CLIMATE
CHANGE?
SPECIES:

¢ Respond to climate changes by migration, adaptation, or death, these migrations
can sometimes follow an animal's preferred temperature, rising, soil, etc.,

e Move to spaces that more cool, such as closer to the poles or to higher ground.

e Some change the timing of life events such as breeding and migration, so they
happen at cooler days.

¢ make an Evolvement to change their body size to cool down more quickly.

WHAT ARE THE FACTORS THAT EFFECT ON SPECIES
SURVIVAL?

1. Extreme rise in temperatures

2. Increasing the surface of ocean water and thus the occurrence of floods and
flooding of crops.

3. Mass bleaching, disease and die-offs caused by rising ocean temperatures, as well
ocean acidification.

4. Increased rates of disease and degraded habitats.

5. Wildfires and severe storms.
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6. Activities of people can also contribute to a loss of habitat. Development for

housing, industry, and agriculture underestimate the habitat of organisms.

NOW WE WILL DISPLAY A STATISTICAL ABOUT
EXTINCTION IN DIFFERENT COUNTRIES 2021:
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Fiaure 5: Mammalian extinction Fiaure 6: Birds extinction rate

EXAMPLES OF EXTINCT OR ENDANGERED ANIMALS AND
THE CAUSES OF THEIR EXTINCTION:

e Polar Bears.
e Sea Turtles.
e Dolphins And Whales.

CLIMATE CHANGE & AGRICULTURE

Frequent heat waves in the future represent a major challenge in
agriculture, heat waves can cause heat stress in both animals and plants, and have a
negative influence on food production, extreme periods of heat waves are Specifically
very harmful to crop production, if they occur when plants are flowering. Projected

climate change is not only about increasing temperature or heat waves, but large
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changes in rainfall are also expected to occur, some regions will suffer from droughts
in the future, and other regions are expected to face the opposite issues of torrential
rains and increased flooding.

In coastal areas, rising sea levels may result in the complete loss of
agricultural land for any crop, the effect of increased temperature will depend on the
crop's optimal temperature for growth and reproduction.

In some regions, warming may benefit the types of crops that are typically
grown there or allow farmers to shift to crops that are currently grown in warmer
areas. Conversely, crop yields will decrease if the higher temperature exceeds the
crop's optimal temperature.

Also, higher CO2 levels can affect crop yields, despite that some laboratory
experiments suggest that elevated CO2 levels can increase plant growth other
factors, such as changing temperatures, ozone, and water and nutrient constraints,
may counteract these potential increases in yield if the temperature exceeds a crop’s
optimal level if sufficient water and nutrients are not available, yield increases may
be reduced or reversed Increasing CO2 has been associated with reduced protein
and nitrogen content in alfalfa and soybean plants.

The quality of grain and forage can affect pasture and rangeland's ability to
support livestock grazing. although high CO2 can stimulate plant growth, it also
reduces the nutritional value of most food crops. Higher level of atmospheric carbon
dioxide reduces the concentrations of protein and essential minerals in most plant
species, including wheat, soybeans, and rice.

This direct effect of rising CO2 levels on crop nutritional value poses a risk
to human health. Frequent heat waves in the future represent a major challenge in
agriculture, heat waves can cause heat stress in both animals and plants, and have a
negative influence on food production, extreme periods of heat waves are Specifically
very harmful to crop production, if they occur when plants are flowering. Projected
climate change is not only about increasing temperature or heat waves, but large
changes in rainfall are also expected to occur, some regions will suffer from droughts
in the future, and other regions are expected to face the opposite issues of torrential

rains and increased flooding.
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In coastal areas, rising sea levels may result in the complete loss of
agricultural land for any crop, the effect of increased temperature will depend on the
crop's optimal temperature for growth and reproduction.

In some regions, warming may benefit the types of crops that are typically
grown there or allow farmers to shift to crops that are currently grown in warmer
areas. Conversely, crop yields will decrease if the higher temperature exceeds the
crop's optimal temperature.

