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Abstract—Climate change has significant effects on people’s lives. 

It does not only result to high temperatures, but it also affects 

other areas of lives. Himalayan region is a good example of what 

climate change can do to human lives. A review of the current 

literature shows that since 1990 to date, climate change has 

resulted to rising sea levels in Himalayan region. It has also 

affected  agriculture  by  changing  farming  practices  and 

destroying  agricultural  lands.  With regard to biodiversity, the 

literature review shows that some indigenous plant species have 

been destroyed to give way to new plant species. 

The effects of climate change on agriculture, biodiversity and 

sea level in Himalayas 

 
Index Terms— climate change, biodiversity, agriculture, sea level 

and Himalayan region 
 

 
I.  INTRODUCTION 

Climate change is an important aspect in human life (Wu et 

al., 2014). It does not only affect life by increasing daily and 

annual temperatures, but it also affects people’s lives in other 

areas (Shrestha & Bawa, 2014). Following the climate changes 

experienced in different parts of the world, Himalayas, which 

has great influence on climate change, is an important region 

for the Asia as well as other parts of the world. The 

mountainous region spreads across five countries namely 

Pakistan; Bhutan; China; Nepal; and India (Chaudhary et al., 

2011; Gopalakrishnan et al., 2011). For the last two decades, 

the region has experienced significant climate change that has 

affected the surrounding regions (Sarswat, Dewan & Fartyal, 

2016). This essay focuses its attention on the effects of climate 

change in the region on biodiversity, agriculture and sea level. 

The focus of the study will be limited to the period between 

1990 and 2016. 
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As for the sea level, rising temperatures warm seawaters, cause 

it to expand, and in return result to rising sea levels. Current 

studies show that since 1900, sea levels have been rising at 

between  0.04  and  0.1  inches  annually  (Chaudhary  et  al., 

2011). High temperatures that result from climate change may 

as well melt glaciers and ice caps. The melted glaciers and ice 

caps add water to the oceans that result to rising sea levels. 

With  regard  to   biodiversity,  climate  change  affects  the 

numbers  of  wild  animals  living  in  a  particular  region  by 

altering  weather  patterns.  Plants  that  grow  in  a  particular 

region by altering the  weather and  temperature patterns as 

well.  For  the  ocean  biodiversity, rising sea  levels  that  are 

accompanied   by   rising   sea   temperatures   affect   living 

organisms that live in the oceans (Chaudhary et al., 2011). By 

so doing, they decrease ocean biodiversity. 

 
Himalayan mountains passes through Afghanistan, Pakistan, 

India, Nepal, Bhutan and china. These mountains are covered 

with mammoth glaciers which are the source of water for big 

rivers namely Yellow river(China), Brahmaputra(India), 

Ganges(India), Indus(Pakistan & India) Yamuna(India). These 

rivers  are  supplying  water  for  agriculture,  drinking  and 

Industry in the above mentioned countries of South Asia and 

also parts of china benefiting 1.3 billion of people. Because of 

the impact of global warming the size of glaciers are becoming 

smaller and smaller. This will reduce the amount of water flow 

in the aforesaid Rivers. There is a clear danger that if the 

global warming continues at the present rate, these glaciers 

will disappear from Himalayan mountains in next few decades. 

There by dying up the aforesaid Rivers. So this is going to be a 

catastrophic situation for 1.3 billion people living on south 

Asia and China who are dependent on these rivers for their 

livelihood. Ganges which is a sacred river of India originates 

from Gangotri glaciers. These glaciers have reduced by 2km 

during last 200 years. If these glaciers continue to reduce at 

such rate, they will disappears from the face of the earth in less 

than a century. This will result in the Ganges becoming dry 

and  bring  catastrophic  impact  on  the  lives  of  millions  of 

people. In this study the impact of global warming on the 

glaciers  of  various  regions  of  Himalayas and  the  resultant 

effect of these major rivers becoming dry; will be studied in 

detail.
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Climate change is taking place rapidly due to continuous 

loading of greenhouse gases into the earth atmosphere. These 

greenhouse gases are co2, methane and nitrous oxide. The 

higher percentage of these gases in the atmosphere do not 

permit the sun’s heat energy to escape into the outer space. 
 

