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Abstract – Glaciers establish a great part of the Earth that makes up the cryosphere, the piece of the Earth 
that remaining parts underneath the freezing purpose of water. Most glacial ice today is found in the polar 
locales, over the Arctic and Antarctic Circles. While glaciers are of moderately minor significance today, 
covering just about 10% of the surface, proof exists that the Earth's climate has experienced variances 
before, and that the measure of the Earth's surface secured by glaciers has been as much as 30% 
previously. Subsequently, most coastlines are normally powerful, and cycles of erosion are regularly a 
critical element of their ecological character. Wind, waves and currents are natural powers that 
effectively move the unconsolidated sand and soils in the coastal zone, bringing about quick changes in 
the position of the shoreline. Barring the effect of human movement, these processes are essentially 
natural evolutionary phenomena. Human exercises along the coast (land reclamation, port development, 
shrimp farming), inside stream catchments and watersheds (river damming and preoccupation) and 
seaward (dredging, sand mining) in mix with these natural powers frequently intensify coastal erosion in 
numerous spots and risk open doors for coasts to satisfy their financial and ecological roles in the long 
haul at a sensible societal cost. Coastal regions are dominatingly wealthy in assets, effectively open and 
encourage penetration of individuals and speculations. Quick urban improvement, increment in the 
quantity of contaminating modern units, the development of extravagance tourism and the extension of 
industrial shrimp aquaculture have impressive socioeconomic and environmental effects on the coast of 
India. The primary aim of this paper is to study about the effect of glacial, coastal and wind. 

Keywords: Effect, Glacial, Coastal, Wind, Process, Erosion, Climate, Glaciation, Ice 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

1. GLACIAL 

An ice sheet is a lasting (on a human time scale, 
since nothing on the Earth is extremely changeless) 
assemblage of ice, comprising to a great extent of 
recrystallized snow, that demonstrates proof of 
downslope or outward development because of the 
draw of gravity. 

1.1 Formation of Glacial Ice 

Three conditions are important to frame a glacier: 

• Cold nearby climate (polar scopes or high 
rise). 

• snow must be bottomless; more snow must 
fall than melts, and 

• snow must not be evacuated by avalanches 
or wind. 

Glaciers can just shape at scopes or rises over the 
snowline, which is the height above which snow can 
frame and stay present all year. The snowline, at 
present, lies a drift dimension in polar scopes and 

ascends to 6000 m in tropical zones. Glaciers 
structure in these zones if the snow progresses 
toward becoming compacted, driving out the air 
between the snowflakes. As compaction happens, 
the heaviness of the overlying snow makes the 
snow recrystallize and increment its grain-size, until 
it builds its thickness and turns into a strong block 
of ice. A glacier is really a transformative rock. 

1.2 Changes in Glacier Size 

A glacier can change its size by Accumulation, 
which happens by expansion of snowfall, 
compaction and recrystallization, and Ablation. The 
loss of mass coming about because of melting, as 
a rule at lower altitude, where temperatures may 
transcend freezing point in summer. Along these 
lines, contingent upon the harmony among 
accumulation and ablation amid a full season, the 
glacier can progress or withdraw. 

1.3 Glaciation 

Glaciation is the adjustment of the land surface by 
the activity of glaciers. Glaciations have happened 
so as of late in N. America and Europe, that 



 

 

Dr. Renu Hooda* 

w
w

w
.i
g

n
it

e
d

.i
n

 

463 

 

 The Study of Limited Effects of Glacial, Coastal, and Wind Processes 

enduring, mass squandering, and stream erosion 
have not had sufficient energy to change the scene. 
Accordingly, proof of glacial erosion and deposition 
are as yet present. Since glaciers move, they can get 
and transport rocks and along these lines dissolve. 
Since they transport material and can dissolve, they 
can likewise store material. Glaciated scenes are the 
consequence of both glacial erosion and glacial 
deposition. 

1.4 Limited effects of Glacial 

1.4.1 Glacier Erosion 

Glacier is a huge sheet of snow-covered ice that 
gradually gathers on a mountain. At the point when 
the ice beneath it begins to soften, the glacier may 
begin to move, subsequently, disintegrating the 
mountain. Glaciers structure in regions that are much 
of the time covered by snow. The amount of snow 
falling every year more often than not exceeds the 
sum that melts, bringing about massive accumulation 
of snow. 

At the point when snow gathers, the snow above 
applies a ton of weight on the snow beneath, which 
triggers it to recrystallize and change into strong ice. 
As the glacier moves over the scene, it gets nearly 
everything in their way including sand grains and big 
rocks. As these sand grains and big rocks get pulled 
over the bedrock, they go about as cutting tools 
carving out the bedrock as the glacier moves. This 
essentially clarifies how glacier causes erosion. 

