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Abstract— Degradation currently affects 25 % of the land on Earth and 40 % of the
agricultural land on Earth. Environmental effects of soil degradation are widespread,
including increased soil losses, deterioration of water quality, decline of biodiversity and
degradation of ecological resources and associated values, especially where actual land use is
disrespectful (natural use in circumstances where land is in conflict with the environment.
Changes in temperature, wind velocity, and precipitation patterns can affect the production of
plant biomass, land use, land cover, soil moisture, infiltration rate, runoff and crop
management, and eventually land degradation. In recent decades, powerful partnerships have
been seen between global climate change and land loss processes. In order to reliably define
or forecast the effect of climate change on the loss of land, models of climate change and land
use models should be combined with hydrology. Until the first seventies land degradation and
geological process weren't thought of a serious issue in most Mediterranean regions.
Traditional agricultural systems were believed to be able to keep those processes under
control. So low priority was appointed to research programmes and comes on eroding and
conservation, preference being given to the impact of farm machinery on soil structure and
compaction beside the role of organic matter within the soil. To regulate the destruction of
soil, it is therefore important to have limited and global strategies and regulations. Land use
and land cover changes influence carbon fluxes and GHGs emissions that directly alter
atmospherical composition and radioactive forcing properties. Land degradation aggravates
greenhouse gas-induced global climate change through the discharge of CO; from cleared and
dead vegetation and thru the reduction of the carbon sequestration potential of degraded land.
The present analysis furnishes effects of climate amendment on land degradation.

Keywords : Soil Erosion, Land Degradation, Soil Erosion, climate change

important factors contributory to land

INTRODUCTION

Land, in addition to biodiversity, represents
an important basis for social occupations
and security as well as the provision of food,
fresh and numerous other system services.
Human use directly affects quite 70% (likely
69-76%) of the world, ice free land surface.
Land additionally plays a vital role within
the climate system. Anthropogenic climate

change is recognized united of the most

degradation. Land degradation means that
reduction within the impending of the land
to supply advantages from a specific land
use below a such as kind of land
management and is taken into account to be
one in all the most important issues of the
globe in recent times (Barrow 1992). Land
degradation encompasses amendment in

chemical, physical and natural assets of the
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soil. Such an amendment in soil properties
alter and minimize the soil ability to sustain
a peculiar quality and amount of plant
growth (Douglas 1994). Soils are essential
to food security and alter in climate has
vulnerable the food security by affecting the
soil property (Brevik 2013). Understandings
of the results are needed to understand
however climate and soils move and to
grasp amendments in soil due to conversion

in climate.

Effect of degradation

Several land degradation affected a
big portion of the cultivatable lands,
decreasing the wealth and economic
development of countries. Land degradation
revokes out advanced by improved crop
yields and reduced increase. Since the land
reserve base develops not as much of
fruitful, food security 1is included and
competition for declining resources may
increase. Therefore once land is nutrient
depleted by inappropriate land management
activities leading to loss of soil stability
resulting in  irreversible change, a
descending eco-social helix is created. Land
affects  soil

degradation not  solely

productivity however even a lot of

substantial impacts on receiving water
resources have. Since soil together with

nutrients and contaminants related to soil,
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are delivered in large quantities to
environments. Land degradation thus has
probably impacts on lakes and reservoirs
that are designed to alleviate flooding offer
irrigation and generate Hydro-Power.

Land degradation includes soil

erosion, salinization, soil activity or
akalinisation and desertification. The speed
of degradation has amplified dramatically
with growth in human populations and
technology. Severe land harm accompanies
large-scale of agriculture. The continuing
loss of cultivatable land can jeopardize our
ability to feed the globe population. Land
degradation could be a worldwide drawback
which has each of the developed and
developing countries.
What are the threats to land integrity?
During the twenty and twenty first
years, land degradation has enhanced due to
cumulative and mutual pressures of farming
and livestock growth (over-cultivation,
conversion),

overgrazing, and forest

urbanisation, deforestation, and thrilling
weather events such as famines and coastal
flows that change land.
What does land degradation mean for the
planet?

