
Impacts of changing 
cryosphere on 
biodiversity and 
ecosystem services:
case study from 
Langtang National Park

February, 2023

Sunita Chaudhary



Supporting

• Habitats for flora and 
fauna

• Soil formation

• Primary production

• Nutrients cycling

Provisioning 
• Water for households use, 

electricity, irrigation
• Wild food
• Cultivated food
• Dung for heat
• Firewood for heating and cooking
• Fodder for livestock
• Medicinal and Aromatic Plants
• Stone, boulders, gravel (for house, 

road construction, farmland 

fencing) 

Regulating 
• Climate regulation
• Runoff and other disasters 

regulation
• Nutrients regulation

Cultural 
• Research and education
• Traditional Knowledge and 

practices (local and indigenous)
• Inspiration
• Tourism and mountaineering

• Identify/name of people as per 

glaciers, mountains
• Spiritual and religious values
• Transhumance system
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Peatlands

Agriculture
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Snow 
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ice
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Freedom of choice 
and Action 
(Opportunity to be 
able to achieve what
an individual values 
and
being)

Security 
(personal safety, 
safe resource 
access, and 
security from
disasters)

Basic materials 
for good life 
(food, shelter, 
livelihoods)

Health (strength, 
feeling well, 
access to clean 
air and water)

Good social 
relations (social 
cohesion, mutual 
respect, and 
ability to help 
others)

Chaudhary et al., (under review))



Christina Daszkiewicz, 2020



Langtang National Park: a case study



Impacts on ecosystems







Treeline shift

Gaire et al., 2010, Chaudhary et al., (analysis)



Climate-tree growth analysis

Abies spectabilis Betula utilis



Mammals 
• Habitats shift analysis – Red panda, 

Black bear

• Population decline with decreased 
suitability in habitats 

• Pest and diseases

• Conflicts (Common leopard sighted 
around 3000m nearby Ghoda Tabela)



Conflicts – wild boar

• Sighted upto langshisha around 
4000m 

• Destruction of farm lands

Balram Ghimire, 2021



Birds 
Ibisbillbreeding habitat

Baral , 2020



Watchdog 
of glacier 
melt:

Tibetan 
Snowcock

Baral , 2020



Heavy snow can lead to starvation and 
diseases

Deaths with extreme events 

Decreased availability of food with 
rangeland degradation

Impacts on yak 
chauri herding 



Thank you

Protect the pulse.
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