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INTRODUCTION
Global warming is the long-term rise in the average temperature of the earth’s climate
system. It is mainly human-induced increase in global surface temperature and leads to
climate change.
GLOBAL WARMING :
Global warming is the term used to describe a gradual increase in the average
temperature of the Earth's atmosphere and its oceans, a change that is believed to be
permanently changing the Earth’s climate. There is great debate among many people,
and sometimes in the news, on whether global warming is real (some call it a hoax). But
climate scientists looking at the data and facts agree the planet is warming. While many
view the effects of global warming to be more substantial and more rapidly occurring
than others do, the scientific consensus on climatic changes related to global warming is
that the average temperature of the Earth has risen between 0.4 and 0.8 °C over the past
100 years. The increased volumes of carbon dioxide and other greenhouse gases
released by the burning of fossil fuels, land clearing, agriculture, and other human
activities, are believed to be the primary sources of the global warming that has occurred
over the past 50 years. Scientists from the Intergovernmental Panel on Climate carrying
out global warming research have recently predicted that average global temperatures
could increase between 1.4 and 5.8 °C by the year 2100. Changes resulting from global
warming may include rising sea levels due to the melting of the polar ice caps, as well as
an increase in occurrence and severity of storms and other severe weather events.
Over the past 50 years, the average global temperature has increased at the fastest rate
in recorded history. And experts see the trend is accelerating: All but one of the 16
hottest years in NASA’s 134-year record have occurred since 2000.
Global warming occurs when carbon dioxide (CO2) and other air pollutants and
greenhouse gases collect in the atmosphere and absorb sunlight and solar radiation that
have bounced off the earth’s surface. Normally, this radiation would escape into space—
but these pollutants, which can last for years to centuries in the atmosphere, trap the
heat and cause the planet to get hotter. That's what's known as the greenhouse effect.
Scientists agree that the earth’s rising temperatures are fueling longer and hotter heat
waves, more frequent droughts, heavier rainfall, and more powerful hurricanes. In 2015,
for example, scientists said that an ongoing drought in California—the state’s worst

water shortage in 1,200 years—had been intensified by 15 percent to 20 percent by
global warming. They also said the odds of similar droughts happening in the future had
roughly doubled over the past century. And in 2016, the National Academies of Science,
Engineering, and Medicine announced that it’s now possible to confidently attribute
certain weather events, like some heat waves, directly to climate change.
The earth’s ocean temperatures are getting warmer, too—which means that tropical
storms can pick up more energy. So global warming could turn, say, a category 3 storm
into a more dangerous category 4 storm. In fact, scientists have found that the frequency
of North Atlantic hurricanes has increased since the early 1980s, as well as the number
of storms that reach categories 4 and 5. In 2005, Hurricane Katrina—the costliest
hurricane in U.S. history—struck New Orleans; the second-costliest, Hurricane Sandy,
hit the East Coast in 2012.
The impacts of global warming are being felt across the globe. Extreme heat waves have
caused tens of thousands of deaths around the world in recent years. And in an alarming
sign of events to come, Antarctica has been losing about 134 billion metric tons of ice per
year since 2002. This rate could speed up if we keep burning fossil fuels at our current
pace, some experts say, causing sea levels to rise several meters over the next 50 to 150
years.
Each year, scientists learn more about the consequences of global warming, and many
agree that environmental, economic, and health consequences are likely to occur if
current trends continue. Here’s just a smattering of what we can look forward to:
Melting glaciers, early snowmelt, and severe droughts will cause more dramatic water
shortages and increase the risk of wildfires in the American West.
Rising sea levels will lead to coastal flooding on the Eastern Seaboard, especially in
Florida, and in other areas such as the Gulf of Mexico.
Forests, farms, and cities will face troublesome new pests, heat waves, heavy
downpours, and increased flooding. All those factors will damage or destroy agriculture
and fisheries.
Disruption of habitats such as coral reefs and Alpine meadows could drive many plant
and animal species to extinction.
Allergies, asthma, and infectious disease outbreaks will become more common due to
increased growth of pollen-producing ragweed, higher levels of air pollution, and the
spread of conditions favorable to pathogens and mosquitoes.
Globally, at the United Nations Conference on Climate Change in Paris, 195 countries—
including the United States, at the time—agreed to pollution-cutting provisions with a
goal of preventing the average global temperature from rising more than 1.5 degrees