The social and environmental
processes emphasise the productive lands

and pastures of the planet, which are
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important for the stock of food, water and
air quality. Land destruction and geological
processes by complex mechanisms can have
an impact on human health. In some
locations, as land is depleted and deserts
grow, food production is limited, water
provisions dry up and people are forced to
migrate to other hospitable areas.

Another major driver of the
dynamic climate has been the discharge of
carbon earlier deposited on in the soil, with
land degradation between 2000 and 2009
answerable for annual global emissions of
up to 4.4 billion tonnes of carbon dioxide
gas. Given the importance of soil’s carbon
absorption and storage functions, the turning
away, reduction and reversal of land
degradation might give over a 3rd of the
foremost efficient gas mitigation activities
required by 2030 to stay warmer below the
2°C threshold targeted within the Paris
Agreement on global climate change,
increase food and water security, and
contribute to the turning away of conflict
and migration.

Ecosystems are subject to many
pressures (e.g. land-use change, resource
demands, population changes) according to
the Intergovernmental Panel on Climate

Change (IPCC), set up by the WMO and

UNERP; their scale and pattern of distribution
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are evolving, and ecosystems are becoming
more fragmented. An additional pressure
that may alter or threaten ecosystems and
the many possessions and amenities they
provide is climate change. Soil properties
and processes - including organic matter
decomposition, leaching, and soil water
regimes - will be influenced by temperature
increase. The antagonistic properties of an
increase in air temperature on crop yields
are likely to be exacerbated by soil erosion
and degradation. In some areas, climate
change will increase erosion, through heavy
rainfall and through increased wind speed.
COs-induced climate change and land
degradation remain inextricably linked due
to the reaction between land degradation and
precipitation. Climate conversion might
intensify land degradation by altering spatial
and temporal trends in temperature, rainfall,
solar radiation, and winds. Several climate
models indicate that potential global
warming in North America and Asia can
reduce soil moisture over large areas of
semi-arid grassland. The destruction of
semi-arid lands that will be triggered by
rapidly expanding human populations over
the next decade is likely to intensify this

climate change. Owing to the predicted

climate change, there is estimated to be a 17
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percent rise in the global area of desert land,
with atmospheric CO, content doubling.
Key facts and figures
1. Degradation of land by human
activities threatens the security of at

minimum 3.2 billion people.

2. Degradation of land by human
activities is moving the planet towards

a sixth extinction of mass organisms.

3. Yet one fifth of the surface of the
Earth's land remains free from major
human impacts. It is projected that this
will drib to a smaller amount of 10%

by 2050.

4. Land degradation could be a foremost
supplier to global climate change, and
global climate change is anticipated as

a number one driver of diversity loss.

5. By 2050, land degradation and global

climate change can lessen crop
revenues by an average of 10%
globally, and up to 50% in bound

regions.

6. Land degradation usually will increase
the amount of individuals exposed to
hazardous air, water and land

pollution, significantly in developing

countries.
7. The advantages of land restoration are

ten times beyond the prices (estimated

across 9 completely different biomes).
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Distinction between land
degradation/improvement and also the
properties of climate deviation is a crucial
and contentious issue (Murthy and Bagchi
2018). There’s no straightforward way to
effects. The

disentangle these two

interaction of various determinants of
primary production isn't well understood. A
key barrier to the current could be a lack of
understanding of the inherent repose annual
variability of vegetation (Ruppert et al.
2012; Bai et al. 2008a). One chance is to
match potential land productivity modelled
by  vegetation models and actual
productivity measured by remote sensing
(van der Esch et al. 2017), however the
distinction in  abstraction resolution,
generally 0.5 degrees for vegetation models
compared to 0.25-0.5 kilometer for remote
sensing information, is hampering the
approach. The Moderate Resolution Imaging
Spectroradiometer ~ (MODIS)  provides
higher abstraction resolution (up to 0.25
km), provides EVI information, which is
calculated with the same approach as NDV],
and has shown a strong approach to
estimating abstraction patterns of primary
global annual productivity (Testa et al.
2018).

