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Spatial distribution of snow chemistry in the Japanese Alps region
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The Japanese Alps region is one of the heaviest snowy regions in Japan. In this area winter precipitation is observed main!
two patterns such as winter monsoon pattern and low pressure pattern. Therefore, the chemical characteristics of the snowpa
are different by snowfall types. We conducted a snow pit study immediately after snowfall, on the route from Itoigawa, Joetsu anc
lida to Matsumoto. We collected only fresh snow samples in winter season. In this study we aimed to clarify spatial distribution
of chemical components in fresh snow at the Japanese Alps region. The samples were melted, then pH, electric conductivity ar
major ions (N&, Kt, Mg?*, C&*, CI~, NO;~ and SQ?~) were analyzed in clean room. The Na+ concentration correlates
well with CI~ concentration. These ions are considered to be sea-salt components. On the other hanao8entrations

included non-sea-salt components.
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Reduce of water contaminated radioactive substance by freezing method
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The physical and chemical factor of snow coverage relate

during the thaw season in Japan
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Snow algal commiunity on glaciers in Suntar Khayata region, Russia Siberia

0000 Y, 00032 00003%0003%500004,00003,000040000320000320000 2
00 O %, Alexander Fedoroy Pavel Konstantinov

Sota Tanak¥, Tsutomu Kadot}, Tatsuo Shirakawa Ryo KUSAKA?, Masaya miyairi, Shuhei TakahashiHiroyuki Enomotd,
Tetsuo Ohath Hironori Yabuk?, Keiko Konyg, Nozomu Takeuchi Alexander Fedoray Pavel Konstantindv

l0000,?00000000,3000000,40000000, °Melinikov Permafrost Institute
LChiba University2Japan Agency for Marine-Earth Science and Technol&igigami Institute of TechnologyNational Insti-
tute of Polar ResearchlMelinikov Permafrost Institute

0000000000000 00000000000000000O00000O0000DUOUODOooOOooDUOooOO
0000000000U000OU00O00U000O0U00OO00Oo0O0LOO0O0ODO0O0O0O0DOO0O0DO0OOOoOOoOLOOO
0000000000 00o00ooO0oU00o0O0O0Oo0o0OoO0OU0OO00O00DOO0O0OO0OOOOOOOOoOLOOO
goobobooooobooooooboooobbboooob bbb bbb booDb bbb b o
00o000o0DoDOobO0o0o00o0ooooD0oooo0ooDOooDOobOo0O 200000000000 0O0000OO00ODOO
0000000000000 000000000000000000000000000O00DOoo0oOOooUooooo
0000000000000 0OO0OU0ooo200000

000000000000 20000005000000000000000000DODO0OO0OOOOOOOODOO
O00000O00oo0ooooooooooo

goodooooboobobobooboobobboooboboboobtodddoooooobbbbbbbbddooooLL
googoooboooooodoooooooobooboboodoooooLbbDbb bbb UUL B
0000 Anc. NordenskioldiD 000000 Chloromonassdgl 000 0000000000000 OOOOO 4000
O000ooOoooooo

0000o00o0O00ooo000o0oOo000ooOO0o00oOoOO0o0o0o0OOO0o0D0oOOo0o0DOoOooOOooOOoOO
gooooooo

ggoboboooboboobooboboooobboobbooobooobbooobbooobooobboobboo
O00000000000o0ooooooo0gogooon Chloromonas sdl O Anc. NordenskioldiD OO O OO00O0O0O
0000000000 000000O0U00O0O0U0000U00O0U0OO0U0O00DOO0DUOO0DOOOOOOOUOOoOO
0000000000000 0O000oOOo0O0O0ooO0oU0oODOOOoOoOoOoOn

gogodogooboboobbboooodooooobobobobobbbdooDbL b bbb oOog
00000000000 00Anc. NordenskioldiD 00 0000000000000 O0O0O00O0ODOOOOO0OODOOO
oo