► Glacial Erosion - Glaciers erode in 
several ways: - 

• Abrasion – Rock pieces conveyed by the 
glacier rub against rock causing scraped 
area, similar to sandpaper. 

• Plucking – Ice severs and expels bedrock 
sections. 

• Ice melts by pressure against the up-ice 
side of an obstacle. Entering breaks in 
bedrock, this water re-freezes to the ice. 
Glacial development culls away bedrock 
lumps. 

• Glacial striations - Long parallel scratches 
and scores that are created at the base of 
calm glaciers by rocks inserted in the ice 
scratching against the rock hidden the 
glacier. 

• Glacial polish - Rock that has a smooth 
surface delivered because of fined grained 
material implanted in the glacier acting like 
sandpaper on the hidden surface. 

 

1.4.2 Glacial Deposition and Deposits 

Since glaciers are strong, they can transport all sizes 
of sediment, from big house-sized rocks to fine-
grained clay sized material. The glacier can convey 
this material on its surface or implanted inside it. 
Therefore, sediment transportation in a glacier is 
especially not the same as that in a stream. In this 
way, sediments saved straightforwardly from melting 
of a glacial can run from all around inadequately 
arranged to better arranged, contingent upon how 
much water transport happens after the ice melts. All 
sediment saved because of glacial erosion is called 
Glacial Drift. 

1.4.3 Ice Loading and Glacial Rebound 

The heaviness of glacial ice sheets discourages 
the lithosphere into the mantle making the outside 
fade away. After the ice melts, the discouraged 
lithosphere rebounds. The bounce back process is 
as yet occurring today. 

► Sea Level Changes 

• During glacial periods much ocean water 
was tied up in glaciers so ocean level was 
lower. 

• During interglacial periods ocean level was 
higher because of melting of the ice. 

1.4.4 Ice Dams, Drainage Reversals, and 
Lakes 

At the point when glacial ice frames, it can block 
existing drainages causing the arrangement of new 
lakes and driving streams to discover new 
pathways that form into new drainage systems. 
When the ice melts, the new drainage organize 
become entrenched and the old drainage systems 
are frequently surrendered. 

 

Figure 1 Glacial 
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1.4.5 Effect on lands 

Glaciers transport material as they move, yet they 
additionally shape and cut away the land underneath 
them. A glacier's weight, joined with its progressive 
development, can definitely reshape the scene more 
than hundreds or even a large number of years. The 
ice dissolves the land surface and conveys the 
broken rocks and soil garbage a long way from their 
unique spots, bringing about some fascinating glacial 
landforms. 

Such an adjustment in drainage systems occurred 
because of the last ice age in North America. 
Preceding glaciation, streams in the northern U.S. 
furthermore, Canada depleted toward the upper east 
into what is presently Hudson Bay and just the 
southern piece of the U.S. depleted into the 
Mississippi River framework. Since the glacial ice 
withdrew toward the north, the Mississippi drainage 
framework turned into the significant drainage 
framework for a significant part of the U.S. 

Amid the Pleistocene Epoch, vast lakes framed both 
as aftereffect of ice dams and melting of glaciers. 
Precedents incorporate the Great Lakes of the 
northern U.S., and a now much decreased lake, 
Lake Agassiz the shaped from northern Minnesota, 
into the Canadian areas of Manitoba, Saskatchewan 
and Ontario. As ice melted, lakes were likewise 
framed in the western U.S. everywhere removes 
from the glacial source. For instance, in the Basin 
and Range Province, bowls were loaded up with vast 
lakes framed by inside drainage. One of these lakes. 
Lake Bonneville, covered quite a bit of western Utah, 
inevitably draining and evaporating leaving the 
remainder called the Great Salt Lake. 

2. COASTAL 

The Indian coasts comprise in about of 43% of their 
all-out length of sandy shorelines, in 11% of rocky 
with headlands, platforms and cliffs, and in 46% of 
mud pads and muddy wetlands (ICMAM 2009). 
Characteristic contrasts between the east and the 
west coasts of India regarding coastal geology, 
landforms and processes. When all is said in done, 
the eastern seaboard contains extended lengths of 
sandy shorelines upheld by coastal ridges (dynamic 
or balanced out) and hindered by expansive 
prograding deltas, though the west coast is more 
indented with rocky headlands, take shorelines and 
various estuaries. There are additionally two 
archipelagos – one in the Bay of Bengal and another 
in the Arabian Sea. 