Despite the real statistic that land

degradation may be a serious issue, there are

Vol 09 Issuel2, Dec 2020

ISSN 2456 - 5083

Page 486



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

no accurate global maps of the degree and
severity of land degradation (Prince et al.
2018; (Turner et al. 2016). Each abstract is
the explanations-that is but land degradation
is defined, victimisation what basis (Herrick
et al. 2019) or over what period-and
method-that is, but it is calculated. Though
accord that land

there's a powerful

degradation could be a reduction in
productivity of the land or soil, there are
divergent views concerning the spatial and
temporal scales at that land degradation
ensues (Warren 2002), and the way this may
be quantified and mapped. Continuing from
the definition during this report, there are
divergent views regarding ecological
integrity and also the price to humans.
Projections of land  degradation
in a changing climate

Land degradation are going to be
inundated by climate change in each direct
and indirect ways that, and land degradation
can, to some extent, conjointly judgement
into the climate system. Direct effects are
those in which, in time and space,
atmosphere and land move directly. There
are examples of direct impacts when rising
rainfall intensity exacerbates soil erosion, or
if prolonged droughts decrease soil
vegetation cover, creating a high risk of

erosion and loss of nutrients. Indirect
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consequences are those where time and/or
space are separated by the influences of
climate variation and land loss. The decline
in agricultural output due to climate change
intensification

that drives agricultural

elsewhere, which can cause land
degradation, is an example of such impacts.
Land destruction, if too widespread, would
also response into the climate system by
strengthening existing climate change.
While climate change exasperates many
land degradation processes, it is difficult to
forecast future land degradation as a result
of land management activities to check the
condition of the land to an awfully massive
degree. Eventualities of climate change
together with land degradation models will
give helpful data on what kind and extent of
land management are going to be necessary
to avoid, minimize and reverse land
degradation.
Impact of Climate Change on Organic
Matter Levels

Organic matter is one in every of the
numerous constituent of soils. It frame soil
structure and stability, water and chemical
element holding capability and nutrient
storage, therefore it furnishes a habitat for
various soil micro flora and fauna. Organic
matter is sensitive to changes within the

climate and their decomposition rate will
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increase  with amplified temperature.

Cumulative  of agriculture and its
intensification has remittent the amount of
soil organic matter. Most of this organic
matter has been lost in the atmosphere as
carbon dioxide, and this indicates that a
large amount of greenhouse gases are
emitted by some intensively cropped land
(Tate 1992). The increase in plant growth
due to increased amounts of carbon dioxide
shows the high utilisation of soil organic
matter. Therefore the organic matter content
of the soil is strongly influenced by the
environmental situation.
Direct impacts on land degradation

In determining the risks of potential
land loss caused by climate change, there
are two major degrees of uncertainty.
Wherever uncertainties are relatively low,
the primary level includes shifts in the
such as  erosive

degrading  agent,

precipitation strength, heat stress from
severe temperature rises (Hiive et al. 2011),
drought water stress, and high wind speed
on the surface. The second level of
uncertainties, and wherever the uncertainties
are a lot of larger, relates to the higher than
— and below-ground ecological changes as a
results of changes in climate, like rain,
temperature, and increasing level of carbon

dioxide. Vegetation cover is crucial to
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safeguard against erosion (Garcia-Ruiz et al.

2015). Changes in rain patterns, like

distribution in time and area, and
intensification of rain events can increase
the danger of land degradation, each in
terms of chance and consequences. Climate-
induced vegetation changes can increase the
danger of land degradation in some areas
(where vegetation cover can decline).
Landslides are a style of land degradation,
persuaded by risky rain events. There is a
solid theoretical explanation for increasing
landslide activity due to rain intensification,
but there is no observational evidence so far
that global climate change has led to
landslides (Gariano and Guzzetti 2016).
There may also be several necessary
potential causes for human disruption than
global climate change (Froude and Petley
2018).
Indirect impacts on land degradation
Indirect effects of climate change
toward land degradation are tough to
quantify attributable to the numerous
conflating factors. The reasons of land use
change are composite, mixing physical,
biological and socio-economic drivers
(Lambin et al. 2001; Lambin and Meyfroidt
2011). The deterioration of agricultural land,
which can lead to a adverse phase of natural

