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Abstract: Long-term climate change affects tropical and pollan weather. This worldwide danger affects
several industries. This review analysis conceptually examines how climate unpredictability is threatening
global sector sustainability. Agriculture is subject to permanent weather changes. It is changing global
purchasing patterns, particularly in agricultural economies and productivity. Climate change alters
ecosystem architecture and increases biodiversity loss by altering optimal temperature ranges. Climate
change raises food, water, and vector-borne illness risks. Climate change accelerates antimicrobial
resistance owing to pathogenic infections. Climate change impacts forests and tourism. This study explores
worldwide socio-economic and environmental climate change mitigation and adaptation measures and
their economic effects. The study found that knotted resources and legislation designed to promote
progressive climate policy need government engagement for long-term growth. Global collaboration is
needed to mitigate climate change's severe repercussions and save the planet.
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I. INTRODUCTION
The previous 65 years have seen major climate change, with further adjustments projected in the 21st century and
global warming. Climate change's consequences on ecological, environmental, sociopolitical, and economical sectors
make it a major international issue. Many planets are warming due to climate change. Industrialisation has worsened
the climatic catastrophe. An immediate reaction and right intervention may prevent lasting injury. The increased
acknowledgement and inclusion of climatic uncertainties at the regional and federal levels of policymaking reveals that
it is not feasible to evaluate the correct consequences of climate change on sectors by sector.
Changes in temperature, precipitation, air pressure, and humidity over time constitute climate change. Extreme weather,
ice sheet retreat, and rising sea levels are well-known worldwide and domestic effects of climate change. Before the
industrial revolution, greenhouse gases including CO2, CH4, N20, and water vapour were assumed to derive entirely
from natural sources such forest fires, volcanoes, and seismic activity. A historic agreement was reached at the
UNFCCC Conference of the Parties in December 2015 to combat climate change and accelerate and enhance actions
and expenditures for a sustainable low-carbon future. The Paris Agreement surpasses the Kyoto Protocol by unifying all
governments to combat climate change and offering greater cash to poor nations. This is a turning point in the global
climate change campaign. The Paris Agreement intends to improve global climate change response by limiting
temperature increase to 1.5°C above pre-industrial levels.
The accord also intends to increase nations' climate change preparation and reorient financial aid to reduce GHG
emissions and climate-resilient policies. To achieve their national goals, vulnerable developing countries need
appropriate financing, a new technological framework, and improved capacity development. The agreement also
clarifies help and action. Each Party shall adopt "nationally determined contributions" and enhance them in future
decades, under Article 4 of the Paris Agreement. All Parties must report emissions and implementation efforts
regularly. The Parties shall examine the world's situation in terms of the agreement's overgllaim every five years to
guide their actions. Earth Day 2016, April 22, 2016, saw the Paris Agreement available 5%1’3‘1 ”c t the UN in New
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York. After being accepted by 55 nations accounting for 55% of global emissions, it took effect on November 4, 2016,
30 days after the doubling threshold was fulfilled. Early 2017 had 125 Parties when more states joined the treaty. A
work programme was initiated to identify systems, procedures, and proposals to implement the Paris Agreement. Since
2016, Parties have collaborated in several institutions and subordinate entities. The first Paris Agreement summit, the
Conference of the Parties, passed its first two resolutions at COP22 in Marrakesh in November 2016. The project
finishes in 2018. According to the Paris Agreement, the following mitigation and adaptation measures can reduce
emissions: first, a long-term goal of keeping the average global temperature rise below 2 °C above pre-industrial levels;
second, limiting the rise to 1.5 °C, which would reduce climate change risks and consequences; and third, allowing
global emissions to reach their maximum as soon as possible. However, certain adaptation strategies are strengthening
societies' climate change resilience and increasing international funding for impoverished countries. However, human
activity is now blamed for global warming. Anthropogenic activities include excessive agricultural operations,
including fuel-based automation, burning agricultural leftovers, fossil fuels, deforestation, and national and local
transportation sectors. Human-caused climate disasters threaten infrastructure, public health, and global productivity.
Emerging countries produce most energy from fossil fuels. GHGs have increased, leading to global warming. Life is
regular in today's great digital, globalised world, where climate change decides. The present COVID-19 pandemic
shows how events in one nation may affect others. Diseases like COVID19 have affected the world economy and
environment. To illustrate the social and scientific impacts of climate change, this research evaluates the literature on
several sectoral pieces of evidence from throughout the globe. This review analyses climate change and its severely
affected sectors, which threaten global agriculture, biodiversity, public health, the economy, forestry, and tourism. It
also proposes preventative actions and mitigation strategies that can be implemented. Climate change's effects on
civilisation and unpredictable weather are studied. This review examines the economic, social, and environmental
aspects of several sustainable global mitigation and adaptation options.