Also, higher CO2 levels can affect crop yields, despite that some laboratory
experiments suggest that elevated CO2 levels can increase plant growth other
factors, such as changing temperatures, ozone, and water and nutrient constraints,
may counteract these potential increases in yield if the temperature exceeds a crop's
optimal level, if sufficient water and nutrients are not available, yield increases may
be reduced or reversed Increasing CO2 has been associated with reduced protein
and nitrogen content in alfalfa and soybean plants. The quality of grain and forage
can affect pasture and rangeland’s ability to support livestock grazing.

Although high CO2 can stimulate plant growth, it also reduces the
nutritional value of most food crops. Higher level of atmospheric carbon dioxide
reduces the concentrations of protein and essential minerals in most plant species,
including wheat, soybeans, and rice.

This direct effect of rising CO2 levels on crop nutritional value poses a risk
to human health. Because of growing insect pressures and declining pesticide

performance, increased pesticide use also poses a concern to human health.
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Figure 7: Summary of projected changes in crop
yields, due to climate change over the 21st century.
The figure includes projections for different
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DIFFERENT PLANTS THREATENED BY CLIMATE CHANGE:

Climate change is one of the

major threats to plant species around the

world. Rising temperatures and changes

in precipitation patterns are making it

difficult for many plants to survive in [

their natural habitats. In some cases,

climate change is causing entire

populations of plants to disappear which I I I I 8 I I

incredibly dangerous as this change can
alter a change in the ecosystem, Figure 8: plants extinction rate

For example: the disappearance of a single type of flower can cause a decline
in the population of a specific type of bee. As the bees disappear, so does the
pollination they provide. This can have a domino effect on the entire ecosystem, as

other plants and animals are affected by the loss of pollination.
CLIMATE CHANGE & NATURAL DISASTER:

Natural disasters are cyclical natural occurrences in the weather.
Hurricanes, droughts, wildfires, flooding, and strong winds have always been a part
of our lives. However, the level of destruction and devastation we are seeing right
now is brand-new and horrifying. This might be our method of highlighting the
conclusive relationship between weather-related catastrophes and climate change.

As evidenced by the devastation caused by previous natural catastrophes
like hurricane Katrina, even in developed nations, humans are susceptible to extreme
weather events. These severe catastrophes have undoubtedly always been a part of
existence, but because it seems as though man-made global warming is a
phenomenon that is already under way, there is a chance that these natural disasters
may really be receiving some assistance.

Long-term, general patterns like rising sea levels and temperatures have

been firmly linked to climate change by scientists. They have even been able to
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demonstrate how a changing climate affects and makes natural disasters like

hurricanes, fires, floods, and droughts worse.
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INTRODUCTION
What's Climate Change?

Climate change involves long-term weather changes. Solar cycle oscillations may
produce these alterations. Since the 1800s, human activities—primarily burning
fossil fuels like coal, oil, and gas—have caused climate change.

Greenhouse gas emissions from fossil fuel combustion blanket the planet,

trapping solar heat and raising temperatures.

Figure 2 RESULT OF CLIMRT CHANG
Greenhouse gas emissions include carbon dioxide and methane. Heating a building

with coal or gasoline produces these. Forest and land clearance release CO2.
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Landfills emit methane. Energy, industry, transit, buildings, agriculture, and land

use are major emitters.
Water Resources Climate Change

According to a variety of observational evidence and climatic forecasts,
climate change might drastically influence freshwater supplies, which could have far-
reaching implications for human civilizations and ecosystems.

Current Intergovernmental Panel on Climate Change (IPCC) climate
change views are presented. Greenhouse warming will affect water planning and
evaluation through changes in precipitation and runoff patterns, sea level rise, land
use and population trends, and water needs. Temperature, precipitation, and carbon

dioxide levels affect irrigation water needs. (1)
Air quality climate change

Air quality is weather-dependent and subject to climate change. Recently,
air quality correlations with meteorological parameters, perturbation analyses in
chemical transport models (CTMs), and CTM simulations driven by GCM forecasts

of 21st-century climate change have quantified this climatic effect.