land being regenerated into agricultural land
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to maintain production levels, is one such
driver of land-use transition. Intensive
agricultural land management would result
in a damage of soil efficiency, having a
negative effect on the various soil ecosystem
services given, as well as preserving water
quality and soil carbon sequestration (Smith
et al. 2016a). In tropical regions, the
deterioration of soil quality due to crops is
of particular concern wherever it leads to the
loss of the prolific capability of the soil, the
change of regional food security and the
alteration of non-agricultural land, like
forestry, to agriculture (Van der Laan et al.
2017). If global temperatures rise above 3 °
C (Porter et al. 2014), it will have negative
yield effects on all crops, which, coupled
with a doubling of demands by 2050
(Tilman et al. 2011) and the opposition for
land from the growth of negative emission
technologies (IPCC 2018a), will place
sturdy gravity on agricultural land and food

security.

Impacts of  climate-related land
degradation on poverty and livelihoods
It is exceedingly difficult to unravel

the consequences of climate-related land
degradation on lucrative conditions and
livelihoods. This intricacy is due to the
interaction of numerous social, political,
cultural and economic variables, such as
markets, technology,

inequality, growth
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(Barbier and Hochard 2018), all of which
shift and outline the ways in which social-
ecological structures react (Morton 2007).
Climate is even so often noted as a risk
multiplier factor for each land degradation
and economic condition and is one in all
several stressors people endure, answer and
adapt to in their daily lives (Reid and Vogel
2006). Climate change is taken into account
to exacerbate land degradation and possibly
accelerate it due to heat stress, drought,
changes to evapotranspiration rates and
biodiversity, in addition as a result of
changes to environmental conditions that
enable new pests and diseases to thrive
(Reed and Stringer 2016). In general terms,
the climate (and climate change) will
human and

increase ecological

communities’ sensitivity to land
degradation. Land degradation then leaves
livelihoods more sensitive to the impacts of
climate change and extreme environmental
condition events. If human and ecological
communities exposed to climate change and
land degradation area unit sensitive and can't
adapt, they'll be thought of at risk of it; if
they're sensitive and may adapt, they'll be
thought of resilient (Reed and Stringer
2016). The impacts of land degradation can
vary below a dynamical climate, each
spatially and temporally,

leading some
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communities and ecosystems to be
additional vulnerable or additional resilient
than others below completely different

eventualities. Even inside communities,
teams like women and youth are often more
vulnerable than others.

Actions on the ground to address
land degradation

Concrete actions on the bottom to
handle land degradation are primarily
targeted on soil and conservation. within the
context of adaptation to climate change,
relevant  for

actions addressing land

degradation are generally framed as
ecosystem-based adaptation (Scarano 2017)
or Nature-Based Solutions (Nesshover et al.
2017), and in an agricultural context,
agroecology provides a very important
frame. The site-specific biophysical and

social conditions, together with local and

indigenous information, are vital for
prosperous implementation of concrete
actions. Responses to land degradation

usually take the shape of agronomical

measures  (methods  associated — with
managing the vegetation cover), soil
management (methods associated with

tillage, nutrient supply), and mechanical

strategies (methods leading to sturdy

changes to the landscape) (Morgan 2005a).
combined to

Measures may also be

strengthen edges to land quality, in addition
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as up carbon sequestration that supports
climate change mitigation. Some measures
supply adaptation choices and different co-
benefits, like agroforestry, involving
planting fruit trees that may support food
security within the face of climate change
impacts (Reed and Stringer 2016), or
application of compost or biochar that
enhances soil water-holding capability, thus
will increase resilience to drought.

Carbon sequestration to mitigate climate
change and combat land degradation
The soil organic carbon (SOC) pool

to 1m depth ranges from 30 tons ha™' within
the arid climates to 800 tons ha™ in organic
soils in cold regions. Conversion of natural
to agricultural ecosystems causes depletion
of the SOC pool by the maximum amount as
sixty per cent in soils of temperate regions
and seventy five per cent or a lot of within
the cultivated soils of the tropics. The
depletion is exacerbated once the output of
carbon (C) exceeds the input and once soil
degradation is severe. Carbon sequestration
implies transferring atmospheric carbon
dioxide into long pools and storing it firmly
therefore it's not directly re-emitted. Thus,
soil C sequestration suggests that increasing
SOC and soil inorganic carbon stocks
through considered land use and suggested
management practices. A number of these
practices mulch

