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ABSTRACT KEYWORDS
Thisstudy invistigates the effect of global warming on the ice caps melting Ice caps melting;
of poles. The research procedures rely on information, reports and data Earth poles;

Green house gases,
Globa warming;
Islands.

about the polar ice caps melting from the professional organization and
institution, such asNational Geographic (NG), National Snow and Ice Data
Center (NSIDC), and Japan Aerospace Exploration Agency (JAXA). The
data shows that melting of the ice caps increases in different areas of the
world. The ice glaciers of Arctic decrease by about 10 % in the past 30
years. The ice loss in Antarctica and Greenland together contributes ap-
proximately 12 % of the rise in sea levels. Thickness of the ice caps will
be decreased and potential energy of the ice cover will be converted into
kinetic energy. The coastal and islands areas of the world are vulnerable
to the climate change and will be affected by the ice caps melting. Sea
levels could rise about 50 cm by year 2100. This level seemsthat it is not
a significant increase but this rise can cause many effects. It could fast
the erosion and would increase the evacuation of the coastal areasin the
world. Reducing the green house gases is a crucial need to control global
warming. Based on the JAXA data, the seaice extent in the year 2013 is
higher than the extents of years 2012, 2007, and 2011. It means that there
is an improvement in the world climate by decreasing the green house
gases. © 2015 Trade Science Inc. - INDIA

INTRODUCTION

We need to save the environment and to decrease
environmental pollution. The environmental pollu-
tion impacts on the humans, animals, plants, oceans,
seas, rivers, ice caps of south and north poles. The
pollution increases due to increasing industrial ac-
tivities. These activities increase the emission of
pollutant gases or greenhouse gases, carbon diox-
ide, chloroflorocarbon (CFC), and other gases/.
These gases increase the earth temperature. Nowa-