Figure 3 climate change on air quality
We evaluate these methods and results. The future climate will be more
stable due to less global circulation and mid-latitude cyclones. Polluted places'
surface ozone and temperature correlation imply that warming is harmful. Over the
next few decades, GCM-CTM research predicts climate change will raise PM

concentrations in polluted regions by 0.1-1 g m3. PM from climate-change-fueled
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wildfires may increase. GCMs should be tested for their ability to simulate regional
air pollution meteorology and their sensitivity to climate change and natural
emissions.

Climate change and isoprene atmospheric chemistry. Due to boreal
ecosystem respiration, mercury soil emissions may rise due to climate change. (2).
Climate and soil microbiomes
Over the last century, CO2 and global temperatures have increased. The latest US

national climate assessment predicts more intense and unpredictable weather.

Soil microorganisms cycle soil organic carbon (SOC) and other nutrients, which
affects climate feedback. Due to unknown changes in soil carbon and nitrogen stocks
and microbial reactions between soil sites, it is impossible to predict whether soil will

become a source or sink of greenhouse gases under future climatic scenarios. (3)

Soil microbial ecology is important for anticipating climate impacts, but combining it
with landscape-scale climate models is problematic.

Climate change affects our health and the environment, making it intrinsically linked
to human rights. Its effects will worsen, harming future generations. This is why
governments' inaction on the climate crisis may be the worst intergenerational

human rights violation in history, despite overwhelming scientific proof.
Life and climate change

Life, freedom, and safety are our rights. Climate change endangers billions of people.

Storms, floods, and wildfires are obvious examples. Climate change impacts people
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in other less obvious ways. Between 2030 and 2050, climate change will kill 250,000
people, according to the WHO.

Climate change and water/sanitation rights

Healthy drinking water and sanitation are our rights. Climate change affects water
quality and quantity due to melting snow and ice, lower rainfall, higher
temperatures, and rising sea levels. Seven hundred eighty-five million people need

clean water and sanitation. Climate change will worsen it.

Climate and housing rights

Everyone has the right to a good living for themselves and their family, including
appropriate housing. Climate change-related floods and wildfires are already
destroying homes and displacing people. Drought and sea-level rise can also damage

the ecology.

Global warming

Mutations that disrupt protein function can harm organisms in a warmer world.
This might affect animals’ ability to adapt and prosper in shifting environments.
Climate change is accelerating ecological transformation. This has changed the lives
of many creatures. Creatures must genetically adjust to these rapid environmental
changes or die out. Mutations that modify the genome for the new environment can

cause this adaptation. Mutations often harm their carriers.
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Temperature difference between Jan-Sept 2021 and 1981-2010

Referance perod: 1061-2010
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Figure 5 Global warming
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Footprint in carbon

The effects of climate change demand coordinated efforts on a global scale, and every
one of us has a part to play in minimizing the harm we do to the earth. Consider
examining your daily carbon footprint and taking steps to lessen its impact on the
environment since this is one of the simplest methods to accomplish this goal. The
vast majority of our day-to-day pursuits result in the emission of at least a trace
guantity of carbon into the atmosphere. However, the amount of carbon dioxide that
is exhaled is contingent on several different circumstances. As a result, we have the
capacity to either raise or decrease the size of our footprints on a daily basis based on
the decisions we make. The typical amount of carbon dioxide emissions in 2016

Figure 6 Carbon footprint

The annual amount of waste produced by individuals in the UK was
calculated to be 6.03 tonnes. This amount, however, can vary substantially depending

on how people choose to live their lives.
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Drought

Climate warming is making water scarcer. Global warming worsens water
shortages in water-poor places, raises agricultural drought risks, and threatens crops
and ecosystems. Sand and dust storms may carry billions of tonnes of sand across
continents during droughts. Deserts are growing, diminishing farmland. Many
people now risk not drinking enough water.

