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CO, efflux from the soil:

Integration of CO, produced from all
layers of soil.
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CO, protfile in soils after rainfall in California
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CO, profile under snowpack at
Harvard Forest




CO, efflux under snowpack:

Steady state
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Under the steady state, the snowpack does not physically Jhange CO, fluxes,
but does change the CO, concentration gradient and diffusivity.




CO, efflux under snowpack:

Transient period
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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.
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Soil CO, protile under snowpack

1600

1400 -

N
N
o
o

CO, concentration (PPM)
2 3
o (@)

A
A

600 -

400

Dec Jan Feb March
Month



CO, concentration and snow depth
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CO, efflux and snow depth
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Total CO, efflux over the winter (90 days) = 50.6 gC m~
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CO, efflux vs. temperature
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CO, protile and automated
chambers at Harvard Forest




CO, concentration (ppm)

Soil CO, profile and [CO,] in closed
chambers
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Soil CO, protile and [CO,] in closed chambers

3000
2500 WWWWWMMWMWWWMM
€
S 2000 -
Re]
g ——— CO2 inside chamber
GC_) 1500 ~ —— 2 cm soil
e —— 8 cm soil
Q —— 16 cm soil
o
~ 1000 o
O
(@) /’
500 - /M/ //N /// /rﬁ
19 min. closure
0 T T T T T T T T T
300Q5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 50
——— Gradient 0-2 cm
—— Gradient 2-8 cm
250
E 200
o
1S
a
Q
= 150 WM WW
cC
0
ks
o]
¢5 100 -
C Open Open C Open Open c
50
0 T T T T T T T T T

0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
Hour on Day 236



CO, efflux and [CO,] in closed chambers
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CO, eftlux and [CO,] in closed chambers
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For every 100 ppm increase in CO, concentration inside the
chamber, CO, efflux could be decreased by 0.08 pmol m= s-1,



Conclusions

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

Q,, is higher in the low temperature range
than that in the high temperature range in
winter.

« The closed chamber decreases the CO,
gradient in soil and thus may
underestimate CO,, efflux.
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