Celsius above preindustrial times. (Scientists say we must stay below a two-degree
increase to avoid catastrophic climate impacts.)
Wondering how to stop global warming? Reduce your own carbon footprint by following
a few easy steps. Make conserving energy a part of your daily routine and your decisions
as a consumer. When you shop for new appliances like refrigerators, washers, and
dryers, look for products with the government’s Energy Star label; they meet a higher
standard for energy efficiency than the minimum federal requirements. When you buy a
car, look for one with the highest gas mileage and lowest emissions. You can also reduce
your emissions by taking public transportation or carpooling when possible.
Climatic Change & Global Warming
Global warming is related to the more general phenomenon of climate change, which
refers to changes in the totality of attributes that define climate. In addition to changes
in air temperature, climate change involves changes to precipitation patterns, winds,
ocean currents, and other measures of Earth’s climate. Normally, climate change can be
viewed as the combination of various natural forces occurring over diverse timescales.
Since the advent of human civilization, climate change has involved an “anthropogenic,”
or exclusively human-caused, element, and this anthropogenic element has become
more important in the industrial period of the past two centuries. The term global
warming is used specifically to refer to any warming of near-surface air during the past
two centuries that can be traced to anthropogenic causes.
To define the concepts of global warming and climate change properly, it is first
necessary to recognize that the climate of Earth has varied across many timescales,
ranging from an individual human life span to billions of years. This variable climate
history is typically classified in terms of “regimes” or “epochs.” For instance, the
Pleistocene glacial epoch (about 2,600,000 to 11,700 years ago) was marked by
substantial variations in the global extent of glaciers and ice sheets. These variations
took place on timescales of tens to hundreds of millennia and were driven by changes in
the distribution of solar radiation across Earth’s surface. The distribution of solar
radiation is known as the insolation pattern, and it is strongly affected by the geometry
of Earth’s orbit around the Sun and by the orientation, or tilt, of Earth’s axis relative to
the direct rays of the Sun.
Worldwide, the most recent glacial period, or ice age, culminated about 21,000 years
ago in what is often called the Last Glacial Maximum. During this time, continental ice
sheets extended well into the middle latitude regions of Europe and North America,
reaching as far south as present-day London and New York City. Global annual mean
temperature appears to have been about 4–5 °C (7–9 °F) colder than in the mid-20th
century. It is important to remember that these figures are a global average. In fact,
during the height of this last ice age, Earth’s climate was characterized by greater

cooling at higher latitudes (that is, toward the poles) and relatively little cooling over
large parts of the tropical oceans (near the Equator). This glacial interval terminated
abruptly about 11,700 years ago and was followed by the subsequent relatively ice-free
period known as the Holocene Epoch. The modern period of Earth’s history is
conventionally defined as residing within the Holocene. However, some scientists have
argued that the Holocene Epoch terminated in the relatively recent past and that Earth
currently resides in a climatic interval that could justly be called the Anthropocene
Epoch—that is, a period during which humans have exerted a dominant influence over
climate.
Though less dramatic than the climate changes that occurred during the Pleistocene
Epoch, significant variations in global climate have nonetheless taken place over the
course of the Holocene. During the early Holocene, roughly 9,000 years ago,
atmospheric circulation and precipitation patterns appear to have been substantially
different from those of today. For example, there is evidence for relatively wet
conditions in what is now the Sahara Desert. The change from one climatic regime to
another was caused by only modest changes in the pattern of insolation within the
Holocene interval as well as the interaction of these patterns with large-scale climate
phenomena such as monsoons and El Niño/Southern Oscillation (ENSO).
During the middle Holocene, some 5,000–7,000 years ago, conditions appear to have
been relatively warm—indeed, perhaps warmer than today in some parts of the world
and during certain seasons. For this reason, this interval is sometimes referred to as the
Mid-Holocene Climatic Optimum. The relative warmth of average near-surface air
temperatures at this time, however, is somewhat unclear. Changes in the pattern of
insolation favoured warmer summers at higher latitudes in the Northern Hemisphere,
but these changes also produced cooler winters in the Northern Hemisphere and
relatively cool conditions year-round in the tropics. Any overall hemispheric or global
mean temperature changes thus reflected a balance between competing seasonal and
regional changes. In fact, recent theoretical climate model studies suggest that global
mean temperatures during the middle Holocene were probably 0.2–0.3 °C (0.4–0.5 °F)
colder than average late 20th-century conditions.
Over subsequent millennia, conditions appear to have cooled relative to middle
Holocene levels. This period has sometimes been referred to as the “Neoglacial.” In the
middle latitudes this cooling trend was associated with intermittent periods of
advancing and retreating mountain glaciers reminiscent of (though far more modest
than) the more substantial advance and retreat of the major continental ice sheets of the
Pleistocene climate epoch.

