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CHANGING CLIMATE AND EXTREME WEATHER CONDITIONS 

Kriti Yadav 
Mahendergarh, Haryana 

Abstract: 

Extreme weather or extreme climate events includes unexpected, unusual, severe, or unseasonal weather; weather at the 
extremes of the historical distribution—the range that has been seen in the past. Often, extreme events are based on a 
location's recorded weather history and defined as lying in the most unusual ten percent. The main types of extreme weather 
include heat waves, cold waves and tropical cyclones. The effects of extreme weather events are seen in rising economic 
costs, loss of human lives, droughts, floods, landslides and changes in ecosystems. There is evidence to suggest that climate 
change is increasing the periodicity and intensity of some extreme weather events. Confidence in the attribution of extreme 
weather and other events to anthropogenic climate change is highest in changes in frequency or magnitude of extreme heat 
and cold events with some confidence in increases in heavy precipitation and increases in the intensity of droughts. Current 
evidence and climate models show that an increasing global temperature will intensify extreme weather events around the 
globe, thereby amplifying human loss, damages and economic costs, and ecosystem destruction. Extreme weather has 
significant impacts on human society as well as natural ecosystems. For example, a global insurer Munich Re estimates that 
natural disasters cause more than $90 billion global direct losses in 2015. Some human activities can exacerbate the effects, 
for example some forms of urban planning, wetland destruction along the coast, building homes along a floodplain. A 
tornado is an example for an extreme weather event. This tornado struck Anadarko, Oklahoma during a tornado outbreak 
in 1999. 

Keywords: Weather, climate, extreme climate, weather disturbances, climate change, heat waves, temperature rise, etc  

Introduction: 

Extreme events are occurrences of unusually severe weather or climate conditions that can cause devastating impacts on 
communities and agricultural and natural ecosystems. Weather-related extreme events are often short-lived and include heat 
waves, freezes, heavy downpours, tornadoes, tropical cyclones and floods. Climate-related extreme events either persist 
longer than weather events or emerge from the accumulation of weather or climate events that persist over a longer period 
of time. Examples include drought resulting from long periods of below-normal precipitation or wildfire outbreaks when a 
prolonged dry, warm period follows an abnormally wet and productive growing season. 

Scientists usually define an extreme event using either of two approaches. The first approach examines the probability or 
chance of an event of a given magnitude occurring within a certain reference period (e.g., 1961 - 1990); here an extreme 
event has a low probability of occurring at a given location (< 10%) and is typically of a high intensity. This type of 
probabilistic approach is applied in extreme event attribution to determine whether global warming is driving changes in 
the frequency and intensity of extreme events. 

The second approach is more widely applied by the climate adaptation community and uses impact-related thresholds to 
determine if an event is extreme, and to inform adaptive solutions. A common example here is the number of consecutive 
days over 100˚F, which can be used to quantify heat waves. Of course, impacts associated with a 100˚F threshold will vary 
according to location – what might be an extreme event in one place (e.g., Burlington, VT) may be within the normal range 
somewhere else (e.g., Phoenix, AZ). Thus, thresholds are often location-specific. 

This portion of the Climate Hubs website expands on the types of extreme events that impact the different climate hub 
regions. For example, strong tropical cyclones (hurricanes or typhoons) pound Atlantic and Pacific coastal regions and 
islands with torrential rain, powerful winds and flooding while drought and wildfire regularly impact Western U.S. States. 
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Types of extreme weather: 

1. Heat waves 
2. Cold waves (freezes) 
3. Cloud Burst (heavy downpour) 
4. Tornado 
5. Tropical cyclone 
6. Droughts and Floods. 

