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Background

Bhutan is already facing significant impacts of climate change due to its mountainous and glacial terrain. Bhutan has six distinct climate zones, each with unique characteristics (see Fig.below). According to projections
by the National Centre for Hydrology and Meteorology (2019), climate change may cause serious temperature and rainfall changes by the end of this century. The RCP4.5 scenario indicates a 0.8~1.6°C increase by
2050 and 1.6~2.8°C increase by 2100. The RCP8.5 scenario shows a 0.8~2.0°C increase by 2050 and 3.2~5.6°C increase by 2100. The most significant impacts are temperature increases in the southern part of the
country and a decrease in rainfall causing dry weather in winter in northern Bhutan. In addition to these impacts, there are also more serious projections of glacial melt. If the temperature increase exceeds 1°C, then 25%
of the glaciers may disappear, and meltwater will drop by a maximum of 65%. If the temperature increase exceeds 1.5°C in RCP4.5 scenario, then 50~80 % of the glaciers may disappear and meltwater flux will almost
completely disappear (see Fig below). These projections indicate that Bhutan needs to prepare for a catastrophic scenario as this may be caused by the global temperature rise and by the direction of global society.
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Analytical framework & scenario development
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Bhutan nexus approach and key mitigation sectors

Climate impacts assumption based on NCHM, 2019 Health impacts assumptions in SSP1-RCP4.5 scenario
(Assumptions are based on Bhutan National Adaptation Plan, 2023)

Bhutan Urban - Rural sustainability, regional strategies (Thimphu + Paro), and Hydrogen deployment

Bhutan green hydrogen perspective
SSP1 - RCP 4.5 scenario - hydrogen energy solution

Green hydrogen can be produced during the wet season (mainly in summer), which should be stored as hydrogen and used during
the dry season (in winter) when hydroelectric power is not sufficient. This can also increase electrification and meet NDC principles.
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The target of creating +15,900 jobs by 2047 in Paro, in the balanced mix sectors.

decarbonisation of heating and transport.