FOOD

Climate change and extreme weather events contribute to world hunger and
malnutrition. Crops, cattle, and fisheries may die. Ocean acidification threatens
marine resources that feed billions. Arctic ice changes have interrupted food from
grazing, hunting, and fishing. Heat stress reduces water and grazing pastures,
lowering agricultural production and cattle.

WILDLIFE

Climate change drives species emergence and extinction, which directly
affects wild animals. 350 million years ago, coal-forming jungles degraded.
Amphibians died, and reptiles evolved.

Climate change has always occurred. However, rising carbon dioxide
emissions caused an abrupt climatic shift. Since 8,000 BCE, greenhouse gases may
have substantially altered the world climate (van Hoof 2006).

Climate change affected animals. Unless they migrate or adapt, all species
die from climate changes. These migrations may track the animal's preferred
temperature, height, and soil. Climate change also shifts terrain. Adaptation might
be genetic or phenological, and just a local species (the study of biological processes)

or an entire species can become extinct everywhere.
Global warming and health

Climate change affects many areas of society, both domestically and
overseas, producing many diseases. Cardiovascular illnesses affect the heart and

blood vessels. In 2006, cardiovascular disease killed 631,636 Americans. Strokes
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killed 131,119 in 2006. Million Americans have hypertension, coronary artery
disease, heart attack, or stroke.

Extreme cold and heat directly impact hospital admissions for chest pain,
acute coronary syndrome, stroke, and cardiac dysrhythmias, while the exposure-
outcome relationships are diverse. Extreme heat might cause exacerbations in pre-
existing cardiovascular disease patients. 85 Heat also worsens cardiovascular disease
from ozone and particles. Climate change mitigation may lower cardiovascular
morbidity and death by affecting these pollutants. Given the prevalence of
cardiovascular illness and the avoidable nature of the exposures, study on weather,

climatic variability, long-term climate change, and cardiovascular disease is urgent.
Risk Effects

Heat-related cardiovascular mortality has declined due to increased air
conditioner use, whereas extreme cold-related mortality has stayed steady. Heat
increases cardiovascular hospitalizations. Extreme cold causes dysrhythmias, while
heat sickness has also been linked. Temperature raises stroke risk. Elderly and
solitary people are most at risk for all temperature-related cardiovascular diseases
and stroke. Weather and climate change have several indirect effects on
cardiovascular disease. Weather and climate appear to modify air quality-
cardiovascular disease associations, notably ozone and particle loads. Temperature-
induced ozone production increases cardiac exertion and inhibits pulmonary gas
exchange. Ozone concentrations affect temperature-cardiovascular mortality and
acute myocardial infarction (as discussed in the chapter on Asthma, Respiratory
Allergies, and Airway Diseases). Particulate matter causes systemic inflammation,
abnormal coagulation and thrombosis, blood vessel dysfunction and atherosclerotic
disease, reduced cardiac function, deep venous thromboses, and pulmonary
embolism. PM2.5 increases cardiovascular disease and ischemic heart disease
hospital admissions and deaths. Other climate-related exposures indirectly affect

cardiovascular disease and exacerbations.
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suggested solutions
COUNTRIES

Countries must take the most ambitious efforts to avoid or reduce
greenhouse emissions in the shortest period to mitigate climate change. All nations
must take reasonable actions to cut emissions, with wealthier nations leading the way
locally and internationally.

States must also help their citizens adapt to the predictable and unavoidable
effects of climate change to minimize human rights impacts. States must safeguard
people from third-party injury, regardless of who is guilty.

Countries must rapidly and humanely address climate change. States
fighting climate change must not violate human rights. Nature reserves and
renewable energy projects should not be built on the indigenous territory without
their consent.

States must respect the rights to knowledge, participation, and redress for
human rights abuses of all affected parties.