 
II.  LITERATURE REVIEW 

This paper [1] states that Himalayas play an extensive role in 

shaping the lives and culture of South Asia. The author 

explained that snow melting in the glaciers will be so massive 

that it shall result in more than million people dyin. Food 

starvation  will  be  rampant  and  there  will  be  landslides 

resulting these area becoming uninhabitable. Author further 

says  that  global  warming  will  directly affect  six  countries 

namely Nepal, Afghanistan, Pakistan, India Bhutan and China 

as the Himalayan mountains pass through these countries. The 

rivers namely Yangtize, Yellow river, Bhamaputra, Indus, 

Ganges, Yamuna are receiving their water from these glaciers 

and adverse impact of global warming will adversely affect 

about 1.3 billion people. 

 
This  paper  [8]  stated  that  globalization off  global  climate 

system will result in increase of global average earth and ocean 

temperatures. The rise in global temperature will cause wide 

spread melting of snow and ice and rising global average sea 

level. The author added that average gobal temperature will 

increase between 1.8degree c to 4 degree c by the year 2100 

Warming will be greatest at most high northern latitudes snow 

cover contraction will result in heat waves and heavy 

precipitation. 

 
This  paper  [10]  explained that global warming will shrink 

glaciers in the Himalayas and the other mountains in certain 

Asia. The shrinking ice will have less impact on the regions 

than earlier believed. The author has cited the finding of 

Richard Armstrong of US. Richard Armstrong noted that inter- 

governmental panel on climate 

 
This paper [12] stated that global warming has impacted food 

security situation  in  India.  If  global  warming continues to 

increase India’s GDP will decline by 9%. Global warming will 

also   decrease   the   agriculture   production   by   40%.   A 

temperature increase of 2  degree c  in India will adversely 

impact seven million people and will result in submersion of 

major cities of India like Mumbai and Chennai. 

 
This paper [18] stated that Nepal has a large hydro power 

potential. Presently only 0.75% of this potential has been 

exploited. Nepal can hugely benefit from this nature resource 

in future. Author further says that climate change can have 

adverse impact on water resources. Nepal has large reserve of 

snow and glaciers in Himalaya’s highlands. There is an 

evidence of significant warming. The warming has resulted in 

rapid shrinking of majority of glaciers in Nepal. The glaciers 

melting will adverse impact agriculture, bio-diversity, human 

health and lively hood of the people. 

This paper [19] explained that a big branch of Himalayan 

mountains pass through Afghanistan. Countries big rivers 

which originate from these mountain are Amudarya, Helmand, 

Hari and Kabul rivers. Water availability is unequally 

distributed into Afghanistan. While some area have abundance 

of water coming through rivers another devoid areas where 

rivers are not there, are of water. 
 

 
A.  Pakistan 

The Himalayan mountains situated in Pakistan are mostly in 

Pakistan occupied Kashmir. The river flowing in the Pakistan 

territory including Pakistan occupied Kashmir are mentioned 

here under. 

 
1) Indus River: 

 
The Indus river originates in the western part of Tibet in the 

vicinity of Mount Kailash and Lake Manasarovar. The river 

runs through Ladakh, Gligit-Baltistan, Khyber-Pakhtunkhwa., 

Punjab and then mergers into Arabian sea near Karachi. This 

is the longest river of Pakistan. This is also one of largest river 

in Asia .The main tributaries of Indus river are Sutlej river, 

Ravi river, Jhelum river, Chenab river and Beas river. The 

main cities through river passes are Leh, Skardu, Dasu, 

Besham, Thakot, Dera, Ismail khan, Sukkur and Hyderabad. 

The portions of river passing through various countries are 2% 

in china, 5% in India, and 93% in Pakistan. In Pakistan 

currently there  are  three  barrages on Indus River they are 

Guddu barrage, Sukkur Barrage and Kotri barrage. 

