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The resolution dependency of the topographic effect on solar radiation flux on a comple»
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Introduction

The solar radiation flux is the fundamental energy source for carbon, heat and water cycle. The topographic condition affect
the radiation amount over complex topography by its shadow and inclination. The in-situ observation in the mountainous are:
often suffers from such topographic effects. On the other hand, the scale of the meteorological consideration still stays more tha
km scale or just one point observation. The resolution does not seem to be enough for mountainous area. Here, the solar radiati
flux on the surface of mountainous area was studied, where we have many studies relating to "Japanese Alps Inter-Universi
Cooperative Project”.

Data and method

The global solar radiation was estimated for 360x160 points with 100m distance in 36 km x 16 km area including Mt. Norikura
in central mountainous area in Japan. The altitude ranges from 600 m to 3000 m. The Takayama field station of Gifu University
is located at 1342 m. The hourly global solar radiation flux, temperature and pressure data there in 2010 were used to estima
the solar radiation flux in the area. Digital Map 50 m Grid (Elevation) by Geospatial information authority of Japan was also
used. The elevation data are averaged in 100 m, 200 m, 500 m, 1000 m, 2000 m and 5000 m to know resolution dependenc
The skylines from each target point were calculated using elevation data in the area of 70 km distance for 50 m grid and abot
200 km for larger grids. The difference is due to the computational power, but almost all points in fine scale elevation data catct
the skyline near area because fine elevation data resolves mountains well. The sky view factor was calculated using the skylir
data, but the sky was projected onto the inclined surface. It often shows lower value than it for horizontal plain. The observec
solar radiation was divided into direct and diffusive components using Spitters et. al. 1984 or Liu and Jordan 1960. The latte!
includes air mass consideration. The shadows of mountains are considered for the direct component flux and sky view factor
the diffusive component and the reflection from ground surface from other area are assumed to reach the target area. The to
solar radiation received under horizontal unit area, that means large inclined area, was computed.

Results and discussion

The standard deviation for annual mean solar radiation flux distribution is increased from severalfuyri000 km grid
to 30 Wn1 2 for 50 m grid with forest albedo (0.15). The mean solar radiation is about 150 3\fihe increasing tendency
does not show saturation. The finer scale produces larger variation. The increasing is rapid for valley area under 500 m grid. Th
tendency is strengthen by higher albedo. The above results are for inclined surface under unit horizontal area. Heat is exchang
in inclined surface but usual observation of global radiation is done horizontally. In such a case, the standard deviation stay
only about 6 Wnt2. The inclination of surface is a major reason of the spacial variation. The difference between horizontal
and inclined surface can be a reason of the imbalance of heat budget analysis over slope and it is hecessary to be countec
observational data analysis.

The comparison between the observed global radiation of Takayama evergreen coniferous site (TKC) at 800m and the e
timated one for horizontal plain shows 10% mean bias error for fine days, but the difference become much larger for cloudy
days. Sometimes TKC observation shows larger value than Takayama station in spite of altitude difference due to local weathe
condition. The facts indicate the limitation of the approach here. Finally, the estimated results with snow albedo in winter and
with forest albedo in other seasons are produced hourly with 50m grid elevation data for 2010 in the area. It may be useful fo
the solar radiation data in the area.
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Vegetation and climate history for the past 34,000 years based on the sediment core an:
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Monitoring rockwall erosion and soil transport in an alpine area, Southern Japanese Alps
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Denudation rate of a large landslide in the Japanese Alps
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Akakuzure landslide, one of large landslides in the Japanese Alps, has an anaclinal structure as a result of deep-seated grav
tional slope deformation. Denudation rate of the bare ground in the landslide was evaluated from two kinds of geodetic surveys
The airborne LIDAR survey was performed for the whole landslide in 2003 and 2007. In contrast, the ground-based LiDAR was
performed for the upper area of the landslide in October 2010, June and November 2011. In addition, meteorological paramete
(air and ground surface temperatures and precipitation) were also monitored. The average denudation rate during 2003 to 20
and during 2007 to 2010 indicated 0.22 m/yr and 0.18 m/yr, respectively. On one part, denudation rate during winter (Octobel
2010 to June 2011) was about three times of that during summer (June to November 2011). Annual and diurnal frost action
probably cause such seasonal variation in denudation.
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In mountainous area where less affected by human activities, we are able to collect efficiently chemical components in the
snow layers, which is transported long-range from continent. In recent years, increase of acid material by the artificial source
has been concerned. Although the studies about spatial distribution of chemical components have been executed actively
plain field and seacoast region, it is few in mountainous area of central Japan because of the difficulty of access. Therefore, it |
significant to collect the data of chemical components in snow layers at mountainous area.

