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Problem on non-dependent of curl distance to initial angular velocity of stone
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Atmospheric electric field variation during drifting snow
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Coollng by the meltlng of snowfall on the Toyama Plain during the winter monsoon
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Geo-environmental Monitoring on Post-fire alplne slopes of Mount Shirouma-dake, north-

ern Japanese Alps
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Temporal and spatial variations in pigment compositions of snow algae in Mt. Tateyame
in Toyama prefecture, Japan
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Snow algae are photosynthetic microorganisms inhabiting on alpine and polar snow fields. When they bloom, they can chang
color of snow to red or green since they have various pigments in their cells. Variation in snow color may be associated with
environmental conditions and/or taxa of the algae. However, detailed information is not known. In this study, we analyzed
pigment compositions, microscopic cell morphology and abundance, and 18S rRNA gene of algal snow collected in the melting
season of 2014 on Mt. Tateyama in Toyama prefecture, Japan. We aim to understand the relationship among taxa, life cycle
and pigments of algae.

Absorption spectrums of extracts from the colored snow showed that there were four absorption maximums in absorptior
spectrums. Each absorption maximums may correspond to pigments contained in the algae, including Chdofogthyfnthin
and unknown Carotenoid. Absorption spectrums varied among the samples, and that could be classified into 4 types: Type .
(with maximums of Chlorophyla and Astaxanthin), B (with maximums of Chlorophyland unknown Carotenoid), C (with
maximums of Chlorophyla only), and D (without any maximum). Microscopy of the samples revealed that the samples of
A and B types contained snow algae of different color and structure: red sphere cells in Type A, and orange sphere, yellov
sphere, green oblong cells in Type B. Analyses of the 18S rRNA gene identified 15 OTUs of algal gene in the samples. The
samples of Type A and B contained distinctive OTUs of the algae, respectively, suggesting that the difference of algal pigment:
between Type A and B is not due to pigment compositions in same algal taxon, but to those of different algal taxa. Analysis
of seasonal changes revealed that pigment compositions changed from Type A to Type B at the same location during the stuc
period, suggesting that algal species composition on the snow surface change with time. The results also showed that the color
snow of Type A, B, and C appeared on several locations in Tateyama mountains from June to August. Variations in algal specie
and pigment compositions among time and locations may be attributed to life cycles and the dispersal of algae.
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Snowmelt monitoring of alpine zone in Japan by using time-lapse cameras

INE 2 TR KBRS 2 R DR 3 YR A2
OGUMA, Hiroyuki'* ; IDE, Reikd ; YONE, Yasumichi ; SUZUKI, Hided® ; HAMADA, Takashi*

U ENZEREEIIET, 2 BARKSE, B SHE T (KR), ¢ REFRERER ST
INational Institute for Environmental Studi¢sShimane University’Aero Asahi CorporatiortNagano Environmental Conser-
vation Research Institute

RO K 2 @Y R AT ST, FERHRZ L0 TR AL N IAZMTREINTE D, B
' 2 T ORBREENMFRICEIRE N T2, HAROHEILE IS AR OZHZRTTH D KURZEH)IC
X HHTFEPMBIFNOL R mILIKOERRICH B EZLGZA B EXO6N%, LAL, mlilkidZ O Lw»EREM L
TORAOHLENS, MK TillaT — 2 2 LHiPH TEGICHTE S 2 T EWREETH > 7o BN ERRIIZEHT Tl
N & DFEHC K OBHFD T A 7 1 X ZEGZARMHT 25— T, KD EMHRED T X Z DREZED, VT IVEA
L DZHSHOES « @S BREOHEME Y /Y —oflillz HiNE Llzemlidre =2 V7 211> TW\b, HA
DERAIHO ELAT TH B RFUE & . 3 3000mik D111 4 byl 2 il s & b7 )V 7 A % HubI Bl s 2 54 L.
A RFICHR BHR DT THEDBFE 217> TV 5, KO MH(Eic & O TOYERE T2 BB~ v ¥ 2 7 5 Tk
FU, FYA FOTIVEIRITENT 5 T L TRMHRREOZ(LZRD T, F ATV XUEESETIVOAFTES—
HDILHFIC DN T, ROPEMD iR U T2 Bl 2 E4s (L) 952 & T, FamfpeotiifEg e o
HRhdbEZaieL U, N2 — 03I g 2 Mg a#5iz et Ui,