2.1 Coastal Processes 

Present day coastal processes along the Indian 
coasts are affected by three meteorological seasons 
– 

• fair climate (February to May) 

• southwest monsoon (SWM, June to 
September) 

• northeast monsoon (NEM, October to 
January) 

Among the processes that shape the Indian coasts, 
impact the components in the nearby shore district 
and contribute impressively to modify the coastal 
environment; the monsoonal precipitation, winds, 
waves, tides, currents, and over the top occasions. 
Sediment data and sub-surface sedimentary 
structures in like manner accept a role in adornment 
the coastal tracts. 

2.2 Limited Effects of Coastal 

2.2.1 Coastal Erosion 

The Coastal Erosion is the process of wearing 
endlessly of the land by the ocean because of 
corrosion, abrasion, hydraulic action, attrition and 
corrosion/solution. India's has long peninsular 
district and because of formative exercises are 
regularly done without appropriately understanding 
the coastal elements, prompting long haul harm, 
especially to local networks. Discover the idea of 
Coastal erosion, discoveries of Ministry of Earth 
Sciences, and purposes behind coastal erosion 
and measure to manage coastal erosion for the 
preparation competitive examination. It came into 
the light when one of biodiversity rich uninhabited 
islands part of Lakshadweep has vanished 
because of coastal erosion and another four such 
islands in Lakshadweep Sea are shrinking quick. 

 

Figure 2 Effect of Coastal erosion 

► Reason for Coastal Erosion 

1. Wave Energy 

2. Climate Change 

3. Strong littoral drift 

4. Construction dams in catchment areas 



 

 

Dr. Renu Hooda* 

w
w

w
.i
g

n
it

e
d

.i
n

 

465 

 

 The Study of Limited Effects of Glacial, Coastal, and Wind Processes 

5. Sand and coral mining and dredging 

2.2.2 Coastal pollution 

The coastal zone of the nation with its wetlands, 
lagoons, mangroves, seagrass beds, coral reefs and 
shallow narrows, brooks and estuaries is wealthy in 
natural resources. In any case, the pollution in such 
coastal regions is making extreme danger its profile 
assorted variety. Coastal waters get a lot of nutrients 
and pollutants from various point and nonpoint 
sources through inlets and estuaries. Abundance 
supply of supplements in coastal waters may have 
adverse effects, prompting hypoxia and anoxia from 
eutrophication. A portion of the coastal pollutions 
influencing the coastal ecosystems systems of India 
are portrayed as pursues 

√ Sewage effluents 

√ Industrial effluents 

√ Pesticide pollution 

√ Oil pollution 

√ Heavy-metal pollution 

√ Plastic Pollution 

2.2.3 Rising of Sea Level 

Ocean level rise is required to bother coastal 
erosion, extraordinary marine flooding, or saltwater 
interruption in coastal aquifers. For each sort of 
effect, the dynamic reaction of coastal frameworks 
remains exceptionally questionable. This has 
inspired various investigations on the advancement 
of shorelines, just as on potential causes, among 
them, ocean level rise. Vulnerability of Indian coastal 
region to the outcomes of the assessed SLR 
because of greenhouse effect demonstrates the 
region most vulnerable to SLR is the low-lying 
territories of Lakshadweep Island and the east coast 
region. The east coast region is progressively 
vulnerable to the frequency of storms. 

2.2.4 Contemporary Shoreline Changes Over 
the Last Decades 

Our insight into shoreline changes in the course of 
recent decades come fundamentally from in situ 
perceptions or from the investigation of ancient aerial 
photographs. By gathering such perceptions around 
the world, a review attempted under the auspices of 
the International Geographic Union uncovered that a 
dominant part of shorelines is encountering an 
erosive emergency. 

 

Table 1: Potential effects of 1mt sea level rise on 
area and population of India 

 

2.2.5 Coastal tourism and Industrial 
development 

Tourism depends vigorously on the coastal zone, 
for shoreline locales for advancement, yet for living 
and as a leisure area for visitors. 

In spite of the fact that an essential source of pay, 
coastal tourism frequently raises various 
environmental concerns. The exercises of visitors 
can influence the marine environment legitimately, 
through boat and anchor damage to coral reefs, 
and in a indirectly by increasing demands for 
cleared land for development, collection of shells 
for souvenirs, seafood and mangrove posts and 
coral lime for development. The extraction of living 
corals, prepared in ovens to deliver lime, has 
additionally added to coastal habitat degradation. 

