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ABSTRACT

3-year winter and spring soil CO,, efflux was conducted in several

sites along the trans-Alaska pipeline, Alaska during winter and
spring seasons of 2010 to 2012. During the spring, the snow was
disappeared mostly fast in the surrounding of tree such as white
spruce (Picea glauca) and black spruce (Picea mariana) in boreal
forest of Alaska. On the other hand, in tundra, the snow-covered
tussock tundra was firstly exposed due to the topography. In white
spruce forest, 4-directional soil CO, efflux is higher east, south,

west, and north in turn. Soil temperature is a crucial role In
determining soil CO,, efflux, indicating a exponential curve. The

CO, efflux is related to with and without snow cluster that formed

by sublimation. However, the efflux has much lower relation to
snow depth. In exposed soil in spring of 2011, the CO, efflux is

similar to the growing season CO, efflux. 3-yr spring CO, efflux
corresponds to 22-46% of annual CO,, efflux along the trans-
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Fig. 1. Site locations along the trans-  Fig. 2. Figure 2. Site views in a) black

Alaska pipeline, during spring seasons spruce forest site (BC), b) and c) white

of 2010 to 2012. Solid circles are black spruce sites (GC and TZ), and d) tundra

spruce forest sites, open squares are  site (UT) during spring of 2011. Exposed

white spruce forest sites, and solid soils were found in surrounding stems

squares denote tundra sites. and tree well (a to ¢) and in tussock (d)
due to fast snow-melting by long wave
radiation for nighttime.

Black spruce (Picea mariana) site: YL, YU, and BC,
White spruce (Picea glauca) site: GC and TZ,

Tundra site: Sal, UT, and CT
Observation period: winter/spring seasons of 2010 to 2012

Results and Discussion

1. Temperature
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Fig. 3. Responses of spring CO, efflux on soil temperature at 5 cm below the

surface in a) black spruce forest sites, b) white spruce forest sites, and tundra
sites during the spring of 2010 to 2012. The dotted curves denote the 3-year
exponential relationship between spring CO,, efflux and soil temperature.
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Fig. 4. Responses of spring CO, efflux on soil temperature at 5 cm below the surface

measured in four-direction from the stem of white spruce in a) GC and b) TZ sites
during the spring. The dotted curves denote the 3-year exponential relationship
between spring CO, efflux and soil temperature.

3. Snhow depth and cluster
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Fig. 5. Responses of spring CO, efflux on a) snow depth and b) soil temperature at

5 cm below the surface with and without cluster in tundra sites during the spring. The
dotted curves denote the 3-year exponential relationship between spring CO,, efflux

and a) snow depth and b) soil temperature after the removal of cluster, and the line
in b) shows the relationship between the efflux and soil temperature

4. Annual soil CO, efflux vs soil temperature
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Table 2 Constants and correlation coefficients in exponential equation of soil CO, efflux on soil temperature at 3 cm below the surface in white spruce, black spruce and tunra sites across haul road of
Alaska during spring seasons of 2010t 2012, which the equation is as CO, = a exp (b ST5), based on a ane-way ANOVA at the 95% confidence leve

Year  number Whole White spruce Black spruce Tundra
a b R0 p 2 b R QY p a2 b RIQ p a2 b R OQ
010 49 1064 0313 090 (407 <0001 0766 0343 053 | 31 0075 1414 0588 077 | 36 00126 0568 0310 099 22 00030

010100 080 0337 061 (20 <0001 0330 0806 073 | 198 0002 0664 0641 090 | 4492 00083 0379 0290 040 [ 182 <0.001
01267 0869 0262 072 168 00015 0448 0851 066 [4%4 0007 0043 1248 077 | 203024 <0001 0795 024 062 127 <0.00°

Tl 216 0937 038 072 (266 <0001 055 0831 067 | 202 <0001 052 052 0721 167 <0001 0515 0296 045 129 <0.001
* Qs calculated from the equation (3).
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