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• Mountains are an important source of water, energy and biological diversity. 

• About 10 per cent of the world's population depends on mountain resources.  

Agenda 21– Chapter 13  

Sustainable Development Goals 



Mountain geographies – multi hazard/risk environment 

Source: https://www.grida.no/resources/12770 

• Complex topography  
• Geologically active region 
• Seismically active region 
• Sensitive to climate change  

• Physical barrier/challenges 
• Un-serviced region 
• Visible impact of CC 
• Lacks economic opportunities 
• Marginalized communities 
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Cascading hazard – threat multiplier 

Jure landslide, 
August 2, 2014 

Source: https://sandrp.in/ 
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Flash flood 
damage 
infrastructure of 
national 
importance 

Source: https://www.circleofblue.org/ 

400-megawatt Vishnuprayag 
Hydroelectric Project on the 
Alaknanda River, Uttarakhand, India. 



Landslide 
damage hill slope 
settlement 

Landslide in Shimla, India, 2023.  



Earthquake  

Barpak village in Nepal. 2015 
earthquake.  



Jure landslide, Nepal 
August 2, 2014 

Disaster 
resilience key to 
sustainable 
mountain 
development 



Erosion on 
rice terrace 
in Sa Pa, 
Vietnam 



Degradation of high-altitude 
grazing land impacting livelihood    

7th October Glacial lake outburst flood (GLOF) from Lugge Tsho, 
Lunana, Bhutan.  



Development and disaster 

Development Disaster 



Risk sensitive development 

Hazard map Landuse map 

Khorog Urban Resilience Project – risk informed planning. 



Mitigation of existing risk 

Structural mitigation of risk – managing existing risk 



Managing residual risk 

Managing residual risk – forewarning hazard 

https://www.bhaskar.com/ ICIMOD 

Flood EWS Landslide EWS 



Conclusion 
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• Mountain geographies are multi-hazard environment and high-risk 
region, 

 

• Disaster impacts are relatively high, undoing years of development and 
socio-economic progress, 

 

• Investment on disaster resilience is foundational for sustain mountain 
development,  

 

• Ensuring finance/investment on disaster resilience imperative to 
achieving sustainable development goals.  



Thank you very much. 
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