Keywords: RGB digital number, ortho-rectify, discriminate analysis method

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

ACC28-07 £45:201B FFR9:5 A 25 H 10:30-10:45

BT TV 2 W e a I Rn OB O 85 _
Numerical simulation of snow avalanches on the west-facing slope of Mt. Iwate, Japan
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Characteristics of the Yukishiro events and ground factor of slush avalanche on the eastel
slope of Mount Fuiji
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Winter speed-up of polythermal surging glacier in West Kunun Shan

ZH EE Y HE EANY
YASUDA, Takatoshi* ; FURUYA, Masatd
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I'Natural History Sciences, Hokkaido University

Glacier surging is a short-lived rapid flow punctuated with a years-decades long quiescent phase in which a glacier stream b
come stagnant or relatively slower than those of non-surge type glaciers. It is consider that the surging flow is triggered by higt
basal water pressure. It reduces overburden ice pressure and the yield stress of basal till, which can be attributed to enhance
basal slip. Two possible mechanisms are proposed according to velocity development during the surging. The detailed surgir
mechanisms, however, remain uncertain because temporal observations of surging flow are still limited.

We examined the spatial-temporal evolution of the surface velocities at the two surging glaciers in West Kunlun Shan, north-
western Tibet, applying the offset-tracking method to both ALOS/PALSAR and TerraSAR-X SAR imageries. West Kunlun Shan
is one of the driest and the coldest region around Tibetan Plateau. Accumulation and ablation mainly concentrates during May
September (Zhang et al. 1989). An ice cap is frozen to the bed (Thompson et al., 1995), whereas many glaciers are found to
polythermal type glaciers (Aniya 2008).

Two surging had already activated by 2007 and still continued by 2014, gradually changing their flow speed. Furthermore,
we detected the surging flow modulated seasonally that the flow speeds increasedl8p1200% in late fall to winter against
in spring to early summer. Pressure melting and frictional heating have been proposed to explain the years-long surging flow «
poly-thermal glaciers. But the observed seasonal modulation strongly suggests that the influx of surface meltwater influenced tf
surging flow, indicating that the hydrological processes play an important role under the sub-polar environment.

F—T— FOKY—, GO L—2—, 157 )L, ZHm#
Keywords: glacier surging, SAR, West Kunlun Shan, winter speed-up
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Seasonal changes of basal water pressure computed from numerical glacier hydroloc

model
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FURUYA, Masatd* ; WERDER, Maur@ ; ABE, Takahird ; YASUDA, Takatoshi
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'Hokkaido University, Graduate School of Scientidniversity of Zurich

Seasonal velocity changes at mountain glaciers have been known since 1980s (e.g., Iken and Bindschadler, 1986), and thc
at Greenland Ice sheet were detected in early 2000 (Zwally et al., 2002). While such short-term glacier dynamics have not bee
taken into account in the standard "long-term” glacier modeling, this is not only due to the limitations of computational resources
but also due to the lack of clear understanding of the effects of meltwater on glacier dynamics. On one hand, spring/early summie
speed-up has been well-documented and studied from both observational and theoretical sides. On the other hand, although
wintertime initiation of glacier surge in Alaska has been empirically known, it should be noted that no extensive wintertime ve-
locity measurements have been performed because of logistics problems; slower glacier/ice-sheet velocities have been implicit
assumed. However, Abe and Furuya (2014) detected those signals at the quiescent surge-type glaciers in Yukon/Canada. Mo
over, at the two surging glaciers in the West Kunlun Shan, NW Tibet, Yasuda and Furuya (2015, submitted) detected season.
modulation signals in their surface velocity data, indicating 200 % increase of surface velocities from fall to winter.

F—T— R OKRMEHERE, FFEZEAL, KK, K
Keywords: glacier surface velocity, seasonal change, glacier hydrology, basal water pressure
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Seasonal and interannual variations of mountain glaciers in Wrangell Mountains, Alaska
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LGraduate School of Science, Hokkaido Univ.

