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Regional climate experiment in the central mountainous area of Japan
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This is the continuous study to clarify the geo-environmental changes on the post-fire alpine slopes of Mount Shirouma-dake i
the Northern Japanese Alps. The fire occurred at May 9, 2009 on the alpine slopes of Mount Shirouma-dake, and the fire spre:
to the Pinus pumila communities and grasslands. Although the grass had a little damage by the fire, the Pinus pumila receive
nearly impact of the fire. In the Pinus pumila communities where the leaf burnt, forest floor is exposed and become easy to b
affected by atmospheric condition such as rain, wind, snow, and etc.

First, we illustrated a map of micro-landforms, based on geomorphological fieldworks. We observed these micro-landforms
repeatedly for three years after the fire. As the results of the observation, it is clear that remarkable changes of these micr
landforms have not occurred but some litter on the ground surface under the Pinus pumila communities are flushed out t
surroundings. The Pinus pumila communities established on the slopes consists of angular and sub-angular gravel with openwa
texture, which are covered by thin soil layer. Therefore, it is necessary to pay attention to soil erosion following the outflow of
the litter.

In addition, we observe the ground temperature and soil moisture, under the fired Pinus pumila communities and the no fire:
Pinus pumila communities, to find influence of the fire. The ground temperature sensors were installed into at 1 cm, 10 cm, an
40 cm depth. The soil moisture sensors were installed into at 1 cm and 10 cm depth. The 1 cm depth of the soil on the post-fir
slopes, the number of diurnal freeze-thaw cycles are increase, and the period of seasonal frost at 40 cm depth is extended for ¢
month.
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Impact of the expanded growing period length on carbon budget in a deciduous broad

leaved forest in future climate
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The growing period length of plants is one of the major interests in studying the current and future carbon cycles in terrestrial
ecosystems, since it would directly affect the photosynthetic CO2 uptake and respiratory CO2 release in those ecosystems.
this study, we examined the possible effects of growing period length on forest canopy and understory vegetation ecosystel
CO2 budget under future climate conditions, by combining [1] canopy-phenology model based on in-situ canopy observatior
and its dependency on microclimate and [2] ecosystem carbon cycling model. First, by using daily canopy surface images an
air temperature data at the Takayama deciduous broad-leaved forest site (TKY) from 2004 to 2009, we examined the dates |
the beginning of leaf expansion, the beginning of autumn leaf color development, and the end of leaf-fall, and their relationship:s
with air temperature. Second, we adapted these relationships between leaf phenology and air temperature to account for t
seasonal variation of canopy leaf area index (LAI) under future climatic conditions by referring to the climate projection data
based on A1B, A2 and B2 scenarios from CMIP3 Multi-Climate Models. Under the near future condition (2046 ? 2065) as
compared to the current condition (2002 ? 2007), the beginning of leaf expansion and the end of leaf-fall were 10-13 days earlie
and 7-9 days later. As a result, the potential growing period was predicted to be enhanced by 17-22 days. We also estimated tl
photosynthetic period of understory evergreen vegetation (i.e., from the end of snowmelt in spring to the beginning of snow cove
in late autumn) under current and near future climate conditions using NCAR/LSM model. Under the near future condition (2046
? 2065) as compared to the current condition (2002 ? 2007), the end of snowmelt in spring and beginning of snow cover in lat
autumn were 8-12 days earlier and 5 days later. As a result, the potential length of photosynthetic period of understory evergree
vegetation was predicted to be enhanced by 13-17 days. Then we introduced simulated phenology of canopy leaf area inde
into NCAR/LSM model to examine its possible effects on photosynthesis (GPP), ecosystem respiration (RE) and resulting ne
ecosystem CO2 budget (NEP) of overstory and understory vegetation in the near future climate. Annual total ecosystem GPP, R
and NEP was greater under the future condition than under the current condition by 9-12 %, 9-13% and 12-17%. The increase
GPP, RE and NEP were almost accounted by these increased by overstory vegetation. Our analysis indicates the importan
of understanding space-time distributions of canopy phenology dynamics and snow-cover and of their consideration into the
mechanistic evaluation of ecosystem functions in the climate studies.
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Mapping of forest area blown-down by the Isewan typhoon and the structure of current

forests in Northern Yatsugatake
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Subalpine forests are susceptible to strong wind. Therefore, strong wind storm, such as typhoon, is an important disturbanc
which consequently in?uences structure, dynamics and landscape of subalpine forests in Japan. The Isewan typhoon was the
of the strongest typhoon in 20th century, and destroyed a vast area of forests of central Japan in 1959. However, there are only
few detailed data on where the forest has been disturbed by the typhoon. In this study, the area disturbed by the Isewan-typho
was mapped for the subalpine region in Northern Yatsugatake by using air photographs. Further, biomass, productivity and fore:
structure derived from field survey in the disturbed area were compared with that in the undisturbed area.

Aerial photographs taken in 1962 revealed that 10% of the studied forest area was blown-down by the typhoon, especially
heavily on a western slope of Mt. Shimagare and Mt. Chausu (Fig. 1). From aerial photographs taken in 1966, blown-down tree
were removed from most of the disturbed area. The above ground biomass of disturbed stands was 70% smaller than that of t
undisturbed stands in 2012. The recent growth in biomass in disturbed stands is twice as high as that of undisturbed stands. /
though both disturbed and undisturbed stands were dominatddieg species, the disturbed stands lackesdiga diversifolia
and Picea jezoensigar. hondoensiscompared with the undisturbed stands.

These results indicate that a single super typhoon can destroy a large amount biomass of a subalpine forest and have a lal
influence on structure and dynamics of a forest even 50 years later.

goooo:gogobo,0bogoo,jgooboooo,oooon
Keywords: Northern Yatsugatake, Isewan typhoon, large-scale disturbance on a forest, air photograph

/ |

( 7 Mt. Shimagare
( Syl Y Fig. 1 The area blown—-down by
23} the Isewan—typhoon in the
3 Northern Yatsugatake (red area).
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Involvment of trichome and phytochrome in local adaptation along altitudinal gradients

in Arabidopsis kamchatica
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The effect of the warming experiment on the vegetation in the Japanese alpine-forest-limi

vegetation transition zone
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Habitat partitioning can maintain the coexistence of species with very similar ecological traits. We studied habitat partition-
ing between terrestrial and semi-arboreal congeneric rodents (Apodemus speciosus and A. argenteus) that often coexist desj
asymmetry in their competitive abilities. To understand seasonal and habitat variation in their partitioning, we evaluated season:
variation in food resources, habitat use, and habitat similarity between the species in a site comprising a mixture of grasslant
pine forest, and mixed forest. Food resources were available on the ground in all vegetation types in spring and autumn, but we
severe in summer. Apodemus speciosus was observed in all types of vegetation on the ground. In contrast, A. argenteus w
observed on the ground and on trees in pine forest, especially areas where the understory is covered by dwarf bamboo.

Habitat similarity tests revealed that habitat partitioning between two Apodemus species may vary seasonally, and the rele
tionship depends on habitat structure. This study suggests that the mechanism of habitat partitioning between terrestrial ar
semi-arboreal rodents in temperate forest is more complex than previously recognized.

This study additionally found that breeding seasons of the two species in this cold region were observed on summer from Jun
to October, whereas breeding seasons of them are observed on spring and autumn in many temperate regions in Japan.
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