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Interactions between BVOCs and climate

(Penuelas and Staudt, 2010)
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BVOCs emission Modeling
The Model of Emissions of Gases and Aerosols from Nature (MEGAN) 

(Guenther et. al, 2012)

~50%

～300%



 University of California, Irvine

Rapid changes of climate in the Arctic

(Box et al., 2019)
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Strong temperature response of isoprene in the Arctic

(Seco et al., 2022)
(Vettikkat et al., 2023)

(Seco et al., 2020)



BEAR-oNS: Biogenic 
Emissions and Aerosol 
Response on the 
North Slope 

• First field campaign :

     July – August 2022;

• Campaign location: The 
transition of vegetation 
zones in the Alaskan 
Arctic along a transect 
across the NSA (from 
Toolik to Prudhoe Bay).
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Chamber experiments for tundra vegetations

The gas-exchange chamber system from UCI BAI lab
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Willows and sedges are the main isoprene emitters

• The standard emission factors (T=30°C and PAR = 1000 μmol 
m-2 s-1) of isoprene from the plants in Arctic
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Willows in the Arctic follows current isoprene emission 
alogrithm in MEGAN
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The temperature history can change the emission 
capacity of willows

The standard emission factors of willows:
• Salix Pulchra: 4.45 (± 5.48) nmol m-2 s-1

• Salix Glauca: 7.19 (± 10.44) nmol m-2 s-1

• Salix Pulchra (Potosnak et al., 2013): 6.85 
(± 5.87) nmol m-2 s-1  (T=25 °C)

• The temperature history could change the emission factor of willows in a 
wide range.
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Sedges have a much stronger temperautre response than the 
willows as well as the MEGAN model
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Temperature response curves 
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The updated model can better explain flux measurements
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• The averaged isoprene emission during 2000-2009 in 
the high latitude regions (>60° N) increase ~31% 
according to the Community Land Model (CLM).

• The updated model can simulate the nearly 
doubled increase trend of isoprene in the Arctic.

Global-scale estimation
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The impact of warming on the future isoprene emission in the Arctic

(Wang et al., in prepare)
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Conclusions

• The gas-exchange chamber experiments conducted in this study confirm 
the strong isoprene temperature response curve reported for Arctic 
ecosystem-level flux measurements. 

• An isoprene emission model could simulate flux observations in the three 
high-latitude sites by integrating findings from this study.

• We also found that emission of this strong temperature response caused 
~31% underestimation of isoprene emission for the high-latitude in 
Community Land Model Version 5 (CLM5). 

• We found that the current model underestimated the long-term trend of 
isoprene emission during 1960-2009 in the boreal  regions would by 91%. 
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But that’s not it….

California field sedge

European grey sedge