II. METHODOLOGY

A trustworthy systematic literature review underpins this study (Benita, 2021). After choosing a subject, Scopus, Web
of Science, and Google Scholar were used to find and download relevant literature. The following search phrases were
used to discover relevant documents: "climate change," "adaptation,” "mitigation," "agriculture," '"health,"
"biodiversity," "forestry," "tourism," etc. Keyword searches initially yielded a lot of published content. Since 2020, it's
been hard to read all the discovered articles, limiting the literary show. To complete the investigation, 130 papers were
obtained from another database. After reviewing titles, abstracts, and whole pieces, it removed 61 irrelevant articles
duplicated from an earlier search. Articles on "Global Climate Change Impacts, adaptation, and sustainable mitigation
measures." were chosen to meet the study's goals. After the procedure, we had 69 articles for this enquiry. A
comprehensive review of all 69 publications analyses the research themes, techniques, settings, and theoretical
frameworks. This study also explores related subjects, offering new research options. The report analysed climate
change research and affected businesses, as well as future directions and research issues.

II1. RESULTS AND DISCUSSION

The social and economic effects of climate change and natural disasters
Some years may have few natural and environmental catastrophe fatalities until a major occurrence kills many. Figure 1
shows disaster frequency. Natural catastrophes have killed 60,000 people annually within the last decade. Figure 2
shows decade-by-decade natural disaster deaths. There may be 10,000 deaths, or 0.01% of total fatalities. Shock events
like the 1983—1985 Ethiopian famine and drought, 2004 Indian Ocean earthquake and tsunami, 2008 Cyclone Nargis in
Myanmar, the 2010 Port-au-Prince earthquake in Haiti, and the COVID-19 pandemic are catastrophic. Over 0.4% of
fatalities were caused by natural calamities. Earthquakes and tsunamis are unavoidable, yet their tragic human losses
may be prevented. Improvements in early warning systems, infrastructure, emergency planning, and response software
have halved natural disaster deaths over the last century. In the next decades, low-income communities must upgrade
housing, medical facilities, and emergency services to decrease natural catastrophe mortality. However, death estimates
Rygration may impact
1 catastrophes.
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Figure 1. Total recorded disasters, broken down by category.
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Figure 2. The number of people killed by natural disasters around the world.
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Figure 3. The total number of in-country refugees caused by natural disasters.

Interior continents may be affected by rising temperatures. Changes in weather patterns caused by water shortages,
glacier melting, and mercury increase endanger many plant species. However, the coastal environment is near collapse.
Rising temperatures, insect outbreaks, health difficulties, and seasonal and behavioural variations are likely to persist.
Poor infrastructure and adaptability are the major worldwide issues. Besides the above difficulties, the public is
concerned about climate change due to a lack of environmental knowledge and understanding, outdated consumer
behaviour, a lack of inducements, legislation, and administrative commitment. A 2—3% mercury rise and major rainfall
disruption might have serious consequences by 2050. Natural and environmental calamities reduced agriculture
productivity, system rehabilitation, and technology rebuilding worldwide. In the previous three to four years, smog-
related road accidents have increased. Figure 4 shows the GDP loss from all disasters. Natural catastrophes cost 0.2%
of global GDP in 2020.
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Figure 4. Total economic losses caused by disasters.

Copyright to IJARSCT DOI: 10.48175/568
www.ijarsct.co.in

893




(/ IJARSCT ISSN (Online) 2581-9429

- © International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 6.252 Volume 2, Issue 1, August 2022