Recent satellite data have revealed significant ice mass loss on ice-sheets and mountain glaciers (e.g., Garder et al., 201
GRACE data from 2003 to 2010 show the rate of ice loss in Alaskan glaciers is 65 Gt/yr (Arendt et al., 2013). DEM differencing
is also used to estimate the ice thickness change, and Berthier et al. (2010) revealed the changes at the regional scales. Da
al. (2014) estimates the ice thickness changes by DEM differencing and airborne laser altimetry in Wrangell Mountains. While
the ice thickness change is -0-63.19 m w.e.yr-1 from 1957 to 2000, it increases by up to -@@46 m w.e.yr-1 from 2000
to 2007. This indicates accelerated mass loss over the Wrangell Mountains during 21st century. However, the glaciers variatio
following the interannual ice loss remains unclear. Thus, we have examined the spatial and temporal variations of ice speed ar
terminus position in mountain glaciers in Wrangell Mountains by satellite imageries.

Synthetic Aperture Radar (SAR) data have revealed ice velocity fields of ice sheets and mountain glaciers with high resolutior
(e.g., Rignot et al., 2011; Yasuda and Furuya, 2013). Near the border of Alaska and Yukon (surrounding the St. Elias Mountains)
the ice speed distributions have been clarified (Burgess et al., 2013) and their spatial and temporal changes (Abe and Furuy
2014). We found significant upstream accelerations at many surge-type glaciers from fall to winter, regardless of surging episode
Given the absence of upstream surface meltwater input in winter combined with an earlier observation of vertical surface motion:
(Lingle and Fatland, 2003), we support the hypothesis of englacial water storages that promote basal sliding through increase
water pressure as winter approaches.

We expanded the analysis area to Wrangell Mountain in order to examine (1) seasonal speed change, (2) interannual variati
(3) whether the winter speed-up is universal or not. The temporal coverage of ALOS/PALSAR is only for 5 years (from 2006 to
2011). This is too short to examine the interannual changes. Thus, we use Landsat optical imageries (1999-2014) to examine tl
terminus position in addition to SAR intensity images. In terms of interannual change in ice speed, we compare the result show
in Lie et al. (2008). They showed the ice speed of Nabesna Glacier, which is the largest land-terminating glacier in Alaska, by
applying INSAR analysis to 5-tandem pairs of ERS 1-2 SAR data acquired from 1994 to 1996.

Our results show the clearly seasonal speed-up is shown at Nabesna glacier, but there seems to be no interannual chat
between 1995 and 2010. Besides, the proglacial lakes have been extending between 1999 and 2014. At Copper Glacier, we fou
upstream accelerations from fall to winter at every year. The winter speed-up can be found in the confluences of the tributarie
and valley constrictions, where it is likely to form overdeepened bed topography (MacGregor et al., 2000; Hooke, 2005). As
comparing with Turrin and Foster (2014), we discuss the relation between overdeepenings and englacial water storage, and |
link to surface speeds.

Keywords: Alaskan Glaciers, SAR, Winter speed-up, Overdeepenings, Englacial water storage
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Calibration and evaluation of glacier surface elevation change in accumulation area usin
ICESat laser altimeter

FERT ST 1L T AR 2 SO 2
NUIMURA, Takayuki* ; FUJITA, Koji? ; SAKAI, Akiko 2

VFEERSERE, 2 Al R

IChiba Institute of SciencéNagoya University

VE—hE2 71 E % DEM ZZFOFHITHEC K D BARSHELGEENTEN TS T EMSNTWVS, ASTER
*® ALOS PRISM7Zx E B EHIIEE TIERE N7z DEM &, REDI Y M T A FDORZJVIKFATHFEL TOREIZ RV, 15
NOZWKICEDLNERED Y b T A AN WVIKIHE TIMEENENC Ehbho T3, 207D, EEE
EIC K% DEM b 53R 5 N FzoKmBiE ik oD oK 2 i v FE 2 LIS HI DRI A2 THEIC K A BGEED R E L 75 5, AFRETIE
ICESatL —¥'—EEFHT X % 2003~2008EDHE T — X 2 HW T, EEHEEICK S DEM b 53K 5 Nk k5
FEZ I U CRMI N Ol E 21T o TR R 2 89 %,

Nuimura et al. (2012)c Tfliff &N TV % 20004ED SRTM, 2000-2008F:0 ASTER DEMICHIIZ T, 2008~20124F
@ ASTER DEM7z 20074FIC 5 L 7z DGPSHIIE T — 2 I K D MiEfiE% Lz 5 2 T, 2000~20124F DK Z iR fE D
ZE 30mZ ) v R & BRIEELITRSD 2. D ICESathy 7 > 7 Hitlsl @it 3 A B[ (2003~20084FIC 30[8]) 1T
B 2K KA ESEZHEE L., ICESatTF b Nz@E & D2 1572, EEZDFHBIEKITA &K EIZ 0 T,
FEEDEEN T RD Tz,