0000000000000 0000000U0O0O0o0O00UO0O0O000O0O00DU0DUOoLO0D0ODoOooOOooUooo
0000000000 00O0000O0o0o00U0o0O0000OO000UDO0OO0O000DOO0O0DUOOOODUOoOoOOoOO
O000o00o000oO0o00ooO0o0oO0o0ooO0o0oo0o0oO00OoO0ooO0o0OO0DoOoOo0DOooOOoOooOOoObOoOO
goodoooboobobobotooooooooobobobobbodo Db bbb oBL b
gogoobbbbuooooobobbbooooooobnoobo

googoob:bbog,0bbb,000b,0gg,bbog,0bbobbooooo
Keywords: snow algae, community structure, mountain glacier, arctic, Saiberia, Suntar Khayata

1/1



Japan Geoscience Union Meeting 2013 1 ,

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg{;‘sgiem

Union

ACC32-05 0 0:101B 00:50 240 10:00-10:15

Joodoooooodoodpnooooodo
Comparison study on effect of infiltrated water on snowpack on a flatland and on a slope

0000 %, 0000320000 Y,0000300000400001
Shinji Ikedd*, Takafumi Katsushinta Yasuhiko Itd, Hiroki Matushité&, Yukari Takeuchi, Tomoyuki Nord

0000000000 000000000000000000000D000,200000000,300000000
00000000000000000,40000000000000

ISnow Avalanche and Landslide Research Center, Public Works Research In§Tioymna National College of Technology,
3Civil Engineering Research Institute for Cold Region, Public Works Research Instifitekamachi Experimental Station,
Forestry and Forest Products Research Institute

0oooboooooobooooobooooob oo ooobOD LoD O boooUobDbOooooo oo
JoooooobobobboobooooooooooboobooboddooooooDoDbo bbb oooo oo
gooooobobobbobtbodooooooobbbbbodooooobobD bbb oobobo
O00000000ooO000oooo000ooo000Doo000oo00o0oDoo0oo0oDooOn0 (o 40°)ooono
oo bbb oo bbb oo b ooobbouoa
0000000000 00000D020120 100000 3000000000 S500000000000000O000¢0O
0d0D0000U00o0o0o0U0oo0oodooo(@Oouoo)oboooeDOO0O00OD0OOODOOODOOOOOOOO
300000000000000099%1 00 54%1 0000000000000 00D0000DbO0DO0DOooOoooa
goodobboobbudoobuooubbooobobobobobobooobboo0obbo0obDboobDboooboo
0000000000000 000000D0000000000DDO0OKatsushimaetal., (2000000000000
goboooobuooobboooooooooob oo bbb oo oooobbuooobouoa
0000000000047 0000000000000 0000DO00 400000000000 O000OOonoO
gdobooooboboooooboobo0oooob o000 b0 bO bbb boOooooo

<gpood>

Katsushima, T., Kumakura, T., Takeuchi, Y., 2009. A multiple snow layer model including a parameterization of vertical water
channel process in snowpack. Cold Regions Science Technology 59(2-3), 143-151.
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Behavior of snow glide observed on shrubby slope in early winter
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The snow avalanche experiment and its simulation with TITAN2D.
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In mountainous regions, snow avalanches occasionally cause the traffic hazard on the road. For the disaster prevention, t
development of the accurate avalanche model is an essential task. Although numerous models have been launched so far, tt
accuracies are not always satisfactory.

In this study we applied the mass flow model TITAN2D, which assumes that the flow is an incompressible Coulomb continuum
and a depth-averaged, 'shallow water’. And, key parameters involved in are the internal friction angle and the bed friction angle
In order to evaluate the model performance, first all, we carried out the chute flow experiments with two types of granules;
size, shape and friction angles are different. Experiments gave us a variety of data, such as flow height, velocities, and widtt
Substituting the internal and basal friction angles of two granules, we carried out the flow simulation with the TITAN2D and
compared with the experimental ones. In addition, the effects of internal friction angle were evaluated in reference to the flow
width. Same procedures are planned for the snow flow experiment with the same chute and, then, will be applied to the ree
avalanches recorded in Hiziori , Yamagata.
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Permafrost distribution and its temporal variation on Mt. Fuji: A preliminary assessment
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We started a research project to understand permafrost on Mt. Fuji (3776 m asl.), to monitor its change and to evaluate th
impact from changes of climate and volcanic activity on surrounding environments from the summer of 2008. In 2012, we
continued to maintain the monitoring systems of ground temperatures and micrometeorological parameters in the summit are
Permafrost temperatures in the 10 m-deep borehole dug in 2010 were successfully monitored through the second year, while t
data logger failed in the first winter by lightning. This is the first record of permafrost temperature through one year on Mt. Fuiji,
although the presence of permafrost had already been suggested until the 1970s.

