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Wildfires play an important role in the carbon cycle and Earth’s energy balance. Despite
increasing incidences of tundra wildfires, very few studies on tundra-wildfire carbon
emissions exist, and the radiative forcing associated with these emissions is not available.
The manuscript of Moubarak et al. attempts to estimate carbon emissions and the
resultant radiative forcings from tundra wildfires in the Yukon-Kuskokwim River Delta
(YKD), Alaska. While it shows potential scientific significance to the climate community, I
find it hard to read overall. It is unclear to me how the authors estimate the carbon
emissions and radiative forcing, and the current estimate of radiative forcing is not
convincing to me either.

General comments

The manuscript fails to show the total global amounts of carbon emissions from tundra
wildfires and how significant they are, for example, compared to those from the boreal
forest on a global basis. While the current estimate of emissions from the YKD area
within Alaska is essential, it is not clear whether the global emissions are still significant
from the global perspective, given that the Tundra ecosystem covers only a small
fraction of the earth.
The radiative forcing estimation in the current format looks faulty. First, the radiative
forcing is given as a global average. However, the emissions and concentrations used
here are the regional mean values. In addition, how do the authors translate the
emissions to the concentrations of the gas/aerosol remaining in the atmosphere?

 

Specific comments



Line 57: Is there anything to do with “more variable precipitation” here? How is it related
to the “increasing temperature”?

Line 164: How do the authors “maximize” physical separation of the unburned sites?

Line 190-191: How do the authors calculate the organic matter combustion and carbon
loss? I cannot get any hint from Fig. A4. Can they provide an equation and/or diagram to
help readers understand this?

Line 192: Can the authors explain the reasons for the unexpected behaviors of tussock
measurements?

Line 246-248: How about the uncertainty associated with the emission factor?

Line 277-283. How do the authors get the atmospheric concentrations of CH4 and N2O
from the fire emissions?

Line 294. Again, how do the authors estimate the CO2 concentration from the fire
emissions?

Line 318. Although ozone precursors can affect CH4 formation, how are aerosols related to
CH4?

Line 340. Why is R20 used here? So only accounts for the cumulative radiative forcing at
the 20-year time zone?

Line 350: what is the “gls” function?

Line 359: what is the “lme” function?

Line 396: what is “SEM”?
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