This study purposes of two things. First, we aim to clarify the origin of the chemical components preserved in snow layers
on mountainous area of central Japan. Second, we discuss the spatial distribution of the chemical components in snow layers
mountainous area of central Japan.

We collected the samples of snow layers during February to April of 2011 in mountainous area of central Japan, and then wi
performed chemical analysis the samples using the ion chromatography.

In the results, it has become clear that the source df, Még>*, and CI- are sea salt components. On the other hand, the
source of S~ and NG~ are mainly non-sea salt components. Additionally;-Kzation and Ct/Anion are decreased with
distance from the Sea of Japan. The opposite way round, nds&ion (non-sa It SO,2~/Anion) is increase with distance
from the Sea of Japan.
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Various chemical materials were included in precipitation. Precipitated chemical materials have been stored in the snow layer
before the start of snowmelt. Therefore, we get the atmospheric information in winter season from snowpack. We conducte
the snow pit study, and the chemistry of snow layer was studied in detail. In this study, we aim to clarify characteristics of snow
chemistry in the Japanese Alps. We conducted the sequential snow pit study during winter in Mt. Nisi-hodaka, the Japanese Alp:
The snow pits were dug through the entire snowpack. We observed the cross-section of the snow pit to clarify snow conditions
which are snow stratigraphy, temperature, and density of snow. Afterwards we collected the snow samples. The snow sample
were melted in a clean room. The pH and electric conductivity and concentrations of major ions were measured. Almost snov

samples are acid snow (less than pH 5.62).
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The Japanese Alps area is one of the world’s best snowy regions. In this area winter precipitation is observed mainly twc
patterns such as winter monsoon pattern and low pressure pattern. Therefore, the chemical characteristics of the snowpack
different by snowfall types. In order to understand hydro-chemical cycle of this area, it is important to evaluate the influence
of snowfall. The purpose of this study was to clarify spatial distribution of chemical components in fresh snow. We conducted
a snow pit study immediately after snowfall, on the route from Matsumoto to the city of Japan Sea side. Snow density and
temperatures were measured every 0.03 m. After these measurements, we collected fresh snow samples. The samples w
melted, then pH, electric conductivity and major ions tN&K+, Mg?t, C&*, CI—, NO;~ and SQ2~) were analyzed in clean
room. The concentrations of the sea salt components in fresh snow were lower at the inland observation point.

1/1



Japan Geoscience Union Meeting 2012 ‘e < ;

(May 20-25 2012 at Makuhari, Chiba, Japan)
©2012. Japan Geoscience Union. All Rights Reserved. ]ag{;‘sgime

Union

AHW28-P09 go:booboboobo 00:50 200 17:00-18:00

000o000ooooooooooo _ _ _ _
The regional and chemical characteristics of spring water in Kamikochi, the Japanes:

Alps

oooo ™ oooootoooo!
KURAMOTO, Takayukt*, SASAKI Akihiko!, SUZUKI Keisuké

lgoooooooooooog
LIMS, Shinshu University

There are much spring waters in the Azusa River which flows through Kamikochi. These spring waters form the branch of
the Azusa River. Spring water shows the characteristics reflecting an underground water flow. Therefore, in order to understan
the water cycle of Kamikochi, it is important to understand the formation mechanism of spring water. In this study, we aimed
to clarify the characteristics of spring water which forms the branch of Azusa River in Kamikochi. We set up the thermometer
in five places of a basin for the measuring of spring and river water temperature. The water samples were collected in wate
temperature measuring site and Azusa River from July 2011. The pH, electric conductivity and major ions were analyzed with
the pH meter, conductivity meter, and ion chromatographs (Dionex: ICS-2000), respectively. In additioj, E@@entration
was measured using the sulfuric acid titration method. The temperatures of spring waters were almost constant from the end
August to the beginning of October.
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Estimation of catchment transit time in Fuji River Basin by using an improved lumped

model
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As an important parameter that reflects the characteristics of catchments, the catchment transit time (CTT) has been give
much more widely attentions especially in recent years. The CTT is defined as the time water spends travelling through a catct
ment to the stream netwofK, and it describes how catchments retain and release water and solutes and thus control geochemica
and biogeochemical cycling and contamination persist€éhogonventional approaches for estimating CTT require specific hy-
drological characteristics such as transit time distribution (TTD) functions. The objectives of the present study are to develop «
new approach for estimating CTT without prior information on such TTD functions and to apply it to the Fuji River basin in the
Central Japan Alps Region.

In this study, an improved Tank modél was used to compute mean CTT and TTD functions simultaneously. It involved wa-
ter fluxes and isotope mass balance. Water storage capacity in the catchment, which strongly affects CTT, is reflected in isotof
mass balance more sensitively than in water fluxes. A model calibrated with observed discharge and isotope data is used f
virtual age tracer computation to estimate CTT. This model does not only consider the hydrological data and physical process c
the research area but also reflects the actual TTD with considering the geological condition, land use and the other catchmer
hydrological conditions. For the calibration of the model, we used river discharge record obtained by the Ministry of Land,
Infrastructure and Transportation, and are collecting isotope data of precipitation and river waters monthly or semi-weekly. Five
sub-catchments (SC1°SC5) in the Fuji River basin was selected to test the model with five layers: the surface layer, upper-sc
layer, lower-soil layer, groundwater aquifer layer and bedrock layer (Layer 1- Layer 5). The evaluation of the model output was
assessed using Nash-Sutcliffe efficiency (NSE), root mean square error-observations standard deviation ratio (RSR), and perce
bias (PBIAS)“.

Using long time-series of discharge records for calibration, the simulated discharge basically satisfied requirements of reprc
ducing water fluxes and their balance, while improvements in parameter estimations relating to isotope mass balance is necesse
The results of each sub-catchment demonstrated that the mean CTT of SC4 (1873 days = 5.13 years) is the longest among 1
other sub-catchments. However, the mean CTT of SC5 was estimated to be 316 days as the smallest one. The time of 6.78 ye.
are required to renew 99.9% of the water volume in the SC5. The other sub-catchments need more than ten years to get 99.¢
water volume refreshed. The estimated TTD functions demonstrate their dependence on precipitation amount and area of tl
catchment.
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Snow Depth Measurement using Kinematic GPS on Karasawa Cirque, Japanese Northe

Alps
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In the mountainous area, snow depth is known to increases so as to become of high altitudes. However, the snow dep
distribution are hardly measured in the high mountain. It is significant to clarify the snow depth distribution based on actual
measurement of snow depth in order to calculate the water equivalent of snow in its hydrographic basin. The measuremei
using GPS is attracted to attentions because the method of the GPS measurement is simple and high resolution. Especially,
Kinematic GPS measurement using two GPS receivers make possible to the measurement a wide area in a short time. We a
to measure the snow depth based on the Kinematic GPS measurement in Karasawa Cirque where is one of the biggest cirque

Japan.
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Alpine vegetation monitoring using digital photography in the Kisokomagatake, central

Japan
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The arctic and alpine floras are regarded as highly sensitive to the impacts of climate change. The climate changes will becon
increasingly pronounced over the next one hundred year. Therefore, we should accelerate our effort to assess and monitor trer
in conditions of alpine vegetation to obtain early-warning signals of environmental change. However, most alpine regions are
poorly monitored in Japan due to the harsh climate and difficult access.