1. Heat waves: 

                         Heat waves are periods of abnormally high temperatures and heat index. Definitions of a heatwave vary 
because of the variation of temperatures in different geographic locations. Excessive heat is often accompanied by high 
levels of humidity, but can also be catastrophically dry. Because heat waves are not visible as other forms of severe weather 
are, like hurricanes, tornadoes, and thunderstorms, they are one of the less known forms of extreme weather. Severe heat 
weather can damage populations and crops due to potential dehydration or hyperthermia, heat cramps, heat expansion, and 
heat stroke. Dried soils are more susceptible to erosion, decreasing lands available for agriculture. Outbreaks of wildfires 
can increase in frequency as dry vegetation has increased the likeliness of igniting. The evaporation of bodies of water can 
be devastating to marine populations, decreasing the size of the habitats available as well as the amount of nutrition present 
within the waters. Livestock and other animal populations may decline as well. During excessive heat, plants shut their leaf 
pores (stomata), a protective mechanism to conserve water but also curtails plants' absorption capabilities. This leaves more 
pollution and ozone in the air, which leads to higher mortality in the population. It has been estimated that extra pollution 
during the hot summer of 2006 in the UK, cost 460 lives. The European heat waves from summer 2003 are estimated to 
have caused 30,000 excess deaths, due to heat stress and air pollution. Over 200 U.S cities have registered new record high 
temperatures. The worst heat wave in the USA occurred in 1936 and killed more than 5000 people directly. The worst heat 
wave in Australia occurred in 1938–39 and killed 438. The second worst was in 1896.Power outages can also occur within 
areas experiencing heat waves due to the increased demand for electricity (i.e. air conditioning use). The urban heat island 
effect can increase temperatures, particularly overnight. 

2. Cold waves: 

                         A cold wave is a weather phenomenon that is distinguished by a cooling of the air. Specifically, as used by 
the U.S. National Weather Service, a cold wave is a rapid fall in temperature within a 24-hour period requiring substantially 
increased protection to agriculture, industry, commerce, and social activities. The precise criterion for a cold wave is 
determined by the rate at which the temperature falls, and the minimum to which it falls. This minimum temperature is 
dependent on the geographical region and time of year. Cold waves generally are capable of occurring at any geological 
location and are formed by large cool air masses that accumulate over certain regions, caused by movements of air streams. 

A cold wave can cause death and injury to livestock and wildlife. Exposure to cold mandates greater caloric intake for all 
animals, including humans, and if a cold wave is accompanied by heavy and persistent snow, grazing animals may be unable 
to reach necessary food and water, and die of hypothermia or starvation. Cold waves often necessitate the purchase of fodder 
for livestock at considerable cost to farmers. Human populations can be inflicted with frostbite when exposed for extended 
periods of time to cold and may result in the loss of limbs or damage to internal organs. Extreme winter cold often causes 
poorly insulated water pipes to freeze. Even some poorly protected indoor plumbing may rupture as frozen water expands 
within them, causing property damage. Fires, paradoxically, become more hazardous during extreme cold. Water mains 
may break and water supplies may become unreliable, making firefighting more difficult. Cold waves that bring unexpected 
freezes and frosts during the growing season in mid-latitude zones can kill plants during the early and most vulnerable stages 
of growth. This results in crop failure as plants are killed before they can be harvested economically. Such cold waves have 
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caused famines. Cold waves can also cause soil particles to harden and freeze, making it harder for plants and vegetation to 
grow within these areas. One extreme was the so-called Year Without a Summer of 1816, one of several years during the 
1810s in which numerous crops failed during freakish summer cold snaps after volcanic eruptions reduced incoming 
sunlight. In some case more frequent extremely cold winter weather – i.e. across parts of Asia and North America including 
the February 2021 North American cold wave – can be a result of climate change such as due to changes in the Arctic. 
However, conclusions that link climate change to cold waves are considered to still be controversial.[additional citation(s) 
needed] The JRC PESETA IV project concluded in 2020 that overall climate change will result in a decline in the intensity 
and frequency of extreme cold spells, with milder winters reducing fatalities from extreme cold,[additional citation(s) 
needed] even if individual cold extreme weather may sometimes be caused by changes due to climate change and possibly 
even become more frequent in some regions. 

3. Tropical cyclone: 

"Tropical" refers to the geographical origin of these systems, which form almost exclusively over tropical seas. "Cyclone" 
refers to their winds moving in a circle, whirling round their central clear eye, with their winds blowing counter-clockwise 
in the Northern Hemisphere and clockwise in the Southern Hemisphere. The opposite direction of circulation is due to the 
Coriolis effect. Tropical cyclones typically form over large bodies of relatively warm water. They derive their energy 
through the evaporation of water from the ocean surface, which ultimately condenses into clouds and rain when moist air 
rises and cools to saturation. This energy source differs from that of mid-latitude cyclonic storms, such as nor'easters and 
European windstorms, which are fuelled primarily by horizontal temperature contrasts. Tropical cyclones are typically 
between 100 and 2,000 km (62 and 1,243 mi) in diameter. Every year tropical cyclones impact various regions of the globe 
including the Gulf Coast of North America, Australia, India and Bangladesh.                      