days, there is an international awareness towards
this problem@. The United Nation (UN) has an an-
nual summit to chaseindustrial countriesto decrease
the greenhouse gases emission. On the other hand,
cars emissions, chemicals fumes, and smoke from
factories pollute the air. The problem of environ-
mental pollution is aso affected by the number of
people living in an area. Small population will use
low energy, so the pollution will be controlled. In
big citiesthe populationishigh and pollutionishigh
too. Thisis due to using large quantities of oil and
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natural gasfor industry, transportation, and domes-
tic uses. Theice cap of polar is defined as aregion
planet, which is covered in ice. The formation of
ice cap is dueto two factors: high elevations of the
ice cap and sun radiation are rare. South poleforms
the mainice cap on the earth, with about 90 % of the
ice in the world. The ice covers Antarctica has av-
erage of 2.133 kilometersthick. If we imagine that
thewhole of theice of theAntarcticismelted, water
level of the ocean and sea will increase about 61
meters. Thousandsof yearsago, mgority of theearth
was frozen. More than half of earth’s surface was
occupied by glaciers or extreme desert. The forests
were not as today, but were rare. We are now facing
the fact that ice cap is melting. Environmental pol-
[ution, mainly greenhouse gases, increasestheearth’s
temperature. The increase of temperature will &f-
fect the polar ice cap melting, especially, South Pole.
Theice caps melting have melted faster in last twenty
years than in the last thousands of years. As con-
firmed by scientists, theice caps melting accelerate
the rate of rising sealevels. The islands and cities
or villages, which locate in or near the sea shores,
will be in danger. Times international newspaper
reported that “the ice caps are melting so fast that
the world’s oceans are rising more than twice as
fast asthey werein the 197053.” As noticed by sci-
entists, there is shrinking in the sea ice skin of the
Arctic Ocean. The satellites show this behavior and
present important matters within the images, espe-
cially, some physical properties of the ice, such as
the way of entrance of the marine water into theice
skin“l, The physical properties of the seaice have
not fully investigated. Therefore, scientistsarework-
ing to study more about the physical properties of
theice cap. They would liketo know more about the
fate of the polar ice cap. International research in-
stitutes presentsthat thermal water expansion hasan
effect on ice cap melting®. As stated by Cazenave,
by 2100, the Thames River in London could rise by
8 to 35 inches. The dataindicate that sealevel rose
at 0.34 cmwithin 15 years. Infact, rising of water is
faster than the average 0.17 cm recorded over the
past 50 years. Cazenave said: “This rate, observed
since the early 1990s, could reflect acceleration
linked to global warming.” In 2006, it was reported
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that both poles of earth were melting, which could
harm coastal towng®. As confirmed, temperatures
increased 1°F through twentieth century. Climatolo-
gists stated that theice cap crowning Kilimanjaro’s
peak shrank in the nearly hundred years between
1912 and 2007. It was stated that 26% of the reduc-
tion happened within 8 years (2000 to 2007). It was
the first time that the scientists calculated the ice
volumelost frommountain’s ice fields!”. Asreported
by international newspaper, themelting of icecapis
sofast. Scientistssaid that the oceansarerising more
than twice as quick asthey werein the 1970s. They
have relied on satellites pictures to see how the
oceans are reacting as billions of water gallons ar-
rives from melting ice caps of poles®. As stated by
National Aeronautics and Space Administration
(NASA), USA, there was an extent of surface melt
over Greenland’s ice sheet. Collected data from 3
satellitesindicated that on August 2012, about 40 %
of the ice caps had thawed at or near the surface.
Within afew days, therewas adramatic increasein
melting process of the ice caps. About 97 % of the
ice sheet had melted by December 20129, |ce caps
melting of polesincrease over the past 20 yearsand
reach more than 4 trillion tones of ice. This huge
amount moved into the oceans, rising up sealevels.
According to melting polar ice, sealevel hasraised
to 1.1 cm, Satellites picturesby NASA and ESA
show that the most comprehensive melting of ice
sheet appearsin Antarcticaand Greenland to date™
(Shepherd, 2012). Melting of Antarctic and
Greenland ice sheets have added 1.1cm to world
sealevels since 1992*2, Thereis a changein mass
of ice caps of Greenland and east Antarctica and
Antarctic Peninsula between 1992 and 2011. Since
1992, there is an increase in the average contribu-
tion of polar ice ontherate of world sealevel rise®3.
As estimated, thereis an annual loss of 344 hillion
tonsof glacial ice. Thisamount increases sealevels
up to 20 percent. In fact, global warming has great
effect ontheice cap melting!*4. Greenland’s ice cap
isthelargest inthe northern hemisphereand the sec-
ond largest in theworld, after the Antarctic ice cap.
As reported by NASA, the velocity of ice sheet in-
creases in summer. This behavior aigns with the
Ice sheet surface melting intensity and timing. Based
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on GPS measurements, they found that the melt wa-
ter accumulating in these lakes drains through the
1.2-kilometre-thick ice sheet to the bedrock, lubri-
cating theice sheet and making it didefaster*™, This
phenomenon returns to the movement of the little
mountain glaciers, but as discovered in 2002 that
the ice sheets movein large amounts. The increase
of temperature affectsthethickness of theice shests,
which lead to fast moving of theice sheetstowards
the coast of the Greenland. As stated the rate of melt-
ing of ice cap has been accelerated in the last across
theentire Canadian Arctic. The current rates of melt-
ing surpass the previous rates for Present melt rates
exceed the past rates for thousands of centuries®l.
Surface of the earth will be affected by the melting
of ice cap. Thawing of ice cap reduces the pressure
on the rock below the ice cap sheet. This process
will lower the melting point of magma. As stated,
from 1880 to 1990 the magma increases by 10 %
morethan the average of magma per century during
the previousnine hundred year™. As stated, increas-
ing of the magma pressure will increase the risk of
eruptions of volcano!*®. More understanding is re-
quired to achieve more development in this area
Therefore, there are anumber of studies have been
processed to understand the relation between glo-
bal warming and ice caps melting (Robin, 2006).
As revedled, long term study needs to be done to
understand such relation. Also, future changein the
sealevels must be monitored. Theincrease of earth
temperature leads to global warming!*®. In addition
to the effect of global warming on human, animals
will be affected too. As stated, polar bears could be
influenced by the global warming™®. The polar ani-
mals’ habitat, especially, polar bears, is essentially
ice caps of the sea. Therefore, melting of the ice
caps causes agreat danger to the polar animals. The
polar bears have been classified by the Department
of the Interior in the US as a “threatened” species
which isone step below an “endangered” species!¥.
Also, islands will be affected by the increasing of
the levels. As stated, the ice caps melting and the
rises of the ocean’s level may lead to disappear-
anceof theislandsin Tuvalu. Therearenineislands
of Tuvau locate in the Pacific Oceanl*¥. Increasing
of the ocean and sealevelswill affect other islands,
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such as corals islands. The sea level will expand
and will increase due to globa warming. This pro-
cess will affect islands in the sea. The increase of
the sea level will lead to fragile sand under its
waves. Nowadays, millions of peoplelive on many
islands of the worlds and these islands are vulner-
able to the rising waves. Accordingly, people and
their cultureswill be at risk, and they will losetheir
nations??. Researchers try to model variations in
the ice sheet to understand the future effect of the
climate change on the melting process?Y. Therefore,
thisstudy aimsat monitoringice caps melting of poles
and the effect on seaand ocean water levels.