Climate change and agriculture

Agriculture emits 20% of all GHGs, making it a major contributor to and victim of climate change. Extreme
precipitation events including floods, droughts, and forest fires affect agribusiness production and other agro-
environmental and climatic factors. The severe dependence on restricted resources renders agriculture worldwide
susceptible to devastation, fueling the fire. Climate change is threatening food and water supply, therefore agricultural
decline hurts farmers' quality of life and contributes to poverty. Agriculture is vital to national economies and family
finances, particularly in developing countries. GHG concentrations in the air have reached historic levels during the
previous few millennia, according to the IPCC. CH4, CO2, and N20 are GHGs. Climate change is caused by natural
and human factors. Global temperatures might rise 1.1 to 3.7 degrees Celsius by the end of the 21st century. Raised
temperatures will harm agricultural growth, rendering global food output vulnerable to climate shifts (Ratnayake et al.,
2023). Figure 5 shows how climate change affects farming.
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Figure S. The linkage between climate change and agriculture.
Temperature, precipitation, solar radiation, and CO2 emissions will impact agricultural output in approaching decades.
Development, prosperity, weather-induced changes, pests, disease-invasive plants, water availability, the high cost of
global agricultural goods, and fertiliser usage are controlled by many laws. From 1962 to 2002, warming temperatures
lowered wheat crop production, according to Lobell and Field. Gourdji et al. extraordinary temperature occurrences in
South America, South Asia, and Central Asia from 1980 to 2011 were supported by comparable wheat production
trends. Rising temperatures diminish wheat and biomass output.
Climate change effects on biodiversity
Climate change, a significant driver of species loss, is destroying biodiversity. Global species dynamics are
significantly connected with several climate events. Due to quick and severe climate change, marine, freshwater, and
terrestrial animals' survival zones are moving. Changes in average climatic regimes influence species abundance and
distribution, migratory patterns, activity schedules, and microhabitat use. Tolerance of environmental stresses,
biological interactions, and dispersion restrictions often determines species range. Thus, local species must accept,
adapt, or move or die. Thus, animals that can handle change and don't require stability do best. Lack of habitat
connection and microclimate access increases susceptibility to climate change and extreme heatwaves. Carbon
sequestration rates fluctuate due to climate-driven mangrove expansion.
Since kelp-forest habitats have disappeared and seaweed turfs have taken over, tropical fish migration has increased
herbivory. Additionally, the elevated conditions exceed the physiological threshold of kelpmecosystems. Keystone
this vital. Climate
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change-induced species redistribution may diminish carbon storage and nett ecosystem productivity. Disruptions
include marine and terrestrial production, marine community assembly, and toxic cyanobacteria bloom invasion.
Climate change is projected to cause extinction until the 21st century, according to extensive research. When mountain
animals go north, they find optimum conditions. However, topography and range loss may confine migratory species to
suboptimal habitats. One research indicated that climate change had wiped out or substantially diminished the
American pika in certain locations. In addition, decades of data records are needed to systematically investigate pre-
and post-climate change trends at the species and ecosystem levels to predict long-term climate change responses.
However, comprehensive data archives are rare, thus efforts are needed to identify these underlying traits. Climate
change also threatens biodiversity with increasing temperatures, droughts, and pest species. Higher temperatures have
been associated to plankton group changes. Thus, changes in aquatic producer populations like diatoms and calcareous
plants may affect biological carbon recycling. These fluctuations may have also explained Pleistocene CO2 differences
between interglacial and glacial eras. Figure 7 shows biodiversity loss reasons. Every biodiversity-reducing factor is
linked to climate change.

DRIVERS

OF BIODIVERSITY
LOSS

Overhunting

Habitat
Destruction

Figure 7. The drivers of biodiversity loss (Hernon, 2022).
Climate change and forestry
Forests regulate global temperatures and carbon and nitrogen cycles. Forest environmental changes affect local and
global climate, according to Barati et al.. Global warming affects cross-border forest

altering precipitation and temperature patterns. Climate change causes forest fires, drgf
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threatening the lives of populations who depend on forests. Droughts are one of several climate change impacts on
forests and their health. Climate change-induced stronger storms stress the world's forests, particularly since winter
rains make tree roots less stable. Changing precipitation patterns owing to increasing temperatures threaten temperate
forests, putting native tree species under unprecedented stress.

Forests support 1.6 billion people, 350 million of whom depend on them. The 60 million indigenous people who
survive primarily on trees and forest products are joined by 1.2 billion agroforestry-dependent populations. Over two-
thirds of Africa's population relies on forest resources for food, fuelwood, and grazing. Climate change is
disproportionately harming these communities. Forest communities are susceptible to climate change due to their
economic viability, cultural and spiritual linkages, and socio-ecological effects, however most forest residents have
never heard of "climate change". Agroforestry crops may be stunted and produce less by temperature and precipitation.
Due to abnormal temperature and rainfall patterns, forest-dependent small-scale farmers in the Philippines face delayed
fruiting and greater insect and pest damage. Forest communities already confront several challenges, including climate
change. Climate change has been shown to harm human health, but multiple studies have shown that it also hurts forest-
dependent populations economically. Recent years have witnessed a rise in malaria and other skin ailments in the
Himalayas due to a surge in mosquitoes, wild boar, and new wasp species, particularly at higher elevations. Bangladesh
has similar mosquito-borne sickness issues. In other parts of Bangladesh, water-borne diseases such infectious
diarrhoea, cholera, pathogenic gastrointestinal issues, and dengue have increased.

