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GLACIER SHRINKAGE AND ENVIRONMENT;  
A REVIEW 

Noor Ul Ane 
Abstract— this study was conducted in the form of a term review paper as M.Phil. Scholar at Department of Zoology, University of Gujrat, 
Pakistan during 2015. The data of last three decades concerning glacier shrinkage and its impacts was compiled through a thorough 
review of thirty research papers, review papers and articles published in journals of national and international repute. The status of different 
glaciers in different continents of the world except Australia was estimated. Common factors in all the continents included continuously 
rising temperature and glacier disappearance in past few decades. The factors affecting glacier shrinkage like global warming and climate 
change had been pointed out. Possible impacts of glacial shrinkage included floods, rising sea level and water shortages. It was concluded 
that glacier shrinkage is occurring globally and it may lead to catastrophic events if it occurred continuously. 

Index Terms— Status of glaciers, glacier shrinkage, factors, impacts.   

——————————      —————————— 

1 INTRODUCTION                                                                     

UMAN activities on planet earth are causing long    last-
ing damages. Growing industrialization at the cost of 

natural assets is bringing unpredictable changes. One such 
change atmospheric temperature. Almost in every part of 
earth temperature is increasing at about 0.3-0.5°C per decade 
from 1900 to 2005 [1]. Average global temperatures are ex-
pected to rise 1.4-5.8ºC by the end of the 21st century.  A clear 
indication of rising temperature can be detected from moun-
tains. Changes in climatic conditions are directly affecting the 
high mountainous areas and are doing so at a much faster rate 
[2].  