RESEARCH METHODOLOGY

The research methodol ogy depends on collect-
ing information and data about the polar ice cap
melting from the professional organization and in-
stitution, such asNationa Geographic (NG), NASA,
National Snow and Ice Data Center (NSIDC), Ja-
pan Aerospace Exploration Agency (JAXA), etc.
Reports will be collected about the polar ice cap
melting and views about the problem. Analysisand
interpretation of the datawill be done using scien-
tific logic procedures and descriptive analysis will
be done. The satellites pictures can be used to give
an idea about the situation of theice cap melting of
the poles. Infact, scientists can usethese picturesto
predict future changes of theice caps melting.

RESULTSAND DISCUSSION

Danger of | ce capsmelting

The question has been delivered by the scien-
tists; is there a danger of the ice caps melting? In
fact, there is no clear answer about this question,
but evidences have been noticed by the scientists
that theice caps of polesarein danger and they will
melt. They don’t know when it will happen. The in-
crease of earth’s temperature will accelerate ice
caps melting. As stated, The Greenland has a rea
sonable amount of ice; if it meltsit will add about
seven metersto the oceans. Scientistsfrom the Uni-
versities of London and Edinburgh say that iceloss
in Antarctica and Greenland together contributes
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TABLE 1: The extent rate of declining September Arctic sea ice

Decades Extent Rate Results
1979-1989 13% Moreice Mdting of the Arctic seaice
1989-1999 13% Moreice Mdting of the Arctic seaice
1999-2009 13% Moreice Mdting of the Arctic seaice

Figure 1l : Theice cap of quelccaya in peru (Adkins, 1983)%

approximately 12 percent of therisein sealevel g7,
It is revealed by the National Snow and Ice Data
Center (NSDIC) that North Poleiceiscontinuingto
melt at adangerousrate. TheArctic Summer ice may
disappear over the next few years, much earlier than
scientistshad previoudy predicted?l. Thedataabout
the extent of Arctic ice capsindicatesthat thereisa
decline to the lowest rate in September 2012. The
lowest extent dropsto 1.32 x 10° mils??3, The Arc-
ticice caps declined at the rate of 13% each decade
since 1979. It was observed that the lowest ice ex-
tent had been seen for the 33 years from summer of
2012 year. The mean reason for the notable change
is the global warming due to climate change. Con-
tinues emission of green house gases increases the
earth temperature. The united nation has a call for
theindustria countiesto, at least, decreasetheemis-
sion. Asshownin TABLE 1, if the declining rate of
September Arctic sea ice continues at the current
ratethismay lead agreat danger for theice cap melt-
ing. Accordingly, the sealevel will increase and will
cover certain coast cities, villages and islands all
over the world.