ZHFHD DEM IC X D #EE S NTOKIMETEE (Zeva) & ICESat (Zicpsa:) TS MNTZE UK TOEEE & D Lblg
EITo TSR, KM BOTRIE S D E R KT WD ZEDOEHEIXIZIZ 0 T4 VIcih> Tz, —/5. K ETid 5300
m a.s.|. LA R OIKIEFEE T3 220 FE#EIE 0 5 A ISEWAY, 5300 m a.s.Ibl FCld ICESat@fE & b & 2D DEM
WK BHEEREDENT ENHS MRS Tz, TOT EIIREROIKIZ i R FE 22 L O G EOK B I BT A D
NS INA 7 ZADMFE L T2l REME 2 RE 9 %,

CTNE THHBENC K 2 MEED RS 72 DARREETED K E D> TOKMBRERIC BN T, RO TEIC KD RO 5N
TR B EZ LD ICESatT — ZIC X 2 MGEZ2 1T TR IKIHE TONA 7 A2 BT 5T W TE I, HE
KR IE S ERIDORHHLIIMC & ICESatDREEN A E N AR IR, EEHEEOHEZRDZEmMDIY NI A MEE
DIEH R CHRHIEIC DWW T ERBNT 5,

F—"7— F:)Ki#, DEM, ICESat,t ¥ F¥
Keywords: glacier, DEM, ICESat, Himalaya
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Densification of layered firn of the ice sheet at Dome Fuji, Antarctica

FRE 75 1 R AATET 1 PR L b 82 2 B 5TE S A B AL B L SRS A 4
FUJITA, Shujil* : GOTO-AZUMA, Kumiko! ;: HIRABAYASHI, Motohiro! ;: HORI, Akira2 ; IIZUKA, Yoshinori® ;
MOTIZUKI, Yuko* ; MOTOYAMA, Hideaki' ; TAKAHASHI, Kazuyat

U ENT R, 2 JER TSR, 3 JRiE R ARIRR ARSI, 4 B LA CRE 2 —
INational Institute of Polar ResearctKitami Institute of Technology?Institute of Low Temperature Science, Hokkaido Uni-
versity,“RIKEN Nishina Center

MK IR D JE&H R 2 K 0 K <HfRd 2 H T, mtl K — L5 CTEIRERED 10km LLNOHEIFHD 3 & THiH] S iz
T aAT B Uiz, BEOEEE LTI, XA 70l TORERL LT, &, L e, ZMBE LI, ZNTNE. &
B KK CEEICEHIIN U 7256 LK EICHIIM U 2 58 OFERTH 5, £z, BERGM Ac (=, -en) &y TA4IVD
TEINDZERR LK 3 RS DO F T EDIEIE L U Tz, fAzBid, Jif Uz 3Hic s nwcimic, 7 2o
T, 2HHEOHSOEMZERADEOMEL L TEENKI > TWE T EERWE L, £TEAMICIE, WIHIERR
TREETHOFH A TMEEE DT )V E, HBRSEICK > T ENBERE LT, FEDOITRNTOERBZECT
BRMNICE®ET %, RiC, @IRED ClI- A4 V23T, KIKEED S 30mEHI £ CEIRMNICAEZ T %,
OREEL Tz Clm A4 VD, BN OFERZEFAL., TV EFTENM LTLESzCkick->TahdhiEc b, Ly
L. COEEMNZERZ, CIm A DBIC K > TEBEL T UX S EBETIEE > TLE 5, EHIKE, 7abY>
. 3EFTOHHIAT, BME R B GO, FANERAEEE, 2L T, HED 5 EDME DA T, KEHk
%o FAFEIX. TOEFUX, BELRZEMA T —)IV DT T 2 HEREREI D 7K 3 2 fHEGE OZE (textural effects)
KXo TR >TWVDB KT 3,

F—U—FR: T )b, EEh, OKIR, FMEK, K LA 1Y —
Keywords: Firn, Antarctica, ice sheet, Antarctic glaciology, glacial rheology
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Spatial and temporal variability of surface snow chemistry and snow deposited conditior
at East Antarctic ice sheet

AL T 1 Bk BAER 2 TbA L
MOTOYAMA, Hideaki' ; SUZUKI, Kazué ; HIRABAYASHI, Motohiro!