Companies must also respect human rights. Companies must examine and
avoid human rights implications to satisfy this obligation. It must disclose these
findings and precautions. Companies must also address their own or others' human
rights abuses. Climate change damages human rights.

Firms, especially fossil fuel companies, should promptly reduce greenhouse
gas emissions by switching to renewable energy and disclosing their emissions and
actions. Prevention. These initiatives should encompass subsidiary, follow-on, and

supply chain enterprises...
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CLIMATE CHANGE IMPACT

Nermen Tharwat Gamil

Faculty of pharmacy-Assiut University

Introduction:

WHAT YOU NEED TO KNOW ABOUT

causes, effects, and impacts.

A DEFINING Take time to understand the
ISSUE

Climate changes affect the health of the surrounding environment, as the
frequency of natural disasters such as droughts, floods and others is likely to
increase, which may threaten human safety and health directly and indirectly, as a
number of international bodies have indicated that climate changes have potential
health effects on humans, including the spread of Vector-borne diseases, a number of
infectious diseases, and diseases transmitted by ingesting contaminated water or
food, and may affect the health of people suffering from chronic diseases such as
heart patients and asthma, for example, and worsen their health status.

The health effects would include changes in mortality and morbidity from heat

waves and thermal stress.
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Climatologists forecast an increase in the frequency of heat waves (because of both
the rising mean temperature and a possible increase in weather variability).
Relatively little is known, however, about the capacity of human populations to adapt
physiologically and culturally to such changes over decades.

Also, since extremes of heat and cold affect elderly and sick people in particular, the
average impact on life expectancy may not be large.

Other effects would include those on respiratory health of altered concentrations of
aeroallergens of air pollutants such as ozone produced by photochemical reactions
that are sensitive to temperature, and many different health consequences of an
altered tempo of extreme weather events, including storms and floods.

A well-studied example is the effect of Temperature on the transmission of vector-
borne pathogens, such as malaria at cooler temperatures (e.g. 20 °C). An increase in
temperature affects biting rates, parasite replication within mosquitoes and mosquito
development making the net effect of increasing temperatures difficult to determine.
Extremely high temperatures may lead to various
complications, which may lead to death (if not dealt with
urgently), especially among the most vulnerable groups
such as the elderly and children.

In addition to that, it reduces the productivity of
individuals, especially for those whose nature of work
requires spending long times in the sun, which negatively

affects the production and development wheel, and thus the

economy in general. It's a special problem in countries that
aspire to advance the economy and raise growth rates, Such as Egypt, especially in
that delicate period that the country is going through, and the giant projects adopted
by the Egyptian state which need to double the productivity of individuals, which
confirms the connection of the climate issue with development and the realization of
the vision of the Egyptian state.

The raising of temperature also affects mental health: studies have proven that high
temperatures (and also very low temperatures), and the accompanying change in air

quality, would negatively affect the mental health of individuals, and thus affect all
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aspects of their lives, whether at the personal and social level, or in Work
environment. Several studies have also proven that very high temperatures can
stimulate hostile behavior, and may increase rates of violence between individuals,
whether at the short or long-term level.

On a wide scale, regions have change in temperate would also affect some infectious
diseases carried by vector organisms:

1-Viral encephalitis borne by ticks: occurs in parts of Western Europe and
Scandinavia and is sensitive to the climate

2-Leishmaniasis:currently endemic in the rural Mediterranean region of Europe and
in the eastern Mediterranean.

3-Lyme disease: caused by the spirochaete Borrelia burgdorferi, transmitted in
Europe and the northeastern United States by the tick Ixodes ricinus. Temperature
influences the tick’s life cycle of three stages (larvae, nymphs, adults) and, hence, the
probability of transmission of the spirochaete

4-Malaria: endemic malaria was widely present in Europe earlier this century. It is
appropriate to consider how bioenvironmental stresses induced by climate might
eventually breach existing protective public health measures.