Contrary to the assumption of the previous studies, permafrost absence was also confirmed in several other boreholes at t
summit area. The highly permeable debris allows heat transportation by rain-water infiltration, which prevents the ground from
being frozen throughout a year. Permafrost is supposed to exist only below an impermeable layer near the surface on Mt. Fuj
However, the distribution of impermeable layers is difficult to be evaluated because the degree of volcanic welding is largely
heterogeneous. In contrast, the ground surface temperatures measured at 20 sites simply reflected air temperature and s
radiation. This indicates that the permafrost which only maintained at the locations less affected rain-water infiltration mainly
responds long-term variation in air temperature. Thus, 0.7 deg.C warming from the 1970s to the 2000s recorded at the sumn
station has a potential to shift the lower boundary of the permafrost up to 100 m in elevation. In addition, according to the
measured relationships between the surface temperatures and altitudes both on the north- and south-facing slopes, the monito
ground surface temperatures were spatially extrapolated for whole area of Mt. Fuji using a GIS software. For this calculation, the
bench mark data were those of the permafrost monitoring site on the summit. The potential lower boundary of permafrost lies &
3050-3150 m asl. on the north-facing slope and at 3450-3600 m asl. on the south-facing.
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Winter acceleration of the glacier flow in Yukon territory: detection and interpretation
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We examined spatial and temporal changes of the glacier surface velocities at Yukon territory, applying offset-tracking tech:-
nigue to the synthetic aperture radar (SAR) imageries. The SAR images we used are mostly derived from Phased Array-typ
L-band SAR (PALSAR) sensor on the Advanced Land Observation Satellite (ALOS) launched by JAXA in 2006.

We discovered that many glaciers revealed acceleration signals in winter. No similar signals have been reported so far, ar
are counter-intuitive in comparison to the well-known spring/summer speed-up signals at many other glaciers in the world. The
winter acceleration signals are thus intriguing and could have important implications for the dynamics of surge-type glaciers.
Thus, we discuss a possible interpretation for the signal on the basis of field-based studies at Trapridge glacier, Yukon.

Kavanaugh (2009) performed in-situ water pressure change measurements at Trapridge Glacier, and reported that press|
pulse events increased from autumn to winter during 2005-2006. He interpreted this signals resulted from episodic basal motio
caused by the till deformations that follows Coulomb-plastic rheology, in which the strain rate increases infinitely when shear
stress exceeds the yield stress (Kavanaugh and Clarke, 2006). The yield stress depends linearly on the effective pressure that
vary seasonally. If we follow Kavanaugh’s observation and interpretation, we may regard our observed winter acceleration signal
as the episodic sediment deformations that occurs more frequently in winter. From summer to winter, the surface-melt water i
reduced, and the drainage systems will gradually evolve from efficient well-connected to inefficient ill-connected drainage sys-
tem. Then, basal water pressure will become locally higher and the yield stress in the sediment get smaller, which could genera
more frequent till deformation in winter.

It is known that glacier surges tend to occur from autumn to winter. Our discovery has the probability mini-surges occurred
every year. More frequently observations in winter season could be a key to reveal surge generation mechanisms.

Keywords: winter acceleration, Yukon, surge-type glaciers, SAR, offset tracking
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Rapid evolution of supra-glacial ponds on Hinku Glacier, eastern Nepal Himalaya: prospe
for a larger lake development
Rapid evolution of supra-glacial ponds on Hinku Glacier, eastern Nepal Himalaya: prospe
for a larger lake development

LAMSAL Damodar*, 00 00 2,00 0O 2,00 000 ¢
Damodar LAMSAL*, Teiji Watanabé, Takanobu SawagakiAkiko Sakat

!Graduate School of Environmental Studies, Nagoya Univeistgeulty of Environmental Earth Science, Hokkaido University
!Graduate School of Environmental Studies, Nagoya Univeidtgeulty of Environmental Earth Science, Hokkaido University