We started the vegetation investigation at Mt. Koma and Mt. Sannosawa in central Japan. We also developed an automatt
green vegetation cover extraction methods using digital photography to simplify and accurately quantify the investigation. This
study reported vegetation changes between 2008 and 2011.

We set 4 permanent quadrats of % at 14 sites on 6 regions and divided the each quadrat into 100 small grids{D.Alm
vascular plant species were recorded each grids. Percentage of green vegetation cover was calculated using digital photogray
of each quadrats as follows. The classification of green vegetation and background was achieved by determining a threshold
one-dimensional colour space, which is based on transform values (G/(R + G + B)) from RGB image. Soil surface temperature
(at depth of 0.5-1 cm) was automatically recorded with data loggers at 1-h intervals to determine the timing of snowmelt.

Species richness per quadrats slightly increased during three years. Total number of emerged species in 100 small grids sigr
icantly increased. Vegetation cover also significantly increased in some quadrats. These results seem to be primarily caused
the recent warming in the region. Unusually high summer temperatures, which were 1.5 degrees higher than usual, have record
in 2010. Vegetation cover of shrub species, sucRiasis pumilg increased in some quadrats. Because species richness tended
to decrease at the quadrats that shrub species were dominant, species composition would be changed if these trends continue

The results of this study suggest that changes in the vegetation cover will precede detectable changes in number of species &
composition. The vegetation cover can be obtained by digital photography, which is more effective, objective, and accurate tha
human conducted methods.

It should be considered that short-term studies are not enough to resolve the uncertainty of whether recorded signals are cc
sistent trends towards serious changes in numbers of species and composition. We will continue the monitoring to reveal longe
term vegetation changes.

00o000:00000000,0000,0000,00,000000
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Marked loss of genetic diversity within glacial-relic populations of Dryas octopetala in

the Japanese Alps
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For arctic-alpine species with wide-ranging distributions throughout circum-arctic regions and southward into mid-latitude
mountains, range shifts in response to climatic change were both latitudinal (especially in circum-arctic areas) and altitudina
(in mountain regions). Latitudinal range shifts occurred over large areas and involved long-distance dispersal, whereas altitt
dinal shifts were more localized. Therefore, the genetic consequence of these types of range shift can be predicted to diffe
Dryas octopetald.., an arctic-alpine plant, is widely distributed from the Eurasian and American arctic tundra to temperate
mountains in Europe, in North America, and in Asia south to Japan, which is one of the southernmost areas for the cold-adapte
species. In this study, we compared the genetic structuie ottopetalgoopulations along latitudinal transects from the High
Arctic to mid-latitude mountains in the Japanese Alps. Investigation of genetic variation Mtlmiotopetalapopulations in-
habiting the Japanese Alps provides an example of how cold-adapted organisms survived at the southernmost limits of th
distribution, at least since Holocene warming.

We analyzed a total of 656 individuals across 14 populations (six in the Japanese Alps, one in Hokkaido, one in China, three i
North America, two in North Europe, one in the High Arctic) using nine nuclear microsatellite loci. Population genetic structure
was assessed by analyzing genetic diversity indices for each population, examining clustering among populations.