With regard to the impact of climatic changes on

plant production, the study stressed that the '":;“m:;":‘“‘
expected increase in temperature and the change ,:'mz:&
in its seasonal pattern will lead to a decrease in the °m"m”"""mmm
. .. Howeser, we often take it for
agricultural productivity of some crops, as well as granted and don' reakze the
. . impartance of kesping & heakty,
to changes in the agro-environmental ranges. .
. .. . Each pear we lose up 10 0% ol |}
Plants and especially medicinal plants is one of the s food croes to pests o plant
. ) ) dszases This loss of both yield
most important examples in pharmacy community 30 income has & devastating
X . mpact on the pocrest
of climate change. Most of the world's population communities that depand on
agricuture for ther Iveloods

relies heavily on medicinal plants as part of their -
health care; In fact, they constitute their main medicinal substances, about 70 to 95%
of the population of most developing countries, and are increasingly used by a large

number of people living in rich countries.
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Several authors have provided evidence for the value of medicinal plants in both

traditional and modern medicine, and the (%

benefits are innumerable enough to state that

the majority of people in the world benefit
Carbon emissions refer to the releass of corbon
il dioxicie, & type of greenh: (GHG) that
from the use Of medICInaI plants' filvers Int: the ntngnphur:ul::l:.:.luuﬂy n:d
. from human activities like deforestation,
It is common knowledge that many plant slgcericity consumption, and Industrisl
manufacturing. Greenhouse Gas smissions trap
species face local or global extinction. e e e e e
. . the ozone layer, and destructon of ecosystems.
According to a new study, approximately 600 = Whie gases like methane and nitrous axide ae
alvo harmiul and contribute 1o our averall
. . . f b
plant species have vanished dUriNg the st st s sl s
carbon, human activity like the burning of fossil
i i fusls, manufectur) d transportation b
previous 250 years. Human actions, ositagd .:;:.; s ;'"m':harp (pron e
CO2 smussions. at levels that are impossible for
nature to batance on its own,

particularly habitat destruction, which result —
in small, isolated populations that are more

vulnerable to local extinction, are
endangering wild plant populations all over
the world, even in absence of climate change.

Unsustainable harvesting demands pose an ¢ G?:S::Q
extra risk to high-value medicinal plants. For R

. Capwalet
——

instance, the Chinese market buys a lot of the
crucial tonic herb American ginseng (Panax
quinquefolius L.), which is used to treat illnesses like fatigue, hypertension, and
upper respiratory infections. This plant has had a long-term fall in both abundance
and average size due to the high demand, which makes illicit harvesting a significant
issue. Similar decreases in size or abundance are observed in other slow-growing
medicinal plants, such as goldenseal (Hydrastis canadensis L.) and snow lotus
(Saussurea laniceps Hand.-Mazz.). As demonstrated by the case of the extinct North
African plant silphium (possibly Ferula sp.) which was completely extinct in classical
times. Commercial harvesting and habitat damage can, at worst, lead to the full
extinction of prized species.

The impact of some air pollutants on health appears to be stronger during

summer months or during high temperatures, but this is not a universal finding.
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Ozone levels tend to be higher at higher temperatures and some studies have
suggested that ozone contributes to the excess mortality observed.

Also rising CO2 has a continuum of effects that range from physiologic (e.g.,

ventilatory stimulation) to toxic (e.g., cardiac arrhythmias and seizures), anesthetic
(significantly depressed CNS activity), and lethal (severe acidosis and anoxia).
The change in air quality and the increase in pollutants resulting from the
phenomenon of climatic changes will affect the respiratory and circulatory system of
humans, leading to the exacerbation of respiratory diseases, such as asthma and
allergies, and also doubling heart problems among the most vulnerable groups, such
as patients with chronic diseases and the elderly. An increase in air pollution rates
has been observed in many cities above global rates, led by cities with large
population density and industrial nature, which threatens the health of citizens in
those areas.