An understanding of the recessional behavior of debris-covered glaciers, especially lake formation, is necessary for hazarc
assessment and mitigation because glacial lakes that form on them sometimes produce devastating glacier lake outburst floc
(GLOFs) which are often several times bigger than normal climatic floods. Generally, a large glacial lake on a debris-coverec
glacier is formed by expansion and coalescing of supra-glacial ponds. Supra-glacial ponds existing on debris-covered glaciel
at present are a precursor to a large glacial lake in the near future; however, not necessarily all supra-glacial ponds turn into
large lake. Glacier surface gradient in the ablation area, greatly dictates whether such ponds expand or coalesce to form a lar
lake. However, there are limited studies in the Nepal Himalaya on early recognition of potential sites for a large lake formation
with scrutinizing lake expansion track and detailed topographic mapping of glacier surface. Objective of this paper is to presen
formation and growth of supra-glacial ponds on the debris-covered Hinku Glacier in the Nepal Himalaya from 1964 to 2010
and to recognize prospective sites and size for future lake development. We used Corona KH-4A (in 1964), Landsat TM5 (in
1992) and ALOS ANVIR-2 (in 2010) with spatial resolution 2.7-7.6 m, 30 m and 10 m respectively to map supra-glacial ponds
for the years while ALOS PRISM data with spatial resolution 2.5 m (in 2006) to produce detailed topographic map with Leica
Photogrammetric Suite. There was only one supra-glacial pond in 1964 and 1992 which rose to ten in 2010 with surface are
of approx. 5,102, 5,818 and 183,972 fior the respective years as revealed by the satellite data of the years. Rapid evolution
of supra-glacial ponds (in numbers and surface areas) on the ablation area of the Hinku Glacier from 1992 to 2010 and spati
proximity of the ponds to coalescing suggest possibility of development of a larger glacial lake in the area. Detailed topographic
maps, and subsequently derived digital elevation data and surface profiles of the glacier indicate that the glacier has very lo
surface gradient (less than or equal to 2 degree) at the terminus part about 3 km long and 0.4 km wide stretch, and has slight
higher surface gradient (2 to 5 degree) in the immediately up-glacier area for about 2.5 km long. After the upper 2.5 km stretch
there exists a rock cliff which separates 5.5 km long down-glacier area from further up-glacier area. Hence, our results sugge:
that the lowermost terminus part (approx. 3 x 0.4 km) of the glacier can be of highly possible sites to develop a larger lake while
the upper stretch (approx. 2.5 x 0.4 km) also remains as potential sites to further lake expansion in later time.

0000 0O : Supra-glacial pond, glacial lake development, debris-covered glacier, Hinku Glacier, Nepal Himalaya
Keywords: Supra-glacial pond, glacial lake development, debris-covered glacier, Hinku Glacier, Nepal Himalaya
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Introduction

Ruwenzori mountains are located at the westernmost of uganda, tropical africa. Although in the equatorial area(ON, 29E), ther
are glaciers(4700-5000m a.s.l.) In africa, only three mountains have glaciers, Kilimanjaro, Mt.Kenya, and Ruwenzori, and som
scientists said that all of these glaciers will disappear during 2020s. So, it is urgent to research this area as soon as possible.

On glacier’s surface, there are some psychrophylic microorganisms like snow algae. And almost no glacial biological researc
was carried out on tropical region. So, we took researches on Ruwenzori mountains on Feb.2012 and Feb.2013.

We analyzed altitudinal distribution and biomass of snow algae and also analyzed optimum temperature of yeasts which wer
collected in Ruwenzori mountains.

Methods

Sampling was held on 4 sites, the one one the Mt.Speke and the others on the Stanley Plateau Glacier(S1=4714m,S2=4740m,
We sampled glacier surface ice by a stainless scoop rinsed with ice around the site. After melting, we put formalin into sample
Volume of formaline is about 3% of melting ice4.

First, we counted snow algae in this sample by a fluorescence microscope and calculated algal biomass.

Second, we analyzed the optimum temperature of yeasts which was picked on Ruwenzori glaciers. We put the yeasts int
YEPD liquid culture medium and cultivated it on different temeperature(5-30 degrees Celsius, with 5 degree interval). After
cultivation, we measured optical density by absorption photometer(filter:660nm).

Results

On first experimental work, 5 kinds of snow algae are found.