 
2) Sutlej River: 

 
The source of Sutlej river is near Lake Rakshastai in Tibet. It 

flows 260 kms upto Shipki La Pass and then it enters India in 

Himachal Pradesh state. It meets Beas river near Makhu in 

Firozpur district in Panjab state of India. Sutlej enter Pakistan 

east of Bhedian kalan, Kasur district in Punjab. When Sutlej 

river merges with Chenad river it forms Panjnab river and 

flows into Indus river at Bahawalpur. 
 

 
 
B. Afghanistan 

A huge branch of Himalayas pass through Afghanistan. The 

major rivers are: 

 
1) Kabul River: 

 
The Kabul river is 700 kilometres long that emerges in the 

Sanglakh Range of Hindu-Kush mountains in Afghanistan and 

empties into Indus river near Attock Pakistan. It is the biggest 

river in eastern Afghanistan. The Kabul river passes through 

Kabul, Jalalabad before flowing into Khyber Pakhtunkhwa in 

Pakistan for 25 kilometers. Major tributaries are Logar, 

Panjshir, Kunar, Alingar, Bara and Swat rivers.



Kabul river has little water in most of the year but swell in 

summer because of melting of glaciers in the Himalayas range. 

The Kabul river has several dams on it namely Naghlu, Surobi 

and Darunta dams. These dams are located in Kabul and 

Nangarhar   provinces   of   Afghanistan  warshk  dam  is   in 

Pakistan, around 20 km northwest of the city of Peshawar. 
 

 
 
 

2) Hemland River: 

 
This river is the longest river in Afghanistan. It is 1150km 

long. It originates in Hindu-Kush mountain at 80 km west of 

Kabul and its course ends at Seistan Marshes and Hamun-i- 

Helmand lake region at Zabol at the Afghan-Iranian border. 

 
kajakai  is  the  dam  constructed  on  this  river.    The  main 

tributary of the Helmand river is   the Arghandab River which 

also has a chief dam north of Kandahar. 

 
2) Hari River: 

 
Hari river (also called as Heray Rub river). This runs for a 

total length of 1100 km. It originates from the mountains of 

Central Afghanistan and after flowing through Afghanistan it 

enter Kara-kum desert. In Turkmenistan it is known as the 

Tejen. In western Afghanistan the Herey runs to the south of 

Herat. The Afghan-India Friendship Dam (Salma Dam) is a 

hydroelectric and irrigation dam project situated on the Herey 

in Chishti sharif District of Herat Province in western 

Afghanistan. 
 

 
III.  METHODOLOGY 

A  secondary research  method  was utilized to  establish the 

effects of climate change in the region. The method involved 

combining findings from previous studies and analyzing them. 
 

 
A.  Research Objective 

 

 
The  objective  of  the  study  is  to  establish  the  effects  that 

climate change has had on Himalayan biodiversity, agriculture 

and sea level since 1990 to date. 
 

B. Analysis 
 

 
Before looking at the effects, it would be important to note that 

climate change affects agriculture, sea level and biodiversity in 

different ways. With regard to agriculture, it can affect the 

quality and quantity of crops grown in a particular region. It 

can also affect agricultural practices by reducing the amount of 

water available for farming. Furthermore, extreme climate 

changes can introduce new pests and diseases that affect 

farming practices as well as farm produces (Chaudhary et al., 

2011). If not checked, a combination of these factors can result 

to food insecurity. 

As for the sea level, rising temperatures warm seawaters, cause 

it to expand, and in return result to rising sea levels. Current 

studies show that since 1900, sea levels have been rising at 

between 0.04 and 0.1 inches annually (Chaudhary et al., 2011). 