The clustering analysis among the populations revealed an isolated marginal group of populations in the Japanese archipelag
The populations in the Japanese Alps exhibited low genetic diversity within populations compared with those in high latitude
regions. Loss of genetic diversity was especially pronounced in the Southern Japanese Alps. High level of genetic diversity wa
detected in two Alaskan populations, supporting the Beringia refugium hypothesis for arctic and alpine plants. No significance
of isolation-by-distance in the populations demonstrated that genetic drift was a strong force shaping the genetic structure in th
Japanese Alps. The resulting stochastic reduction of genetic diversity in the cold-adapted plants at the southernmost limit of th
distribution may constrain their evolutionary potential, thereby inhibiting adaptation under climate change.
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Effects of gap-mosaic structures on biodegradation of organic matter in soil ecosystem

in old-growth forest
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Old-growth forests serve as a global carbon sink, but they are not protected by international treaties, because it is general
thought that ageing forests cease to accumulate carbon in live woody tissues (kira & shidei 1967; Odum 1969). Recently studie
reported however, old-growth forests can continue to accumulate carbon, contrary to the longstanding view that they are carbc
neutral (Luyssaert et al. 2008; Lewis et al. 2009). If this is true, most of carbon may move into non-living pools such as litter (leaf
and woddy detritus) and soil. In addition, Old-growth forests generally have higher spatial heterogeneous structures (gap-mosa
structures). These forests structural properties may be greatly contributed to the carbon cycling of old-growth forests. In this
study, we therefore focused on determining the litter decomposition rates and chemical properties of soil organic matter (SOM
in three stages of forest standings plots of old-growth forest to clarify the relationship between spatial heterogeneous and organ
matter decomposition in surface soil ecosystems.

We conducted this study on Kayanodaira Research Station, Shinshu University, Japan (a permanent plot of 1 ha was set or
research station in 2005). The study area has a seasonal cool-temperate climate. The dominant spegies @enat&lume
(3007500 age). From November 2010, three experimental plots £] %vare established by differences of vegetation conditions
to gap, young, and mature sites. Litter decomposition rate was estimated by litterbag methods from Novenber 2010 to Octobe
2011. Characterization of SOM was performed by optical properties. All investigation was performed 5 replicate.

Litter mass remaining rate during 350 days decreased from gap (8§@)ng (82.1)> mature (81.6) at L layer and decreased
from gap (94.6)> young (89.0)> mature (85.5) at FH layers. Degree of biodegradation of SOM estimated from aliphaticity
(Alkyl C:O-alkyl C ratio) in gap site showed significantly lower values. These results strongly suggest that gap structure slow the
microbial activities in soil ecosystems in old-growth forest.
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Ecophysiological dynamics of forest canopy photosynthesis and its optical observation
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Forest ecosystem has a crucial role in regulating the earth system as well as in supporting various ecosystem services su
as primary production and biodiversity persistence. Understanding on the ecophysiological dynamics of forest canopy photo
synthesis and ecosystem-scale carbon cycling is still an important theme of environmental science. In addition, the progress
satellite optical remote sensing provides us to observe the broad-scale ecosystem structure from days to years, and from plot
continental scales. In this study we aimed to reveal the functional role of leaf-level ecophysiology and forest leaf area distribu-
tion in forest canopy photosynthesis in a cool-temperate deciduous broadleaf forest at "Takayama” super-site, in central Japa
Simultaneously we made optical remote sensing of canopy structure in means of several vegetation indices (NDVI, EVI, GRVI,
Cl) to detect the phenological changes of canopy photosynthetic property. Our in-situ observation of leaf and canopy charac
teristics, which were analyzed by an ecosystem carbon cycling model, revealed that their phenological changes and summ
micro-meteorology are responsible for seasonal and inter-annual variations in canopy photosynthesis. Significant correlatior
were found between the vegetation indices and canopy photosynthetic capacity, but the relationships changed throughout tl
seasons from spring to summer, and to autumn. Our next challenge goes to apply these findings to gain insights into detaile
understanding on the carbon metabolism of forest ecosystem and also to assess the canopy photosynthesis at landscape - regi
scales by satellite remote sensing.
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Carbon dynamics along a chronosequence of Japanese Cedar plantations in central Jag
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Managed, even-aged Japanese cedar plantations are now the most extensive managed forest ecosystem in Japan, compr
"20% of the Japanese forested landscape. The age-dependent variability of ecosystem carbon dynamics was assessed by me:
ing biometric based net ecosystem production (NEP) of nine cedar plantations in Takayama, central Japan. The study sites rang
in age from 3 -year-old after plantation to mature stands (105 years). Total net primary production (NPP) was low immediately
after plantation, highest 36 years stand, and then gradually decreased with age. In contrast, soil respiration had no clear tre
with age, although root biomass related to soil respiration. After harvesting, cedar plantations are typically a net source of carbo
around 5 years, followed by peak in NEP in mid-aged forest (ca. 40 years). In maturing stands, NEP declines as a result of th
age-related reduction of growth.
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Carbon budget in a deciduous broad-leaved forest considering the expanded growing se