These are; Cylindrocystis brebissonii, Ceratodon purpureus(The mosses), green round unicellular organisms, red round ur
cellular organisms, and protonema algae, which has never reported on other glacial biological research.

Cylindrocystis brebissonii are found all altitude. It was found at only lower ablation area of glacier in himalaya and patagonia,
so that suggest all of Ruwenzori glacier has become ablation area. Ceratodon purpureus are found only ST-S1. Itis also no rep
that mosses inhabit on glacier surface.

On second experimental work, we analyzed several kinds of yeasts, but for all yeasts, their optimum temperature is 20-3
degrees Celsius, not cold but middle-high temperature, although they are picked at glacier surface, which is considered as co
environment.

It suggest that there are positive feedback effect on melting glaciers. If glacier surface are becoming warm by some trigge
such as global warming, glacial microorganisms which has middle-high optimum temperature are increasing and reducing glacie
surface albedo. After that, because of reducing surface albedo, glacier surface has more heating energy and becoming warm,
some microorganisms are more increasing... it is positive feedback.

We suggest that glacier melting will occur more rapidly than we expected because of this positive feedback.

gboogbo:goobobo,obo0,oobooo
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If a strong wind blows in a snow cover region, snow particles which once lay move in the air and are transported to the leewarc
with energy exchange between the air and the snow cover. Since this blowing snow is generated not only in land but in the va:
snow cover region including the sea ice, the influence of the energy exchange will reach far and wide.

On the other hand, according to climate models, temperature rising is predicted in the snow cover region of high latitude whict
blowing snow also occurs, and the uncertainty of warming prediction has been widely discussed.

Therefore, in this research, the mean stress falls on the influence of the water vapor in the snow cover region. The water vapt
has the greatest contribution as greenhouse gas. If blowing snow occurs, the snow particles moving in the air sublimate ar
change the water vapor amount of the air. Little attention has been given to the point. It is because the field observation under
fixed climate condition is difficult, observation using instruments which measures blowing snow correctly is hardly carried out in
windy regions where sublimation is produced, and so on. In this presentation, the past blowing snow research carried out in th
snow cover region is compared, the estimate of the amount of sublimation is arranged, and the contribution of the sublimation t
the atmosphere by blowing snow is investigated.
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Dynamics and GPR stratigraphy of the Ikenotan-migimata perennial snow patch in Mt.

Tsurugi, the northern Japanese Alps,
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We have investigated surface flow velocity and ice thickness of the Ikenotan-migimata perennial snow patch in Mt. Tsurugi
(2999 m asl) in the northern Japanese Alps, central Japan since 2012.