Climatic change due to global warming has direct effect on 
mountains. High temperature on mountains cause melting of 
ice while high temperature on oceans cause more evaporation 
that results in more precipitation. Solar radiations are either 
absorbed in aerosols or are reflected back that increase or de-
crease the temperature of planet earth. Global warming is affect-
ing our cryosphere badly. It could result into severe levels of 
depletion of glaciers [3]. 
About 25% of world population is inhabited within mountains 
or in foothills of mountain [4]. Glaciers and ice caps are among 
the most captivating features of nature. Glaciers are formed due 
to accumulation of ice accompanied by flow in response to 
gravity and internal frictions. But they are close to the melting 
point and respond intensely to climate change. Glaciers are im-
portant indicators of global climate. Mountain glaciers provide 
ecological services and water resources on which a number of 
flora and fauna is dependent. Depletion in glaciers cause irre-
versible losses like freshwater, agriculture production and hu-
man susceptibility [5]. 
Due to glacier depletion, new regions are being exposed each 
year that were beneath the mountain glaciers. New lakes are 
being formed and all such areas are resulting into glacier lakes 
that present a hazard to all life forms living in regions close to 
mountains [6]. 
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Melting of glaciers on the top of mountains cause the melted ice 
to flow down the hills. The water flows down carrying with it 
all the debris and accumulates at the bottom region in the form 
of glacial lakes. Continuous melting on top of the hills add 
much water to this lake and the water outbursts by breaking up 
the small walls of the lake. Consequently, floods appear and 
cause immense damages to human populations, production 
fields and infrastructure [7]. 
The melting glaciers are estimated by the images captured with 
the help of satellites. Satellites give us broader aspects of glaci-
ers. Images can be used to assess the rate of growth or depletion 
of glaciers in any specified area. Glaciers are towards the rapid 
depletion. A prediction was made that if present warming per-
sists then about a quarter of mountain glaciers will disappear by 
year 2050 and all the glacier mountains will be vanished by 2100 
[8].  
2. Worldwide status of glaciers 
Status of glaciers has been reviewed according to their distribu-
tion in different continents. 
Asia 
Hindukush-Karakoram-Himalaya is the largest mountain series 
and is considered as a blessing for South Asia as it provides 
water to all its major rivers. It draws border between China and 
other Asian countries like Pakistan, Nepal and Bhutan. This 
mountain range is located sidewise and hard to be distin-
guished as individual ranges. These are experiencing depletion 
in ice and snow reserves on a much rapid level [9]. 
Temperature is being recorded to be increasing upward as the 
years are passing by. In last 28 years there is upward creeping 
of 30°C by 725m higher altitude. Temperature is continuously 
being increased in areas covered under these mountain glaciers. 
In last decade, temperature has been increased drastically. One 
such event resulted into a destructive flood that caused major 
devastation in Pakistan during June, 2005. Siachen glacier is 
located in Karakoram Range in Himalaya Mountains and is 
experiencing major depletion. It has decreased up to 2 km in 
length and has lost 17% of its form from 1989-2006. There is an 
increase of 4°C temperature during this period [3]. Siachen glac-
ier is a controversial landform between two atomic states i.e. 
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India and Pakistan due to which data collection and scientific 
approaches couldn’t be applied properly in this site.  
July 1st glacier is located in Tibetan plateau of inland China. It 
has decreased in its mass in last 27 years (1975-1985) but more 
drastically in last 17 years (1985-2002). It has lost 5% of its mass. 
4% of this mass is lost in last 17 years. 50% above water dis-
charge has also occurred during these last 17 years than past 
years [10].  
North America 
Glaciers in Alaska and neighboring Canada cover about 13% of 
glaciers on earth [11]. These have been going through retreating 
of their glaciers. The average rate of thinning of these glaciers in 
initial years of 1900s was estimated to be -52m/year while in 
from mid 1900s to beginning of twenty first century the level 
has approached a rate of -1.7m/year based on a sub sample of 
28 glaciers. Some glaciers are thinning drastically like Columbia, 
Tazlina and Turquoise glaciers. There are some regions in Alas-
ka where the glaciers are expanding like Hubbard and Taku but 
most regions of Alaska are getting deprived of snow gradually 
[12]. 
South America 
Andes Mountains of South America constitute three types of 
glaciers i.e. tropical glaciers, Central Andes and Patagonia ice 
fields. Tropical glaciers of Andes Mountains have gone through 
significant decrease. Between 1950s and middle of 2000s 51% of 
area covered by glaciers was lost in Colombia. From 2002-2007 
the glacier area decreased from 60 km² to 45 km². The remaining 
area of Colombian glaciers are located on volcano that may in-
crease the pace of ice depletion [13].  
Glaciers in Ecuador have also been located on volcanoes. The 
Antisana Glaciers have shown interesting trend of advancement 
and decline in past some years. Glaciers were declined from 
1995-1998 then advanced from 1999-2001. There was another 
year of gaining mass of a few meters in 2008. Since then, this 
glacier is again in phase of retreat [14]. The southern part of 
Cordillera Blanca has decreased 60% in its area since 1955. If 
this continuous depletion sustained then it may disappear be-
fore 2045 [15].  
Europe 
European Alps are under scientific estimation and analysis for 
global glacier retreat. European Alps had reached their maxi-
mum extent around 1850. Since then area lost is estimated to be 
35% until 1970s and 50% until 2000s [16]. Overall ice bulks in 
1850, 1970s and 2000 are assessed to be about 200 km³, 100 km³ 
and 75 km³, respectively. Advancement in glacier mass was 
seen in middle of twentieth century in this area but there was a 
retreat after 1985 onwards. As a result annually 5-10% decline is 
seen in 2003 [17]. 
Swiss Alps are also facing retreat in this phase of global glacier 
depletion. The area of Swiss Alps is increasing and there is more 
water that is produced from melting that is forming new lakes. 
In these areas new topography is being revealed each year 
gradually due to continuous melting of ice [18]. 
Africa 
Tropical glaciers in East Africa are facing serious retreat since 
the end of 19th Century. One such example is Kilimanjaro glaci-
er of east Africa. It is going through serious depletion of snow 
and has got major attention of media and scientific society. In 
1880 its areas was estimated to be 20 km² which had declined to 