embody farming,
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conservation tillage, agroforestry and
various cropping systems, cover crops and
integrated nutrient management, together
with the utilization of manure, compost,
biosolids, improved grazing, and forest
management. The potential carbon sink
capability of managed ecosystems just about
equals the additive historic C loss calculable
at 55 to 78 gigatons (Gt). Antagonistic
fossil-fuel emissions by achievable SOC
potential provide multiple biophysical and
social group advantages. A rise of one ton of
soil carbon of degraded cropland soils could
increase crop yield by twenty to forty
kilogram ha' for wheat, ten to twenty
kilogram ha! for maize, and 0.5 to one
kilogram ha™ for cowpeas, and will enhance

world food security.

The correlation between land
degradation and climate change are as
follows

1. Land degradation is each a cause and
consequence of climate change. Once land
is degraded, it becomes less productive;
limiting what will be grown and reducing
the soil’s ability to soak up carbon. This
exacerbates global climate change, whereas
climate change successively intensifies land
degradation.

2. Rapid agricultural enlargement has led to

the destruction of forests, wetlands and
grasslands and alternative ecosystems so
boosting warming. Soil erosion from

agricultural fields, the report estimates, is

wWwWw.ijiemr.org

ten to a hundred times more than the soil
formation rate.

3. Land is a sink for carbon, as a result of
healthy ecosystems and soils will absorb
carbon from the atmosphere. Between 2007-
2016, these sinks removed 28% of total
human carbon dioxide emissions from the
air - a crucial barrier to even a lot of severe
global climate change. However, degraded
land doesn't have the capability to soak up
carbon; it will truly unharness carbon. And
it’s potential that climate change and human
activities might injury land to the purpose
wherever it becomes a web supply of carbon
emissions.

4. Agriculture, forestry and other types of
land use account for 23% of human
greenhouse gas emissions. At constant time
natural land processes absorb carbon
dioxide corresponding to virtually a 3rd of
carbon dioxide emissions from fossil fuels
and business.

5. Land should stay productive to take care
of food security because the population will
increase likewise because the negative
impacts of climate change on vegetation
increase. Food security are going to be
progressively tormented by future climate

change through yield declines — particularly

within the tropics — augmented costs,
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reduced nutrient quality, and provide chain
disruptions.

6. Impact on local/regional climate: Land
degradation considerably have an effect on
climate because of land surface changes that
rainfall. Dust

impact temperature and

storms: augmented frequency and severity

of dirt storms 1is one among the
manifestations of land  degradation;
significantly in drylands.

a) The multiple benefits of sustainable

land management in the drylands

= The soils of the earth contain a lot of
carbon than the biomass and atmosphere
of the planet combined.

= Like the annual anthropogenic carbon
dioxide emissions from fossil fuel
combustion, a rise of only 1 percent of
the carbon stocks within the elevated
metre of soils will be greater.

= Many sustainable land management

technologies are currently best-known

their

and appreciated for numerous

environmental, social and economic
profits.

= Sustainable land management, backed by
current  commitments  under  the

Sustainable Development Goals and the

UN Convention to Tackle

Desertification, will be incorporated into

wWwWw.ijiemr.org

national development and conservation
planning (UNCCD).
= Urgent progressions are required to
observe soil organic carbon and increase
awareness of, and capability to pursue,
the numerous opportunities of sustainable

land management.

Way Forward

There is overwhelming proof that
points the implications of climate change in
land degradation. Understanding of the
consequence and their effects are
desperately needed to understand however
climate and soils act and to know
amendments in soil because of change in
climate. Further, contribution of research
during this field is required to develop
ability to cope and adapt to climate change,
ability to assess however and wherever
weather and climate patterns are probable to
vary and also the ability to predict the
continual  fluctuations in risk and
vulnerability.Sustainable Land Management
is crucial to minimizing land degradation,
areas and

rehabilitating degraded

guaranteeing the best use of natural
resources for the good thing about present
and future generations. It’s necessary to
secure land rights and access to natural

resources for the poor. Further, various
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livelihood opportunities ought to be

provided to rural poor in vulnerable areas.
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