We found the thick ice mass (about 40 m in thickness) in the lower part of the Ikenotan-migimata perennial snow patch base
on the GPR sounding in the autumn of 2012. We measured that the ice mass had flowed 10-15 cm month-1 in the autumn ¢
2012. Thus, we regard the snow patch as small active glacier.
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Surface mass balance of Potanin Glacier, Mongolian Altai, since 2005
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The Mongolian Altai area has undergone few glaciological surveys and glacier balance studies. In this study, stake observatior
and pollen analysis with pit observations were used for the estimation of the surface mass balance of the Potanin glacier in tf
Mongolian Altai. The mass balance was estimated to be -0.58 and -1.03 and -0.17 m w.e. for the mass balance years of 200
2008 and 2009. The observed less negative mass balance in 2005 and 2009 and more negative mass balance in 2008 were
to higher solid precipitation in 2004-2005 and 2008-2009 than in 2007-2008 and high summer temperatures in 2008 than ir
2005 and 2009. A comparison with Maliy Aktru Glacier in the Russian Altai demonstrated that the two glaciers share the same
tendency in mass balance fluctuation from 2005 to 2009. Potanin Glacier has a smaller accumulation area ratio (AAR) and highe
equilibrium line altitude (ELA) than Maliy Aktru Glacier. We concluded that the higher negative mass balance at Potanin Glacier
compared to Maliy Aktru glacier is due to 1) small AAR due to higher ELA against glacier-existing altitude range, 2) drier and
warmer climate of the region and 3) the longer response time to climate change.
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The Tibetan Plateau and surroundings contain a large number of debris-covered glaciers, on which debris cover affects glaci
response to climate change by altering ice melting rates and spatial patterns of mass loss. Insufficient spatial distribution of debr
thickness data makes it difficult to analyze regional debris-cover effects. Mount Gongga offers an opportunity to study a mon-
soonal maritime glacier system with debris-covered and debris-free glaciers in the south-eastern Tibetan Plateau, where specif
though incomplete, information is available for both the glaciology and meteorology. Advanced Spaceborne Thermal Emissior
and Reflection Radiometer (ASTER)-derived thermal property of the debris layer reveals that 68% of Mount Gongga glaciers
have extensive mantles of supraglacial debris in the ablation zones, where the debris-covered proportions of the total glacier ar
vary from 1.74% to 53.0%. These glaciers show a general downglacier increasing trend in debris thickness with significant spatie
inhomogeneity at each site. High-resolution in situ measurements of debris thickness indicate that thin debris thickaesses of
0.03 m are widely distributed on the glaciers. Against the background of global warming, we find that although the presence o
supraglacial debris has a significant insulating effect on the trend of greater negative mass balance on the debris-covered glacie
especially on the glaciers with debris-covered proportion20%, it accelerates the trend of faster ice melting on ™ 10.2% of
the total ablation area and produces a more negative mass balance, which is primarily caused by temperature rise, on “25%
the debris-covered glaciers on Mount Gongga, with the consequence that regionally averaged mass balance of debris-cover
glaciers is not statistically different from that of debris-free glaciers, all showing an intensive negative mass balance trend or
Mount Gongga. Also, the intensely inhomogeneous ice melting caused by widespread debris cover in association with high ic
velocities and relatively steep surface leads to active terminus regions of the debris-covered glaciers, of which the terminus re
treat rates are faster than those of the debris-free glaciers. In addition, regional differences in the debris-cover effect are appare
highlighting the importance of debris cover for understanding glacier status and hydrology in both the Tibetan Plateau and othe
mountain ranges around the world.
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Covering an area of 2 x 105 Kimthe Shirase Drainage Basin is located in East Antarctica (372500-78 S). The basin
is characterized by the convergence of the ice flow towards the Shirase glacier, one of the fastest flowing glacier in Antarctica
The Shirase glacier flows at a speed of 2.3 knh at the grounding line (Rignot, 2002; Pattyn and Derauw, 2002; Nakamura and
others, 2008) and drains about 10 Gt af ice through a narrow outlet into the Lutzow-Holm Bay (Fujii, 1981). With nearly
90% of total ice discharge from the basin being calved by the glacier, the fast flowing nature of the Shirase glacier is important
for the investigation of the ice sheet mass budget in this region.

The dynamics of the Shirase glacier is investigated by means of the full Stokes equations and the shallow ice approximatior
The model Elmer/Ice (http://elmerice.elmerfem.org) is applied to the Shirase Drainage Basin and employs the finite elemen
method to solve the full Stokes equations, the temperature evolution equation and the evolution equation of the free surface. Tt
shallow ice approximation is also implemented into Elmer/ice so that both the full Stokes and the shallow ice approximation are
computed on the same mesh. Data for the present geometry (surface and basal topographies with no shelf) are obtained frc
the BEDMAP2 data set (Fretwell and others, 2012) and a mesh of the computational domain is created using an initial footprin
which contains elements from 15 km to 500 m horizontal resolution. The footprint is vertically extruded to form a 3D mesh of
240720 elements with 21 equidistant, terrain-following layers.

The approach taken in this study is to compare the response of the glacier to dynamical and climate forcings when separate
the full Stokes and the shallow ice approximation are employed. The sensitivity experiments are modeled after the SeaRISE 201
experiments (http://tinyurl.com/srise-lanl, http://tinyurl.com/srise-umt). Set C (three experiments) applies a change to the surfaci
precipitation and temperature, Set S (three experiments) applies an amplification factor to change the basal sliding velocity ar
Set T (one experiment) combines the forcings. The experiments are compared to a constant climate control run beginning :
present (epoch 2004-1-1 0:0:0) and running up to 100 years holding the climate constant to its present state. The present state
the glacier velocities and temperature field is obtained by computing a steady-state configuration for both the full Stokes as we
as the shallow ice model.
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