only 2.6 km² in year 2000 [19].  
Kibo glaciers are located in foot of Kilimanjaro. They are getting 
deprived of snow due to various factors like variable humidity, 
tourism and also being a dormant volcano. These have got at-
tention of scientific society early and therefore research stations 
are being developed there to gather information about the trend 
and factors of its retreat [20].  
Other tropical glaciers in Rwenzori Mountain range of east Af-
rica are also showing effects of drier habitat in Africa since 1880 
in the form of drop in snow mass. The retreat in this area is con-
sidered to be because of dry climate and more shortwave radia-
tions.  
Antarctica  
Glaciers in Antarctica are not in serious depletion like other 
glaciers in different parts of world. These are reported to be 
either expanding or being constant. But there are some reports 
that conclude the recession of glaciers in this biggest continent 
of ice. Satellite reports about Pine Island Glacier, west Antarcti-
ca have been reviewed. According to these reports the glacier is 
retreating as the years are passing by due factors of global 
warming and warm water that is invading gradually at deep 
sea levels in this region [21].  
3. Factors involved in glacier shrinkage 
Glaciers are facing major depletion due to man induced green-
house gases and consequently climate change. Atmosphere of 
planet earth is getting warmer year by year and is posing a seri-
ous threat to upcoming years of glaciers existence. If the factors 
remained constant then the glaciers may get disappeared from 
surface of earth pretty soon. 
Global Warming 
Increased industrialization and population has turned the envi-
ronmental protection issues to be secondary. In his purpose of 
fulfilling the demands of population, man has been continuous-
ly ignoring the impacts of his activities of the environment. His 
actions are having an equal but opposite reaction. Temperature 
of the planet earth is increasing continuously that is predicted to 
have serious consequences in future. 
Greenhouse gases 
Man has been adding much heat into our environment resulting 
from advance industrialized civilization. Harmful gases result-
ing from these activities go into upper atmosphere and absorb 
solar radiations instead of reflecting them back thus resulting in 
rise of earth temperature. Carbon dioxide is a major greenhouse 
gas. Its quantity in human environment has increased drastical-
ly. Data received from various stations concerned with amount 
of carbon dioxide in atmosphere has revealed that in 1956 car-
bon dioxide was 356 ppm while now it has increased up to 385 
ppm. Other greenhouse gases include methane and nitrous ox-
ide. These two are in far less quantity than carbon dioxide but 
damage our environment likewise [22]. 
Climate change 
The climate of planet earth has been changed since the termina-
tion of nineteenth century. Twentieth century has given us 
much warmer climate and high precipitation. As the atmos-
phere is getting warmer there is response of glaciers towards it 
in terms of their decline. Deforestation has contributed much to 
the warmer climate. 
4. Impacts of glacier shrinkage on environment 
Glacier shrinkage can have serious impacts over environment. 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 6, Issue 8, August-2015                                                                                                         583 
ISSN 2229-5518 