High temperatures that result from climate change may as well 

melt glaciers and ice caps. The melted glaciers and ice caps 

add water to the oceans that result to rising sea levels. With 

regard to biodiversity, climate change affects the numbers of 

wild animals living in a particular region by altering weather 

patterns. It also affects the different species of plants that grow 

in a particular region by altering the weather and temperature 

patterns as well. For the ocean biodiversity, rising sea levels 

that are accompanied by rising sea temperatures affect living 

organisms that live in the oceans (Chaudhary et al., 2011). By 

so doing, they decrease ocean biodiversity. 
 

 
IV.  FINDINGS 

 

 
A preliminary review of the issue shows that in the last twenty- 

five years, Nepal has experienced a temperature increase of 

about 1.2°C. During the same period, the global average 

temperature increased by 0.5°C (Shrestha & Bawa, 2014). The 

review further shows that during the same period, Bhutan 

equally experienced rising temperatures with summers 

experiencing about 1°C increase and winters experiencing 

about 2°C increase (Maurer, Rupper & Schaefer, 2016). Other 

countries in the region also experienced rising temperatures 

thereby in the last twenty-five years there was a total 

temperature increase of 1.5°C in the region (Shrestha & Bawa, 

2014). 

 
A study conducted by Shrestha and Bawa shows that in the last 

two  decades there  have  been  great  distribution of Chinese 

caterpillar fungus in Nepal. The study further shows that if the 

current climate changes in the region will persist, then it is 

likely that the distribution of Chinese caterpillar fungus will be 

extensive in  the  future  (Shrestha &  Bawa,  2014).  Another 

study conducted by Mehta, Dobhal and Bisht shows that 

Himalayan glaciers shrunk at a higher rate between 1962 and 

2008 (Mehta, Dobhal & Bisht, 2011). A further analysis of the 

issue shows that climate change has had significant effects on 

the flowering period of the rhododendron arboretum (Gaira et 

al., 2014). It also shows that in the last twenty-five years, 

Himalayan farmers have successfully introduced new crops 

such as tomatoes, onion, carrot, chili, ginger and winter 

potatoes in the region (Chaudhary et al., 2011). A practice that 

was not possible a few years ago. 

 
In the last twenty-five years, climate change has also resulted 

to higher temperatures in the region; weakening monsoon 

systems; reduced precipitation; retreating glaciers; and 

unpredictable monsoon rains (Chawla et al., 2012). During the 

same period, Bhutan has recorded shifting precipitation 

patterns, decreasing irrigation water and severe weather 

conditions (Mehta, Dobhal & Bisht, 2011). A study by Aryal, 

Brunton and Raubenheimer shows that over the last twenty- 

three years, the rising temperatures in Nepal have resulted to



destruction of agricultural lands in Mustang region. The said 

destruction forced two communities namely the Dhey and 

Samjung communities to  shift to  new locations. The study 

further shows disappearance of the major wild plants species 

(Aryal, Brunton & Raubenheimer, 2014). 
 

 
 
 
 

TABLE I 

 
Parameters Ganges Brahmaputra Indus 

Total 

populations(millions) 

477.937 62.421 209.619 

Percentage increase 

in mean upstream 

rainfall 

8 25 25 

Net irrigation water 

demand(mm/yr) 

716 480 908 

People threatened by 

food insecurity 

(millions) 

2.4 ± 0.2 34.5 ± 6.5 26.3± 3.0 

Percentage decrease 

in mean upstream 

water supply 

17.6 19.6 8.4 

 
Based on above table of H i m a l a y a n  glacier area in 2050, this 

forecast shows the  number of individuals in the  Himalayan region 

who could be endangered by  food  insecurity due  to vary in the 

Himalayan glaciers. Increased mean  upstream rainfall  partly 

recompenses for upstream water losses, though net irrigation 

demand may put more stress  on the  area's food  security. 

 
V.  IMPLICATIONS 

 

 
A look at the above data shows that in the last twenty-five 

years, Himalayan region has experienced a threefold 

temperature increase in comparison to the global temperature 

increase  (Shrestha  &  Bawa,  2014).  This  indicates that  the 

region contributes significantly to the overall global 

temperature increase (Bajracharya, Mool & Shrestha, 2008). It 

also indicates that the region is warming at a faster rate than 

probably any  part  of  the  world  (Chawla  et  al.,  2012).  As 

evidenced by the findings above, the effects of climate change 

in the region are transferred to biodiversity, agriculture and by 

extension  to  the  sea  levels  (Mishra,  Upadhyay  &  Mishra, 

2012). 