It was revealed that the Arctic sea ice was de-
creased. It was three million miles? in 2007 and de-
creased by about 47 % in August 2012 to be 1.58

million miles square. This record was the lowest
since NASA startsto record in 19794, The scien-
tists state that the ice cap of Arctic reachesits mini-
mum in summer. Thisbehavior occursbefore build-
ing the ice cover during winter. This change in the
ice cap behavior in recent yearsindicates that there
isafundamental changeinArcticicecover. In 2007,
the summer weather was very favorableto the melt-
ing ice, in 2012; it is the delicacy of the ice cover
that has contributed to the record retreat of Arctic
sea icé?,

Assaid by Mark Serreze, NSDIC director, sum-
mer of 2007 was a perfect weather to melt ice caps.
This is because the ice was too thin and weak??.
The reason for this behavior is that layers of iceis
becoming more of a seasonal ice cover and large
areas are now ready to melting out in summer. Also,
it can be said that the multilayer of iceformed within
many years will be easily loosed and melted. The
first law of thermodynamic stated that energy nei-
ther be created or destroyed, but converted from one
formto another®!, Accordingly, the potential energy
of the ice cover will be converted into kinetic en-
ergy. Asshownin Figure 1, theice cap in Peru will
completely melt in 2100 if it continues melting by
the current high rate. This will affect thousands of
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TABLE 2 : Variation in the glaciers areas in some parts of the world

Namesof theice Remaining . .
glaciers in theworld Actual area area Lossof theice glaciers
0,
Serry Glacier, USA 3.2Km? 1.20Kne 5%
About than 85 %
Kilimanjaro snows 12 Km? 1.85Knt Scientists said that the i ce caps rgpidly melting
L Theice gladers are melting fast, more than 80 %.
ﬁ: f‘ncée;/a”l‘migg hwal 599-3:1215-6 ~145Km? It could virtualy disappear by 2035
Theice gladersdedined by about 10 % in the past 30
: . . 4,920,000 3 years 16,400 Km3 of icethat arelost every year (1979-
Arctic seaice (Figure 3) KITP 492,000 Km 2010 average)

people who rely on its water for drinking and elec-
tricity.

Glacier national park and glaciersmelting

The Sperry Glacier in Glacier National Park
(GNP), Montana, USA, hasbeen investigated by the
scientists from the U.S. Geological Survey Global
Change Research Program. Theresults show that the
glaciers of the GNP have decreased. The GNP was
created in 1910. There were an estimated 150 gla-
ciersinthe 1910. Sincethen the number hasdeclined
to less than 30, and most of those remaining have
shrunk in area by two-thirds. The scientists expect
that most of the park glacierswill disappear within
thirty years. They were very pessimistic by expect-
ing that the glaciers may disappear al'. If weimag-
inethedisappearing of glaciersinthe GNP, thiswill
lead to more water in the sea. Accordingly, more
islands and coastal cities will disappear too. This
is an aarm to take action and stop melting the ice
glaciers. Thescientistsbelievethat increasing of the
greenhouse gasesin the atmosphere due to combus-
tion of nonrenewable energy sources, oil, natural gas
and coal, leads to increasing earth’s temperature.
Scientists record the increase in the average annual
surface temperature, which has been considered as
signs for some changes in the planet: theice leve,
salinity level and oceans temperatures®!. TABLE 2
represents some changes in area of the ice glaciers
in some parts of the world. There is a significant
increase in the glaciers loss due to rise of tempera-
turesand high rate of ice melting. Accordingly, more
water flows to seas from glaciers and ice caps, and
ocean water warms and expands in volume. This
combination of effects has played the mgjor rolein

raising average global sea level between four and
eight inches (10 and 20 centimeters) in the past hun-
dred yearg?”. It was discovered that the levels of
the searisen and fallen substantialy over earth 4.6
billion years ago. Recently, the sealevels change by
high rate, which will lead to remarkable changesin
the world’s coastlines.

Asshown in Figures 2 and 3, thereis agradual
change in the area of the Arctic over the months of
the year. The maximum loss of the area occurs dur-
ing August, September and October. The areastarts
to increase again in November and December. The
highest loss of theiceareawasin 2012. Thismeans
that the earth temperature was increased in 2012.
The seaice extent in 2013 is higher than the extents
of 2012, 2007, and 2011. This behavior means that
thereisan improvement in theworld climate by de-
creasing the green house gases. Also, it means that
usage of renewable energy increases.

