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Blue pine 
forests



Cultural sites  
are often 
surrounded 
by fire-prone 
forests 



- Bhutan forest cover 70.8%, blue pine covers 3.7%

- Blue pine (Pinus wallichiana): 

- Native to Himalayas; elevation 2100 ς3200 m

- Early successional species

- Secondary even-aged stands

- Most are < 60 years old due to ag abandonment

- Young trees are highly fire prone

- Occur in close proximity to settlements

Introduction ςBlue pine ecosystems

Climate change and Blue Pine

- .ƘǳǘŀƴΩǎ ŎƭƛƳŀǘŜ ǎǘǊƻƴƎƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ Ƴƻƴǎƻƻƴǎ 

- Altered monsoon dynamics, including failures and delays

- Possible increase in fire activity (Gyeltschen2018)



Young blue pine 
forests on abandoned 
agricultural land



Introduction ςResearch problem and objectives

i. Climatic changes (hotter, 
drier conditions) are likely to 
increase wildfire hazards

ii. There is strong spatial 
variability in wildfire hazards 
between and within study 
areas

i. Identify effects of 
climate change on 
wildfire hazards in 
the WUI

ii. Characterize and 
map wildfire 
hazards 

Objectives Hypotheses

LƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ǿƛƭŘŦƛǊŜ ƘŀȊŀǊŘǎ ƛƴ .ƘǳǘŀƴΩǎ ōƭǳŜ ǇƛƴŜ ŦƻǊŜǎǘǎ

Climate change is expected to alter fire regimes

Blue pine is very sensitive to wildfire

Rural livelihoods are highly dependent on forest resources

Research goal

Few studies on forest fires in Bhutan



Methods workflow

- Vegetation/fuel profile

- Topography 

- Climate

Data 
collection

Data 
processing

Wildfire 
simulation 

model

Fire hazard 
index

- Fuel structure 
characterization

- Interpolation to 
landscape level

- FlamMap

- Climate scenarios

- Fire hazard map



Study area and data collection

Plot distribution in Thimphu(left) and Jakar(right). In orange, borders 
of the study area.

Thimphu 58 plots

Jakar44 plots
Total plots sampled

Blue pine forests in Bhutan

Study areas

Thimphu