 In 2020, the National Oceanic and Atmospheric Administration (NOAA) of the U.S. government predicted that, over the 
21st Century, the frequency of tropical storms and Atlantic hurricanes would decline by 25 percent while their maximum 
intensity would rise 5 percent. Prior to the new study there was a decade-long debate about a possible increase of tropical 
cyclones as an effect of climate change. However, the 2012 IPCC special report on extreme events SREX states that "there 
is low confidence in any observed long-term (i.e., 40 years or more) increases in tropical cyclone activity (i.e., intensity, 
frequency, duration), after accounting for past changes in observing capabilities." Increases in population densities increase 
the number of people affected and damage caused by an event of given severity. The World Meteorological Organization 
and the U.S. Environmental Protection Agency have in the past linked increasing extreme weather events to climate change, 
as have, writing that the increasing number of category 4 and 5 hurricanes is directly linked to increasing temperatures. 
Similarly, Kerry Emanuel in Nature writes that hurricane power dissipation is highly correlated with temperature, reflecting 
climate change. 

Hurricane modelling has produced similar results, finding that hurricanes, simulated under warmer, high CO2 conditions, 
are more intense than under present-day conditions. Thomas Knutson and Robert E. Tuleya of the NOAA stated in 2004 
that warming-induced by greenhouse gas may lead to the increasing occurrence of highly destructive category-5 storms. 
Vecchi and Soden find that wind shear, the increase of which acts to inhibit tropical cyclones, also changes in model-
projections of climate change. There are projected increases of wind shear in the tropical Atlantic and East Pacific associated 
with the deceleration of the Walker circulation, as well as decreases of wind shear in the western and central Pacific. The 
study does not make claims about the net effect on Atlantic and East Pacific hurricanes of the warming and moistening 
atmospheres, and the model-projected increases in Atlantic wind shear. 
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4. Floods and droughts: 

Climate change has led to an increase in the frequency and/or intensity of certain types of extreme weather. Storms such as 
hurricanes or tropical cyclones may experience greater rainfall, causing major flooding events or landslides by saturating 
soil. This is because warmer air is able to ‘hold’ more moisture due to the water molecules having increased kinetic energy, 
and precipitation occurs at a greater rate because more molecules have the critical speed needed to fall as rain drops. A shift 
in rainfall patterns can lead to greater amounts of precipitation in one area while another experiences much hotter, drier 
conditions, which can lead to drought. This is because an increase in temperatures also lead to an increase in evaporation at 
the surface of the earth, so more precipitation does not necessarily mean universally wetter conditions or a worldwide 
increase in drinking water. 

5. Cloud burst (Heavy Rainfall): 

  Without a doubt, today’s rainy weather is much different than the rainy weather of the early 1900s. Over the past century, 
rainstorms across the world have increased in frequency and severity. As Kenneth Kunkel noted in a Nature News Feature 
by Alexandra Witze, “It’s just basic physics”. The amount of water the atmosphere can hold (and eventually release) 
increases by 7% for every one degree Celsius (1.8 degrees Fahrenheit) increase in air temperature. Given that the world has 
on average already warmed by about 1.2 degrees Celsius, it’s not surprising that we’ve seen extreme rainfall events unfold 
with greater regularity across the US. Indeed, climate scientists have foreseen these increases in heavy rainfalls as the 
hydrologic cycle has intensified. In the last decade alone, roughly one out of every four rainfall extremes had a clear 
connection to climate change.  In line with recent summers, the summer of 2022 has already seen its fair share of extreme 
rains.  

Recent research now suggests that extreme rainfall events will continue to increase in frequency and intensity across the 
nation, including in the Northeast. Large thunderstorm complexes, which are predicted to become more frequent and intense 
with climate change, are likely to play a key role in producing excessive amounts of rainfall. These storm complexes will 
certainly increase the risk of flash flooding, especially in urban areas. Low-lying regions with poor drainage will also be 
susceptible to enhanced runoff from these sorts of intense storms. Preparing for a future with more extreme rainfall is an 
urgent task. Here in the Northeast, increasing our resilience to rainfall extremes will require cooperation between scientists, 
engineers, and planners to update rainfall statistics and modernize urban infrastructure. Such preparation is also needed to 
maintain the integrity of our agricultural and forested landscapes.             