 
With regard to biodiversity, it is clear that the spread of 

Chinese  caterpillar  fungus  has  been  intensive.  If  climate 

change will continue at the current rate, the spread is projected 

to be intensive in the coming years. The above findings also 

show that new crops have been introduced extensively in the 

region (Rana et al., 2010; Basannagari & Kala, 2013; Sharma, 

2014). The implication of the introduction of the new crops in 

the region is that some wild plants have been destroyed to give 

room  to  the  new  crops  (Aryal,  Brunton  &  Raubenheimer, 

2014). Although it might appear like the region has not lost 

anything because in the process of losing its indigenous plants 

it has received new ones, the fact remains that the indigenous 

plants  have  been  affected  significantly. As  a  result,  if  the 

process is to continue, then the region might lose some of its 

indigenous plant species. The same might happen to the animal 

species that live in the region (Pandit, Manish & Koh, 2014). 

A further review of the issue shows that the shrinking glaciers 

in the region have resulted to formation of lakes and dams in 

the region (Mangla & Tandon, 2014; Salerno et al., 2016). 

 
Due  to  the  high  rate  of  glacier  shrinking,  there  has  been 

sudden accumulation of water in the dams that have resulted to 

bursting of the unstable dams (Singh, Schickhoff & Mal, 2016; 

Salzmann et al., 2016). The bursting of the dams has affected 

agricultural lands and infrastructure among other things 

(Chawla et al., 2012; Sharma, Chettri & Oli, 2010). Although 

it is not possible to quantify the resultant effects of the bursting 

dams on the sea levels, it is evident that over the last one 

hundred years, the sea levels have been rising at between 0.04 

and   0.1   inches   (Kohler   &   Maselli,   2009).   Given   that 

Himalayan region has significant effects on the global 

temperature increase, it is likely that the region has significant 

effect on the rising sea levels following the melting glaciers as 

well as the high temperatures (Xu et al., 2008). 

 
With regard to agriculture, climate change in the region has 

interfered with the availability of water for farming. A good 

example has been the Dhey and Samjung villages in Mustang 

region that have been forced to relocate to new agricultural 

lands due  to diminishing snowfalls and rising temperatures 

(Aryal, Brunton & Raubenheimer, 2014; Telwala et al., 2013). 

The climate change has also resulted to early budburst as well 

as early flowering for some of the plants in the region (Negi et 

al., 2013; Krishan et al., 2009; Gairola, Proches & Rocchini, 

2013). This has in return affected farming produces slightly. 

Although the produce effects for the last twenty-five years are 

not so significant, it is projected that by 2080 Indian farming 

produces will have reduced by 30 percent (Aase, Chaudhary & 

Vetaas, 2010). The same might apply to other countries in the 

region though at different levels (Clift & Blusztajn, 2005). 
 

 
VI.  CONCLUSION AND LIMITATIONS 

 

 
Over the last twenty-five years, climate change has affected 

agriculture,  biodiversity  and  sea  levels  in  the  Himalayan 

region in the following manner. With regard to agriculture, 

some  of  the  farming  lands  have  been  affected  adversely 

forcing communities to shift to new farming lands. It has also 

affected the availability of water for farming thereby affecting 

farming practices in the region. Furthermore, it has affected 

the flowering of some of the plant species thereby affecting 

farm produces. With regard to sea levels, it is not possible to 

quantify the actual rise in sea level that has resulted from 

climate change in the region, but it is evident that diminishing 

glaciers in the region have resulted to rising sea levels. With 

regard to biodiversity, it is evident that climate change in the 

region has resulted in destruction of some of the plant species.



In future further study can be carried out on other parts of the 

country to get a holistic view of the climate change. 
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