The effects of CO2 in a specific individual depend on the concentration and

duration of exposure as well as individual factors, such as age, health, physiologic
make-up, physical activity, occupation, and lifestyle.
With high-level CO2 exposure, the displacement of O2 by CO2 significantly
contributes to toxicity. Signs of asphyxia are evident when the atmospheric O2 is
<16%. Almost immediate unconsciousness leading to death occurs in humans at rest
when the O2 is reduced to 10 to 13%.

In several studies, intoxication leading to unconsciousness was evident in <30
s in patients inhaling 30% CO2 in 70% O2. Some patients exhibited seizures that
were characterized as decerebrate (no cerebral functioning). At this concentration,
71% of patients in one study had ECG (electrocardiogram) abnormalities of atrial or
nodal activity, including premature atrial and nodal beats, and atrial tachycardia.
Another national issue is water and parasitic diseases; undoubtedly, the issue of
water security is national issue that climate change will exacerbate water crises
worldwide, especially in countries and regions with arid and semi-arid climates. In
terms of human daily needs for drinking water, or his need for clean water necessary
for hygiene, bathing and disinfection, which, if negatively affected, would threaten

individuals with the spread of parasitic diseases, whether intestinal (such as:
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intestinal parasites such as Ascaris and Fasciola), or skin (such as: scabies and lice),
Which affects the health of society as a whole, and the quality of life in general.
Moreover, water scarcity affects animal and agricultural production, threatening
food security for humans, and negatively affects countries’ economy and national
output.

The use of water for irrigation and on-farm reservoir filling is globally
important for agricultural production. In humid climates supplemental irrigation
can be critical to buffer the effects of rainfall variability and to achieve high quality
crops. Given regulatory efforts to secure sufficient environmental river flows and
meet rising water demands due to population growth and climate change, increasing
water scarcity is likely to compound the drought challenges faced by irrigated

agriculture in this region.
RECOMMENDATIONS:

Climate change is affecting, and
will continue to effect, biological and human
systems in numerous and complex ways.
Scientific knowledge about climate change,
and indeed the climate in general, creates

the opportunity for decision-makers to
make choices that will improve social
welfare now and in the future. First,
governments can decide to mitigate the

effects of climate change by placing

restrictions on the emissions of greenhouse
gasses. Second, government and private actors can decide to adapt their everyday
lives, including the types of investment and consumption that support those daily
lives, to anticipated or ongoing changes in climate. To support both types of decision-
making, there exists a growing wealth of scientific literature, based on decades of
empirical study, describing the workings of and interactions between the climate,

biological, and human systems.
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FROM MY POINT OF VIEW, | HEREBY STATE SOME
SUGGESTIONS IN THE WAY OF OVERTAKING THE CLIMATE
CHANGES PROBLEMS:

1-REDUCE WILDFIRES

Reducing Wildfires minimizes dangerous amounts of carbon emissions
because rising carbon emissions cause extreme weather conditions like heat waves,
which often contribute to wildfires. Reducing our emissions can relieve some of the
burdens from forest and land management, emergency responders, and fire
departments worldwide.

2-STOP DEFORESTATION

Deforestation is one of the significant causes of carbon emissions. Trees
absorb and store the carbon dioxide in the atmosphere, but they can no longer

absorb carbon once they are cut down.
3-PLANTING TREES

It's among the most
inexpensive, natural ways to reduce
climate change effects and our negative
environmental impact

4-RENEWABLE ENERGY

If we can, switch to a zero-

carbon or renewable energy provider.

Install solar panels on our roof.
5-BE MORE EFFICIENT

We must turn our heating down a degree or two, if possible. Switch off
appliances and lights when we are not using them and better yet buy the most
efficient products in the first place. Insulate our loft or roof: we’ll be warmer in the

winter, cooler in the summer and save some money too.
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6-PROMOTE THE DEVELOPMENT OF CROP VARIETIES THAT ARE
RESISTANT TO VARIOUS CLIMATIC FLUCTUATIONS.