Conclusion: 

  The changing climate is an existential problem for humanity, but it can bring about the necessary change. With social and 
political change, new technologies and management methods, and proper care, we can create an economy based on 
renewable resources and immaterialist patterns of behaviour that will support us all without destroying the planet. However, 
a sustainable society requires us to understand and plan for our impact on the planet, and to learn to manage that impact. 
That, in turn, requires systemic changes, the promotion of science, the development of sustainable technologies, and a 
willingness on the part of individuals to change their behaviour. Climate change requires immediate action on all levels. It 
is especially critical to mobilise those who have both the power and resources to effect change on a large scale. Much of the 
responsibility for the current state of affairs lies with the world’s more affluent citizens –high quality of life often goes hand 
in hand with the intensive use of natural resources. The route to sustainability, however, shouldn’t focus only on restrictions, 
but rather, it also opens the door to innovation and social, economic and political change, which will ultimately benefit 
everyone. 

There is no one, simple way to deal with climate change. It requires many adjustments – from civic pressure to enforce new 
policies, lifestyle changes that encourage less wasteful lifestyle and new technologies to replace obsolete pollution-



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.09.87 
www.ijmer.in 

            

 

ISSN:2277-7881; IMPACT FACTOR :8.017(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:9(5), September: 2022 

Online Copy of Article Publication Available (2022 Issues) 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 2nd September 2022   
 Publication Date:10th October 2022 

Publisher: Sucharitha Publication, India 
Digital Certificate of Publication: www.ijmer.in/pdf/e-CertificateofPublication-IJMER.pdf 

 

 
43 

 
 

producing systems and support for the renewal of resources instead of their depletion. We have already made much progress 
towards these measures with the introduction of, for instance: improved energy efficiency in our cars and buildings, the 
development of wind and solar energy, the conversion of organic waste into biofuels, forest protection measures, and the 
imposition of carbon taxes. Actions are required at different levels which are as follows: 

1. THE GLOBAL LEVEL: UNPRECEDENTED POLITICAL CHANGES 
For changes this extensive, governments across the globe must make a tremendous effort and adopt an unprecedented 
political action. But those cannot exist in a vacuum and they must be a part of a broader programme formed by 
international agreements. Discussions about climate change have been taking place on the international level since the 
1980s. As a result, emission reduction agreements have made it possible to frame and negotiate effective and systematic 
bureaucratic and legislative measures. They should not be on just paper but actions must be taken and plans should be 
made in consideration of all countries with different economies. 

2. THE NATIONAL LEVEL: ADAPTATION AND MITIGATION STRATEGIES 
Concrete measures to reduce the impacts of climate change and vulnerability to climate change (adaptation) and prevent 
further warming (mitigation) must be implemented at national and regional levels, including within the private sector, 
i.e. companies. The adaptation strategies such as Flood protection, Infrastructure and building design, Disaster 
management & continuity of operation, Planting of urban forests, Community support, Water and energy saving and 
mitigation strategies such as Sustainable transport, Energy self-sufficiency, Use of renewable resources and clean 
energy etc. 
 

3. THE INDIVIDUAL LEVEL: LIVING WITH A SMALLER CARBON FOOTPRINT 
Individuals can hardly be blamed for climate change. However, the world economy− and thus the production of 
emissions− is driven by consumption. The world’s richest 10 percent, or around 700 million people, are responsible for 
48 percent of emissions per person. Climate measures need to tackle the behaviours and attitudes of this group as a 
priority. Climatic measures should affect those who pollute the most. Still, they will affect all of society. We have to 
embrace a lifestyle whose quality is less dependent on the consumption of industrial products and services. Reduction 
of consumption and orientation towards good interpersonal relationships, time well spent and altruistic values instead 
of materialism will lead to a more sustainable and responsible society, which will create a better environment for living. 

    Recycling is often talked about as a key factor in helping to fight climate change, but it is only useful when materials are 
really recyclable. Great examples are glass, paper, and aluminium, while some plastics, namely those labelled with the 
numbers three through seven, are difficult to recycle. However, recycling the plastic packaging of a pair of new jeans you 
purchased at an unreasonably low price, does not absolve you of responsibility for your consumer behaviour. When thinking 
about waste, use the rule “reject, reuse, and only recycle if there is no other choice. 
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