son length by global warming
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The growing season length of plants is one of the major interests in studying the current and future carbon cycles in terrestrie
ecosystems, since it would directly affect the photosynthetie @Qake and respiratory GQelease in those ecosystems. In this
study, we examined the possible effects of growing season length under current climate and in future climate on forest ecosy:
tem CG budget, by combining in-situ observation of canopy phenology and ecosystem carbon cycling model.. First, by using
daily canopy surface images and air temperature data at the Takayama deciduous broad-leaved forest site (TKY) from 2004 |
2009, we examined the dates of the beginning of leaf expansion, the beginning of autumn leaf color development, and the end «
leaf-fall, and their relationships with air temperature. We found that (1) leaf expansion began when the accumulated effective ai
temperature from the first day of the year (based on a 5 deg C threshold) exceeded 140.0 +/- 13.5 deg C (average +/- stande
deviation) during spring; (2) leaf color development began when the 5-day moving-average daily temperature fell below 10.8 +/-
1.3 deg C during autumn; and (3) the leaf-fall period, which was defined as the period between the beginning of autumn lea
color development and the end of leaf-fall, was 30.7 +/- 4.0 days. Second, we adapted these relationships between leaf phenolo
and air temperature to account for the seasonal variation of leaf area index (LAI) under future climatic conditions referring to
the projection data of climatic conditions based on several scenarios from CMIP3 Multi-Climate Models. As a result, the grow-
ing season length was expected to expand in future climate than present. Finally, we introduced thus simulated phenology ¢
LAl into NCAR/LSM model to examine its possible effects on canopy photosynthesis, ecosystem respiration and resulting net
ecosystem C®budget in the future climate. Our analysis could provide the importance of phenological field observation and the
consideration of phenological impact for future climate studies.
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(a)Lasius fuji (b)Stomaphis yanonis (c)Stomaphis yanonis
field collected non-ant attended
(ant attended)
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Figure Cuticular hydrocarbon profiles of (a) the ant Lasius fuji, (b) the aphid
Stomaphis yanonis (field collected), and (¢) S. yanonis (non-ant attended).
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Abiotic environmental changes along altitude influence plant distribution and character variation. In some plants, altitudinal
decrease of plant size is known as a genetic structural change in response to climatic change. Flower size variation may also
influenced by these abiotic factors. On the other hand, geographic variations of flower size have often been reported to refle
selection pressure by regional pollinator fauna. This suggests that flower size may change altitudinally in response to the size «
pollinators.

Campanula punctatear. hondoensids distributed over a broad altitudinal range, and their pollinator composition is known
to be different along altitude. Thus, the selection pressure by pollinators may differ among altitudes.

Here, we investigate the pollinator fauna, flower size variation and gene flow along altitudinal gradient and found that 1. the
composition ofBombuspollinators changes along altitude, 2. the flowers are basically smaller in higher altitudes while plant
height or the number of flowers per plant does not change along altitude, 3. the flower size along altitudinal gradient correlate
closely with pollinator size, 4. microsatellite analyses suggest no genetic differentiation along altitude.

These results suggest that flower size variation along altitude is influenced by the pollinators’ selection pressure, and is mair
tained even in the presence of gene flow.
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he complex evolutionary history of the acquisition of morphological polymorphism in
Panorpodes paradoxus
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