2.2.6 Flood, cyclones and other events 

Expanded flooding and salt-water interruption have 
direct effect on coastal farming, fisheries, 
aquaculture, freshwater resources, human 
settlements and tourism. The effect of climate 
change can likewise be identified with the loss of 
biodiversity in coastal areas. The vulnerability map 
book of India (BMTPC, 2006) indicates 8.5% of all 
out land in India is vulnerable to violent winds, 5% 
of land is vulnerable to floods and 1 million houses 
are vulnerable to other partnered harm every year. 

2.2.7 Coastal Effects of Tides 

The significance of tides to coastal geological 
processes is triple. To begin with, the occasional 
change in water level outcomes in various pieces 
of the foreshore being presented to wave vitality for 
the duration of the day. In regions with expansive 
tidal reaches, the water may rise and fall 10 
meters, and the shoreline may move horizontally a 
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few kilometers among high and low water. This 
wonder is critical organically in light of the fact that 
the nature of tidal flats relies upon their being on the 
other hand flooded and uncovered. The geological 
criticalness is that different pieces of the intertidal 
zone are presented to erosion and deposition. 

2.2.8 Other effects 

1. Environment effect 

2. Effect on human 

3. WIND PROCESS 

Wind is the development of air, as a rule with huge 
power. The development of air is for the most part 
from an area of high pressure to an area of low 
pressure. The power of wind is equipped for carrying 
eroded materials to various areas 

3.1 Wind 

During the evening, the earth's surface colds by 
emanating warmth to space. The most grounded 
cooling happens directly close to the surface while 
temperatures at around 3000 feet are really hotter 
than those at the surface. On a windy night, a portion 
of the hotter air overhead is blended down towards 
the surface. This happens in light of the fact that the 
winds are quicker up high than at the surface. 

To envision this, place one hand over the other 
around six inches separated. The base hand speaks 
to the air close to the surface and the top hand 
speaks to the hotter wind higher up. Move the base 
hand gradually and the advantage quicker (to show 
the quicker winds on high). The fast air above and 
slower air underneath makes the air upset or turn (as 
in the image beneath). This overturning movement is 
the means by which hotter air from above is 
transported descending on windy evenings. 

Wind activity moves mineral particles when they are 
in a dry state and unprotected by a vegetation cover. 
These conditions are found in deserts and semiarid 
regions of the world, just as on sandy shorelines. 

 

Figure 3 Wind effects 

Wind contains endured particles from the source to 
different areas. Wind can likewise accelerate the 
erosional ability of water. For example, when a 
downpour drop is discharged from the sky, it's 
relatively weak. The power of the wind gives it more 
force with the end goal that when it hits the surface 
of the earth, it ready to divert a critical number of 
particles. 

Because of the effect of wind, the downpour drop 
can go at a speed of 32km/hr. At this very quick 
speed, it's ready to consistently separate rock 
material and soil, and make erosion and 
transportation much simpler. The effect of wind is 
generally showed in areas that experience less or no 
rain or dry and barren land that isn't equipped for 
supporting vegetation. 

3.2 Wind process 

Wind processes are ordinarily alluded to as eolian 
processes, which produce eolin land shapes the 
term eolin is gotten from AEOLUS, the Greek 
divine force of wind. It is imperative to comprehend 
the role that wind play regarding land from 
advancement since more than 33% of the land on 
our planet is described as arid or semi-arid. 

Winds can shape landforms, through an 
assortment of aeolian processes, for example, the 
arrangement of prolific soils, for example, loess, 
and by erosion. Residue from substantial deserts 
can be moved incredible separations from its 
source region by the overarching winds; winds that 
are quickened by harsh geology and related with 
residue episodes have been doled out regional 
names in different pieces of the world due to their 
noteworthy effects on those regions. Wind likewise 
influences the spread of wildfires. Winds can affect 
seeds from different plants, empowering the 
survival and dispersal of those plant species, just 
as flying insect populaces. 

A three-year quantitative investigation on the 
effects of vegetation evacuation on wind erosion 
found that the expulsion of grasses in an aeolian 
environment expanded the rate of soil deposition. 
In a similar report, a relationship was appeared 
diminishing plant thickness with diminishing soil 
supplements. So also, level soil transition over the 
test site was appeared to increment with expanding 
vegetation evacuation 1998 examination distributed 
in Earth Surfaces. Processes and Landforms 
explored the connection between vegetative cover 
on sand surfaces with the rate of sand transport. It 
was discovered that sand motion diminished 
exponentially with vegetation cover. This was 
finished by estimating plots of land with differing 
degrees of vegetation against rates of sand 
transport. The authors fight that this relationship 
can be used to control rates of sediment motion by 
presenting vegetation in an area or to measure 
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human effect by perceiving vegetation loss's effect 
on sandy landscapes. 