L N7 R TSR, 2 KR R AT
INational Institute of Polar Researchnstitute of Statistical Mathematics

Snow stakes along the traverse routes have been observed for long term monitoring program 'the variation of ice sheet surfa
mass balance’ from the 1960’s by the Japanese Antarctic Research Expedition in Shirase glacier drainage basin, East Antarcti
During the traverse route between coastal S16 point (69 02'S, 40 03’E, 580m a.s.l.) to inland Dome Fuji (77 22'S, 39 42'E,
3,810m a.s.l.), the snow stake observations every 2 km have been carried out from 1993. Yearly net snow accumulations froi
S16 to Dome Fuji were calculated.

Surface snow samplings were conducted every 10km along the traverse route. Generally, the snow surface features are clas
fied into three regions.

(1) coastal region: smooth surface, high snow accumulation

(2) katabatic slope region: rough sastrugi surface and smooth glazed surface

(3) high plateau region: smooth surface, little snow accumulation

We will show the spatial and temporal variability of surface snow accumulation and snow chemistry at East Antarctic ice sheet.

The chemistry of surface snow changes from the coast to inland. Furthermore, the chemical properties of snow are differer
for each surface at the same area. We can classify the surface snow with fresh drifting snow, deposited drift snow, soft and hal
surface snow, sastrugi, surface hoar and so on. The value of each isotope ration and ion concentration greatly varied. Sometim:
snow might deposit thick equally. But the deposited snow was redistributed by the wind. When the snowstorm occurred, the
blowing snow started to deposit in a certain opportunity. As for it, the area was not the uniform. It is necessary to discuss
inhomogeneity of the depositional condition quantitatively.

F—U— R EMOKIK, HEREERETE, KA, (L2200
Keywords: Antarctic ice sheet, depositional condition, surface snow, snow chemistry
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A simple anisotropic flow law for polar ice based on anisotropic, scalar flow enhance-
ment
A S|rtnple anisotropic flow law for polar ice based on anisotropic, scalar flow enhance-
men

GREVE, Ralf* ; TREVERROW, Adam ; WARNER, Roland
GREVE, Ralf* ; TREVERROW, Adam ; WARNER, Roland

Hnstitute of Low Temperature Science, Hokkaido University, Sapporo, J3patarctic Climate and Ecosystems CRC, Univer-
sity of Tasmania, Hobart, Australia
Hnstitute of Low Temperature Science, Hokkaido University, Sapporo, Japatarctic Climate and Ecosystems CRC, Univer-
sity of Tasmania, Hobart, Australia

The flow of polycrystalline polar ice is often described by Glen’s flow law, in which ice is assumed to be an isotropic, non-
linearly viscous fluid. This goes along with the assumption that the ice crystallites (grains) in the polycrystalline aggregate are
essentially randomly oriented. However, observations show that, especially in the deeper parts of an ice sheet or glacier, diffe
ent patterns of preferred c-axis orientations and anisotropic flow properties develop, which vary according to the flow regime.
Adopting some concepts proposed by Budd et al. (J. Glaciol. 59, 374-392, 2013), we will describe a newly developed, simple
anisotropic flow law based on an anisotropic, scalar flow enhancement factor. The scalar character is similar to the flow law o
the CAFFE model by Placidi et al. (Cont. Mech. Thermodyn. 22, 221-237, 2010). However, while the CAFFE model contains
an evolution equation for the anisotropic fabric, here we assume that on a large scale the fabric (microstructure) evolves at a ra
to remain compatible with the deformation regime. This makes ice deformability a function of the current deformation regime,
eliminating the requirement for a fabric evolution scheme. The parameters of the anisotropic flow law are based on laboraton
ice deformation experiments conducted in a range of combined stress configurations incorporating compression and simple she
(Treverrow et al., J. Glaciol. 58, 301-314, 2012). These results show that ice is softer under simple shear than under compre
sion. We have implemented the new flow law in the three-dimensional ice sheet model SICOPOLIS (www.sicopolis.net), and we
will discuss some simulation results for a simple geometry (EISMINT; Payne et al., J. Glaciol. 46, 227-238, 2000) and for the
Antarctic ice sheet.

F—7— R: Anisotropy, Flow law, Polar ice, Antarctic ice sheet, Modelling
Keywords: Anisotropy, Flow law, Polar ice, Antarctic ice sheet, Modelling
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