P02-013 Toriyama.Jumpel

7T AHNEERZ v b e RITRIT 5 EEYE DR EREDOERMELR L £ DER

FUETEL Hf OhE) A2 AR TR S W ¢
L B TP LN ST
2 BRI TP R BE L (FARFFRIIER)
S BRIV [ ST
BRI DT E B AT

Spatial variation in development of organic layer and its controlling factor under black spruce
stands in Interior Alaska

Jumpei Toriyama®, Ayumi Tanaka-Oda?, Tomoaki Morishita® and Yojiro Matsuura®
'Kyushu Research Center, Forestry and Forest Products Research Institute (FFPRI)
Department of Forest Site Environment, FFPRI, JSPS fellow
*Shikoku Research Center, FFPRI
*Bureau of International Partnership, FFPRI

Responses of both vegetation and soil to changing climate are key processes to estimate the future effect of warming climate
on forest ecosystems in circumpolar region. In discontinuous permafrost region, distribution of different forest types and tree
growth rate are affected by spatial variation in active layer depth. Meanwhile, soil biogeochemical process that controls
greenhouse gas emission and removals may also be affected by the development of organic layer in forest floor. We focused
on moss and lichen that form thick organic layer in subarctic forests and investigated spatial variation in thickness of organic
layer and its controlling factor within a watershed. Study site is Caribou-Poker Creeks Research Watershed (CPCRW) in
Interior Alaska, The Bonanza Creek Long Term Ecological Research sites. In CPCRW, black spruce (Picea mariana) is
dominated especially in north-facing slope and lower slope position where active layer is shallow. We set a plot of 600 m x
600 m and 49 grid points of 100m intervals in a northeast-facing slope with altitude of 250-350 m in July 2015 (Figure 1). In
each grid point, we investigated coverage ratio of forest floor (leaf litter, moss, lichen and soil), thickness of organic layer,
density of individuals of moss (5 cm x 5 cm), temperature (5 cm below from surface), tree density within 2 m of moss census
point, diameter of breast height (DBH) of each tree. Moss species in study site were mainly Hylocomium splendens and
Pleurozium schreberi. The thickness of organic layer ranged 6 to 41 cm. Thick organic layer (>20 cm) was obtained grid point
where tree size was relatively small (DBH <11 cm, Figure 2). The grid point with thick organic layer was also characterized by
the absence of coverage of leaf litter in forest flower (Figure 3). The relationship between temperature and thickness of organic
layer was not clear, while organic layer was thick in north-facing slope and upper slope position. Accordingly, thick organic
layer might be formed in the north-facing slope where tree and canopy size are small and there is no inhibition of moss growth
by leaf litter. Additional advantage for moss growth by longer duration of daylight is offered in the upper slope position and it
might also contribute to the forming of thick organic layer.
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Figure 1. Study site and topography
Contour lines are at 10m intervals in elevation. The number is elevation (m). Closed points are grid point for tree and moss census. The
figure is illustrated based on Digital Elevation Model (DEM) of CPCRW (Chapin and Hollingsworth, 2010).
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Figure 2. Relationship between diameter of Figure 3. Relationship between coverage of leaf
breast height and thickness of organic layer litter and thickness of organic layer
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