A hotter temperature may assist migratory creatures with short reproductive periods since they may flee harsh
circumstances and adapt to new ones better than stationary species. It shows that insects adapt quickly to global
warming due to their movement. Previous outbreaks have made trees and forests susceptible. woods were prone to
insect pest treatments before severe climate change events like droughts and storms, but today's woods are just as
resilient, diligent, and green. Many tree defences and predation pressures kept insect herbivore populations in control.
Global forests can't afford to remain complacent about both problems since climate affects both. Figure 9 depicts how
global warming affects forests.

Climate change

Impacts on temperature Extreme events (hurricane,

Carbon emission
and precipitation flood, storm, drought)

Phenology

{Flowering and Species growth Invasive species \
fruiting time) Fire

Insect and pathogen
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Figure 9. Effects of climate change on forest ecosystems.

IV. CONCLUSIONS AND POLICY IMPLICATIONS
Climate change will disrupt mental health-supporting social, agricultural, economic, and physical systems. Along with
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and high rains damage forests globally. Humans profit from their eradication. Policymakers may find answers using
mitigation and adaptation methods to address global vulnerability. Since contemporary civilisation is used to steady
weather, responding to big fluctuations is crucial. This global mystery requires urgent local and international action
since rapid climate change will make survival and adaptation tougher. This crucial time takes hard work, study, and
dedication.

Correct measures are needed because climate change affects sensitive industries like agriculture. Frost-prone areas may
benefit from longer growing seasons for later-maturing seasonal varieties. If warming extends warmer months over
thresholds, wheat, barley, cereals, and many vegetable crops may benefit from a split season with a shorter summer
fallow. Tropical and subtropical regions with shorter harvest seasons owing to rainfall or later agricultural output may
have trouble extending planting time. Some crops have extensive genetics, while others have kiwi-style restrictions.
Recent research have studied how climate change would effect new crops. Better crop yield, quality, and heat, drought,
insect pest, and salt tolerance. Gene mapping and editing add characteristics. Genetically modified cultivars have been
slow to adopt, especially in early predictions, because to the difficulty of transferring characteristics throughout the
plant, consumer satisfaction, economic feasibility, and legal difficulties. Large volumes of unabsorbed fertiliser may
leak into the earth, runoff into the water, or produce nitrous oxide. Groundwater nitrogen levels may harm marine
habitats and induce chronic sickness. Technology and social/economic adaptation are required to alleviate climate
change's agricultural consequences.

The causal analysis implies biofuel production is driven by oil price volatility, not worldwide macroeconomic issues
with policy implications. Because biofuel production is only starting in certain countries and China and the US require
feedstock for industrial development, food and oil prices are linked. Oil-exporting countries may produce more food
with economic incentives. Financial aid, seeds, fertiliser, and farm equipment may help. The dropping global oil price
and export profits may prevent oil-producing countries from subsidising food imports in the longer run. Agricultural
exports from these countries may grow. By resolving misaligned exchange rates and disadvantageous trade
arrangements, food research and value addition may help governments generate income. Nation economies cannot rely
on oil exports due to price volatility. Oil-exporting countries may transition to non-food renewable energy sources
including solar, hydro, biofuel, wind, wave, and tidal power more than before. This wouldn't affect global food or oil.
Decarbonising the energy future will improve economic activity, job creation (outweighing fossil fuel industry
damage), and welfare with the right policy framework. The energy transition will need structural changes in many
countries, particularly those with poor local supply networks and high fossil fuel income. Governments incentivize
fossil fuel development via tax breaks, subsidies, direct infrastructure spending, regulatory loopholes, and more. Most
major oil and gas exporters have committed to boost output. Some nations reduce coal output, while others increase it.
Some governments are exploring and adopting laws to equitably transition out of fossil fuel production, but large
producers' goals have not altered. Closing the production gap requires government, business, and reliable fossil fuel
output statistics. Openness may improve if Paris Agreement climate pledges incorporate production goals.

A worldwide transition to renewable energy is needed to meet Paris Agreement targets. Policies influence renewable
energy technology spending. Though more evident in established renewable energy markets, a renewable portfolio
requirement is a beneficial measure. Traditional energy costs less than renewable. Government research and
development subsidies may lower renewable energy costs. These nations might boost technological exports and policy
knowledge by combining renewable energy groups. All measures seek to reduce manufacturing costs and boost
renewable energy. Poor countries may benefit from renewable energy technologies if they negotiate long-term dealer
agreements, provide government assistance and control, and establish long-term goals.
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