3.3 Limited effects of wind process 

► Soil Erosion 

A run of the mill case of this marvel is the Middle 
East residue dust that occurred over the span of the 
extraordinary depression. Wind causes erosion of 
rock particles driven by soil and sand particles that 
are not firmly stuck together and not protected by 
vegetation. The diverting of dry soil and free sand 
particles is known as flattening. The activity of wind 
proceeds until that time when the power and energy 
of wind can't move the loose particles. 

• Landforms Produced by Wind Erosion 

A portion of the geological highlights made by wind 
erosion are as per the following: (i) Mushroom Rocks 
(Or Rock Pedestals) When rocks, comprising of 
exchange hard and soft layers are exposed to wind 
scraped area, differential erosion results. The soft 
layers are effectively disintegrated however the hard 
layer's resist erosion. Because of undermining close 
to the base (because of more prominent measure of 
sand and rock particles being transported near the 
ground), the subsequent element takes after a rock 
pillar shaped like a mushroom, it is appropriately 
called rock pedestal or mushroom rock, such 
arrangements are basic in the Sahara Desert, and 
are additionally observed close Jodhpur. 

• Wind Eroded Basins 

A land structure delivered by emptying is a shallow 
depression called a "blowout". The Quattara 
depression in Egypt is maybe the best case of such 
an hollow. 

► Effects of wind erosion 

• The first effect is the winnowing of light 
particles. Wind erosion is extremely specific, 
conveying the best particles - especially 
natural issue, clay and soil - numerous 
kilometers. The development of this alluvial 
issue stripped by the wind from the 
periglacial steppes offered rise to the prolific 
loess soils that cover extensive areas of 
Europe and North America, where very 
profitable farming has created. 

• The most staggering structures are rises - 
hills of pretty much sterile sand - which move 
as the wind takes them, notwithstanding 
covering desert springs and antiquated 
urban communities. 

• Degradation of sedimentation outside layers 
on the surface of stripped soils, or the 

enduring of rocks at their base where they 
are in contact with the soil (scraped area). 

• Sheets of sand travelling near the ground 
(30 to 50 meters) can corrupt harvests 
(especially millet or cotton seedlings in semi-
arid zones). 

• In conclusion, wind erosion lessens the limit 
of the soil to store supplements and water, in 
this manner making the environment drier. 

At the point when joined with cold temperatures, 
wind negatively affects livestock. Wind influences 
creatures' food stores, just as their hunting and 
defensive procedures. 

■ Cold temperatures 

■ Negative effect on livestock 

■ Wind influences animals' food stores, just 
as their hunting and defensive strategies 

■ Westerlies empowered a round-trip trade 
route to sailing ships crossing the Atlantic 
and Pacific Oceans, as the westerlies lead 
to the improvement of solid sea currents on 
the western sides of seas in the two sides 
of the equator through the process of 
western increase 

■ Negatively impacts air quality by adding to 
the tally of airborne particulates 

4. CONCLUSION 

It is fascinating to perceive how comparative wind 
and sheet water erosion are as far as the 
processes included the effects on the soil, and the 
elements and control strategies. Wind erosion 
accept noteworthy extents just when the wind 
conveys a heap of sand grains which shell the 
exposed soil surface, and sheet erosion happens 
when rain sprinkles on bare soil. The two types of 
erosion specifically steal away fine particles from 
the soil surface, and both are dispensed with by 
mulching the soil or by giving a sufficient plant 
cover. The two processes lead to a decrease in 
fine particles in the surface skyline - or scouring of 
the entire horizon in the most outrageous cases. 
The components that can be brought into play are 
soil cover, pervious barriers that permit the medium 
(water or air) to channel gradually, and 
improvement of the structure, attachment and 
harshness of the worked horizon. Coastal states 
get over 60% of speculation, 68% of all out-
production lines in India exist in coastal states. In 
any case, the successive event of coastal debacles 
because of climate change has numerous effects 
as far as human lives lost, destroyed infrastructure, 
ecological damage, disrupted social networks, 
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displaced coastal fishing communities from their 
conventional living and word related spaces. So as to 
comprehend what causes these cycles of glacial - 
interglacial scenes we need a vastly improved 
comprehension of what causes worldwide climate 
changes. Since mankind's history is so short 
contrasted with the time scales on which worldwide 
climate change happens, we don't totally 
comprehend the causes. 
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