There is an experiment of NASA about theice
sheet of Greenland and other areas of theword. The
results present a shrinking in the ice sheet of the
Greenland. The shrinking of the ice sheet indicates
the crucia effect of the climate change on the ice
caps melting. In Northern Hemisphere (NH), spring
ice caps breakup 9 days earlier than it happened
one hundred fifty year ago. The NH autumn ice caps
freeze up 10 days later. In parts of Alaska, the land
descends more than 460 centimeters dueto thawing
permafrost. From the Arctic to Peru, from Switzer-
land to the equatorial glaciers of Man Jayain Indo-
nesia, massive ice fields, monstrous glaciers, and
sea ice are disappearing. Global warming will in-
crease the earth temperature. Thiswill melt theice
caps, which will increase the water level in the sea
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Figure 3 : Arctic sea ice extent-japan aerospace exploration agency (JAXA, 2013)

AMSR2 Sea lce Concentration

and ocean. The volume of the sea and ocean will
expand. These groups of effects played the major
roleinincreasing the average sealevel between 0.1
and 0.2 meters within the past 100 years. This esti-
mationwasdoneby Panel on Climate Change (IPCC).
As stated, the scientists discovered that the level of
the sea rises and fals ultimately over 4.6 billion
year of the earth’s history. In fact, the sea level in
therecent yearsisrising rapidly about onetenthinch
per year. Therefore, islands and coastal areas will
change dueto rapid increasing of the sealevel.

Greenhouse gases and ice caps melting

The greenhouse gases are responsible for the
globa warming. They form ashield around the earth

IARC-JAXA
Figure 4 : Arctic sea ice monitor-JAXA (JAXA, 2013)8

and prevent the excessive sun rays to be escaped
from the earth surface. Sun rays increase the tem-
perature of the earth and the phenomena called
Greenhouse. There are anumber of the greenhouse
gases. The great effect arises from carbon dioxide
(CQ,). The main sources of the CO, production are
cars and industry. The UN hasforced the industrial
nations to control the emission of the greenhouse
gases. In fact, the economic consequences may af -
fect controlling of the greenhouse gases emission.
The economists expect a conflict between global
warming and growth of the economy!®. Asstated, it
IS one theory that rising temperatures cause more
iceto break off from these glaciers and fall into the
ocean displacing water, which could cause sea lev-
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elstorise?. The Environmental Protection Agency
(EPA) states that the global warming increases the
ice caps melting. Researchers confirm that Pacific
Island states will be greatly affected due to global
warming®. Asreported, stabilization of greenhouse
gaslevelsisimportant and it needs continues moni-
toring to follow any change in the climate?. The
monitoring process for reducing greenhouse gas
emission should be applied to control the global
warming and climate change.

Icemelting and sea levels

Thereisagreat impact of theice cap melting on
the sealevels. The scientists expect that the sealev-
els will increase within the next decades. As esti-
mated, the sealevelscould riseasmuch ashalf meter
by 2100. Thislevel of the half meter seemsthat itis
not a significant increase but this rise would cause
many effects. It could fast the erosion and would
increase the evacuation of the coastal areasin the
world?. It can be discussed that ice cap melting has
agreat effect on theworld coastal areas. One of the
most important effects is the erosion. The process
of coastal erosion is a natural process along the
world’s coastlines that occurs through the actions of
currents and waves and results in the loss of sedi-
ment in some places and accretion in others®. The
erosion will decrease the habitat for many organ-
isms. Aquatic ecosystem will be affected. Someis-
land will be covered by water.

CONCLUSIONS

It could be concluded that:

1. Green house gasesincrease the temperature of
the earth, which enhance global warming.

2. The global warming has a great effect on the
climate change al over the world.

3. Thegloba warming leads to ice caps melting
of the poles.

4. Asnoticed from the study, thereisasignificant
increase in the melting of the ice cap areasin
the world.

5. Themeltingwill lead to increasethe ocean and
sea water levels.

6. Therearemany coastal areasandislandsinthe
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world, which will be submerged by the water.

7. Accordingly, the study has anumber of recom-
mendations:

8. Theemission of the green house gases (GHG)
isacrucial matter.

9. Thereduction of the GHG will be verified by
replacing nonrenewabl e energy sources by re-
newable energy sources.

10. Arrangement withinternationa organizationsis
important to monitor the oceans and seas water
levelsthrough following theice cap melting.
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