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Introduction  

• In 2012, world leaders come together to design sustainable development and 
promote an economically, socially, and environmentally sustainable future of 
our future generations (Chen et al, 2015).  

 

• Priority was on set of SDGs, such as “poverty eradication, changing 
unsustainable practices, promoting sustainable patterns of consumption and 
production, protecting and managing the natural resource base of economic and 
social development”.  

 

• While implementing SDGs, it was the geared towards addressing all three 
dimensions such as economic, environmental and social, for instance, green 
growth, Biodiversity, and global environment (Chen et al, 2015). 



Borderland: focus for implementing SDGs 

• From global point of view, “border regions are special areas with specific sustainable development 
requirements and deserve more attention, ……. “generally refers to the land area adjoining and 
outside state boundary lines……” (Chen et al 2015).   

 

• It is the area where flow of people, goods, services and ideas happen across boundaries.  

 

• Border regions - have different characteristics or geographic conditions. 

 

• However, until now relatively less attention and investments leading to problems occurring in the 
border regions.  

 

• Therefore, trans-boundary cooperation and collective effort on problem solving is required to help 
achieve the SDG agenda. 

 



Location of Bhutan  



• Hindu Kush 
Himalayan 
(HKH) region 



Water tower of Asia 

 
• Sustaining over 2 billion  people in the River 

basins 

 
• Impacting on food and energy production of 3 billion 

people 





River basins: Upstream and downstream linkages 

• Human activities such as land use and land cover changes through various aspects of 
development and climatic change impacts in upstream areas can affect water resources and 
including land condition through erosion and sedimentation in the downstream areas 
(Nepal et al., 2014; Sinha et al., 2018).  

 

• Upstream downstream linkages in a river basin require an integrated approach (Flügel et al., 2018).  

 

• Sedimentation build up can cause flooding and directly affect basin infrastructure and even 
ecological conditions (Sinha, 2008). 

 

• Therefore, data and understanding of upstream downstream linkages (border areas) is required in 
such flood management.   

 

• There has been several evidences of flooding in Bhutan and in Assam and in west Bengal state of 
India.  



Animal Species along the borderline 



Climatic regions and spatial distribution of annual mean temperature (1996 – 2012) in Bhutan 

Source: Hoy et al 2015 
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 Warming trend 

 

 

since 1910 since 1960 since 1990 
Bhutan 0.8 1.5 2.8 
Nepal 0.8 1.6 2.3 
Bangladesh 0.7 1.1 2.0 
Myanmar 0.7 0.8 2.2 
India 0.8 1.4 2.2 
China 1.1 1.9 1.5 

Asia 1.3 2.5 3.1 
North Hem. 1.2 2.5 3.6 
World 1.1 2.2 2.7 

Impacts  



Source: ICIMOD, 2021 



Landuse change 

Source: Verma et al  (2021) 



Implications 
• Water availability and 

hydropower 

 

• Natural Hazards 

 

• Forests and 
biodiversity 

 

• Agriculture and human 
health 

 

• Tourism 



Way forward 

• Data collection standards and cooperative data sharing policies (managing 
water resources and flow regimes, glacier dynamics, crop yield changes, land 
degradation, species composition, climate related disease controls and other 
coping and adaptation strategies). 

 

• Strengthening sectoral cooperation for biodiversity conservation and between 
countries could help in spreading best-practice local adaptation efforts, 
including addressing food security.  

 

• Particular attention should be given to studies of river basins—to identify 
vulnerable areas and to develop adaptive measures connected to landslides, 
debris flows, floods and droughts. 
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