One of these crops is clover, which was cultivated in the past centuries in
order to provide feed for livestock. Such these plants push more fertile soil to the
surface of the earth by extending their roots deep into the depths of the earth, and
they absorb a greater proportion of carbon dioxide. All this enables the land to store
more water. Also, plants whose roots are constantly covered with suberin absorb less
sodium than those without suberin. On the other hand, the latter is less resistant to

concentrations.

7-CHANGING THE DATES OF AGRICULTURAL CYCLES
ACCORDING TO CURRENT AND FUTURE CHANGES
8-STRENGTHEN EARLY WARNING AND SEASONAL CLIMATE
PREDICTION SYSTEMS TO REDUCE RISKS.

84



Y oYY bgand daaly ol 0 g6 (B LAl ol il ALY A8 Laal)

REFERENCES:

1- McMichael AJ, Ando M, Carcavallo R, Epstein P, Haines A, Jendritzky G, et al.
Human population health. In: Watson RT, Zinyowera MC, Moss RH, eds. Climate
change 1995—impacts, adaptations, and mitigation of climate change. New York:
Cambridge University Press, 1996:559-84.

2-De Zulueta J, Ramsdale CD, Coluzzi M. Receptivity to malaria in Europe. Bull
WHO 1975;52:109-11. Hazardous Substances Databank (HSDB) (2003). A database
of the National Library of Medicine’s TOXNET system.

3-C.L. Schauf, D.F. Moffett, and S.B. Moffett. Human Physiology. St.Louis, MO:
Times Mirror/Mosby College Publishing, 1990, pp. 436.

4-K. Gyarfas, G.H. Pollock, and S.N. Stein, “Central Inhibitory Effects of Carbon
Dioxide. I'V. Convulsive Phenomena,” Proc Soc Exper Biol Med. 70:292-293 (1949).
4-G.H. Pollock, S.N. Stein, and K. Gyarfas, “Central Inhibitory Effects of Carbon
Dioxide. ITI. Man,” Proc Soc Exper Biol Med. 70:291-292 (1949).

5-F.M. MacDonald, and E. Simonson, “Human Electrocardiogram During and After
Inhalation of Thirty Percent Carbon Dioxide,” J Appl Physiol. 6:304-310 (1953). A.
Freedman, and D. Sevel, “The Cerebro-Ocular Effects of Carbon Dioxide
Poisoning,”

Arch Ophthal. 76:59-65 (1966).

6-Gleick PH. The World’s Water: 1998-1999. Wash-ington, DC: Island Press; 1998.
7-Curriero FC, Patz JA, Rose JB, Lele S. The asso-

ciation between extreme precipitation and water-borne disease outbreaks in the
United States, 1948-1994. Am J Public Health. 2001;91:1194-1199.

8-Rodo X, PascualM, Fuchs G, FaruqueAS. ENSO and

cholera: a nonstationary link related to climate change?

Proc Natl Acad Sci U S A. 2002;99:12901-12906

Conclusion
Climate change points to an increase in sea surface temperature, increases in

the severity of extreme weather events, a decrease in air quality due to increase in
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greenhouse gas emissions, decrease the amount of plants especially medicinal plants
that developing countries relay on them in their medicinal substances. The direct and
indirect health results of such a global imbalance include excessive heat-related
illnesses, vector- and waterborne diseases, increased exposure to environmental
toxins, exacerbation of cardiovascular and respiratory diseases due to decrease in air
quality, and mental health stress among others. Vulnerability to these health effects
will increase as elderly and urban populations increase and are less able to adapt to
climate change. As a result, strategies to address climate change must include health
as a strategic component on a regional leve.

To minimize climate change impact severity, It's necessary to fight wildfires
in more advanced ways and stopping the encroachment on forests and green spaces.
On the contrary, expanding the cultivation of plants, especially those that can adapt
to climate change such as plants that contain suberin, as well as Expanding the use of
renewable energy such as solar and wind energy, and on the other hand, enhance
efficiency of energy consumption.
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