IJSER © 2015 
http://www.ijser.org  

There are a number of inhabitants at the foothills that are at di-
rect risk of extinction of severe damage by the continuous run-
off water. Sea level may rise, animals may lose their habitats, 
drastic floods can occur resulting into irreversible damages. 
Rise in sea level 
Warmer climate and rapid melting of glaciers are adding in 
increasing sea level. Sea level may rise up to 0.1m at the end of 
this century. All this sea level rise will have major contributors 
from Arctic Canada, Alaska and Antarctica, this trend will rise 
in this century. The glaciers will lose 21% of their mass and 
some may have to be deprived of their 75% mass [23].  
Habitat Loss 
Continuous depletion of ice is a threatening sign to many spe-
cies that may get extinct in near future. Animals living under 
icy habitat or animals that are far away from ice but they get 
disturbed indirectly. Examples include, polar bears that inhabit 
snow habitats in Canada might gone extinct if the conditions 
went persistent. Ice worm spends its life on ice. It feeds on algae 
and roams on ice during night. It may be in trouble as the con-
ditions are developing. Its functioning is carried out at 0°C and 
it might be vanished with warming climate [24].  
Coral reefs are affected indirectly. Glacier retreat is involved in 
rising sea level. Reefs need sunlight for photosynthesis, as the 
sea level is rising it is seemed difficult for them to cope with 
changing conditions [25]. Bengal Tigers have also been threat-
ened as their habit is threatened to be disturbed with sea level 
rise in mangroves of Bangladesh and India.  
Water Shortages 
Glaciers are a source of freshwater for many communities 
around the world. Water being supplied by the glaciers is con-
sumed by human beings as well as all other animals inhabiting 
the area. As the glaciers are melting, there is an increase in sup-
ply of water in all the water bodies. Only Himalayan glaciers 
provide water to a number of rivers thus fulfilling water needs 
of about 2 billion people. In north Tien Shan Mountains of Ka-
zakhstan, 90% of water is used in agriculture [26]. In dry Andes 
glaciers contribute more than rains to rivers even during rainy 
season [27]. Due to depletion in glacial ice these rivers may face 
decrease in water supply from glaciers. Most large cities in Ec-
uador, Peru and Bolivia depend on meltwater from speedily 
fading glaciers for their water supply and hydroelectric power, 
and many communities are already suffering scarcities and 
struggles over use [28]. 
Flooding 
Rapid melting of glaciers might lead in raising the levels of wa-
ter in rivers at much dangerous intensities. In addition runoff 
from glaciers can form new glacier lakes. Continuous discharge 
of water from glaciers as a result of melting can cause destruc-
tive situations like bursting of glacier lakes [6]. Such conditions 
can cause catastrophic events that may cost life of people, agri-
cultural land and infrastructure.  
A drastic flood visited Pakistan in 2005 that turned over all the 
infrastructure, agricultural land and economy of the country. 
Thousands of people got homeless while a number of them lost 
their lives. Agricultural lands became barren and cattle were 
swept away in the flood water [7].  
In 1985, such a flood in Nepal killed numerous people and ru-
ined bridges, houses, land, and a nearly finished hydropower 
plant [29]. A recent study found that 44 glacial lakes in Nepal 

and Bhutan are in instant risk of spilling over as a result of cli-
mate change. 
 In Peru, a piece of glacier ice fell into Lake Palcacocha in 1941, 
producing a flood that killed 7000 people, recent satellite photos 
disclose that another mass of free ice is poised over this lake, 
frightening the lives of 100,000 people below [30].  
Threats to inhabitants 
Due to increased melting of glaciers, its inhabitants can suffer a 
lot in terms of frequent landslides and soil erosion. Soil erosion 
can damage agricultural lands seriously. Water shortage leads 
to weakening of agricultural soil quality. Soil erosion might add 
to the damage that is already present.  
CONCLUSION 
Glaciers are one of the most important and irreversible natural 
resources of earth. Glaciers are facing a drastic shrinkage due to 
rising temperature of earth globally. Glaciers are vanishing 
gradually from all continents of earth. Global warming has be-
come a root of all the damaging situations that are being arisen 
on planet earth day by day. Glacier shrinkage has adverse im-
pacts leading us to rising sea level, floods, water shortages and 
other major threats. Glaciers are a basic source of freshwater 
and also a home to many endangered species. Its disappearance 
will cause such severe conditions whose solutions would slip 
away from scientific approaches.  
RECOMMENDATIONS 
Glaciers are being disturbed by human beings. Natural re-
sources of earth are continuously being polluted by its own in-
habitants. Regular monitoring of glaciers and glacier lakes is 
needed. Proper research stations should be installed near glaci-
ers to record recent data of glaciers. Anthropogenic activities 
should be controlled near glaciers. Latest data should be collect-
ed to estimate the fresh status of glaciers and policies should be 
made accordingly as soon as possible.  
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