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CO2 diffuse processes in soils: impacts of 
rainfall, snowpack and closed chambers



CO2 efflux from the soil: 

Integration of CO2 produced from all 

layers of soil. 
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CO2 profile in soils after rainfall in California
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CO2 profile under snowpack at 

Harvard Forest
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CO2 efflux under snowpack:

Steady state
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Under the steady state, the snowpack does not physically change COUnder the steady state, the snowpack does not physically change CO22 fluxes, fluxes, 
but does change the CObut does change the CO22 concentration gradient and diffusivity.concentration gradient and diffusivity.
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CO2 efflux under snowpack:

Transient period
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snowsnow ??
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Under the transient period (during snow fall or melting), the snow fall 
decreases the flux and the melting of snowpack increases the flux.

snowsnow ??



Soil CO2 profile under snowpack
 c
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CO2 concentration and snow depth
 c
o
n
c
e
n
tr
a
ti
o
n
 (
P
P
M
)

900

1000

1100

1200

S
n
o
w
 d
e
p
th
 (
c
m
)30

40

50

CO2 at 2cm

Snow depth

C
O

2
 c
o
n
c
e
n
tr
a
ti
o
n
 (
P
P
M
)

400

500

600

700

800

900

S
n
o
w
 d
e
p
th
 (
c
m
)

-10

0

10

20

Month

Dec Jan Feb March



CO2 efflux and snow depth
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CO2 efflux vs. temperature
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CO2 profile and automated 

chambers at Harvard Forest



Soil CO2 profile and [CO2] in closed 

chambers

 c
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CO2 efflux and [CO2] in closed chambers
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For every 100 ppm increase in COFor every 100 ppm increase in CO22 concentration inside the concentration inside the 
chamber, COchamber, CO22 efflux could be decreased by 0.08 efflux could be decreased by 0.08 µµmol mmol m--22 ss--11. . 



Conclusions

• The physical impacts of snowpack vary 
between under the steady state and during 
the transient period (snow fall or melting). 

Q10 is higher in the low temperature range 
than that in the high temperature range in 

10

than that in the high temperature range in 
winter. 

� The closed chamber decreases the CO2

gradient in soil and thus may 
underestimate CO2 efflux. 
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Questions and Comments???


