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HEBLL IS DR & E N B AL Ao DEfRE _
Chemical dynamics of snow in the Japanese Alps region

=T A N I T E N
KURAMOTO, Takayuki* ; SASAKI, Akihiko® ; SUZUKI, Keisuké

LEMRALERE AR ST
1IMS, Shinshu University

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. In this study we aimed to clarify chemical dynamics of snowpack in the Japanese Alps region.
We conducted a snow pit studies in the Japanese Alps region. We collected snow samples at the large flat place without obstrt
by trees and the impact of human activities. The samples were melted, then pH, electric conductivity and majorfipns (Na
K*, Mg?*, ca&*, ClI=, NO;~ and SQ?~) were analyzed in clean room. The Naoncentration correlates well with Cl
concentration. These ions are considered to be sea-salt components. On the other ffandpB€ntrations included non-sea-
salt components.
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Change for chemical compornent of rime ice in two decades

IR & 1 R AHLY 2 R M it R
NAGAFUCHI, Osami* ; YOKOTA, Kuriko? ; NAKAZAWA, Koyomi ! ; HISHIDA, Naokd' ; IKEDA, Keisuke!

VBRI, 2 BRI R
the University of Shiga Prefectur&foyohashi University of Technology

Rime-ice and snow samples were collected at mountainous sites in Kyushu Island, Japan during from 1991 to 2014, and bof
soluble and insoluble substances in the melted rime-ice were analyzed by ion chromatography, inductively coupled plasma-ma:
spectrometry (ICP/MS) and analytical electron microscopy, in order to find the change of composition ratio of atmospheric
pollutants cause by East Asian region. Although N/S ratio in rime-ice ranged from 0.1 to 0.3 in 1990’s, recent year this ratio
increased about 1.0. This phenomenon indicates that the composition of atmospheric pollutants changed during two decades

Eat Asian Continent.
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Variations in chemical composition of suface ice and meltwater on Svalbard glaciers

U RER TN
KONNO, Yudai* ; TAKEUCHI, Nozomu

P FRERIER ARG AR

LGraduate School of Science, Chiba University

KRR E R EDFIKFICIE, METHZDELAEMENGTEN TS, NS OEFEWEIIHEL IG5 K&
FE7K, BEZN L TR SN TV 5. KRR O 2RE, 7 OB OMBIRRHER KA - WERRR, &
IKEVOERER MRS 2 L CHEETH S, TT T, AT, JtEO AT 7 —)L VBRI O 3 Dok (7
AT T Ly A=K, T RELT—T KM, XE—v oK) ZRRIC, RRHOKM R, mK, HEcaE
ENBLER D Z N L, FOMEIRE, Mkt ZASMCcT ST e ZzHINE Lz,

FHEACER VRS 2 AT LTS, IR B R IR o 728, BREXU 72350 K o TSR 7 A h 2
otz DMElT o R E O OB ZHRRTz L T3, BWICHEERMHBEZERTRODPEEL, Bk EL
3DDTN—TICHET ST M TER. mMOHBEDH -7z ClI-, SO,2~, Nat Z7)L—7 A, Mg*t, cat =7 ) —
7B, TOMOMHEADIRWNOs~, NHyt, Kt 2 Z)—7C L. ZNFNoOFIV—T3BE 5 MHGHEICHkKT 5L
DLEZLN, TOWRZERSHS 7 IV—T A ZitEEk, Z7)V—7 Bk HEFEO X A MCHEKRT IR THE LEZ
5N%.

DT 5 Te SR DL 2R @%ﬁ@ HBEERDO 7 IV —T A DG OEIERENZA T 1 e, TI—T A DR
EPEEXANHEKD T IN—T B DILEERADFE CHETEEND XA T 20 2 EICHETE . IBEZILKT 2 &R
W=7 ARG DR A T TENRENT END, HHERSGOFEDEEN DX I B ZATOECDEKNEZST
W3 EEZLNS. SEEHSOZ A7, DS O L ISR RN &5, HAEE L ATORIEOm TR A
TORTEICEHD> T30 EEZIENS.

IR HIK &K 2 FAN 2 MR K DAL 220 72 LR U T 6558, RS LEICIE E DY A S TE KEREWLD R
W, Kt & SO2~ IIREE DEATTIKIMPK & @ /K DI CIREDEWDH S T ENHL MR- T, TNHDEWVIE, &
M5 e FEPFHO X A F OMFEEDENY, KO T OBIHEROEWD D> TWA EEZ NS,

ARWFFED IHTHER @@ﬂﬁ&%httﬁ% AT 7 —=)VIN)VEEEOIKIM DOFEEH LT A A 27 Tl il
MWTHO, ZAT 1 ORSHERIC—HR LTz, V=252 ROKEEDLEHh 5, STV ATy 7K D& &
A7 VI R—3 L, NEICHIBET ST vV TIERA T 21Ic—8 L. coc &k, tmEoKMTlE, EHL
FOKIRE &, HEEHRRS OO ERBGEFED, (EZRKDZREL TVWB T EERLTVA.

F—T—R: 2T 7 — )L\ VG, K, AR2EER Sy, 1EE
Keywords: Svalbard, glacier, chemical composition, sea salt
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I%terannual variability of total SWE obtained by snow surveys in the Tuul river basin,
Mongolia, from 2002 until 2013
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VEIIRSAM RIS 751 > 2 — e 2R B TE RS, 2 BRI e B FErns, 3 iR AR ekm ST, ¢ JEBERSE, ° R
LR, 6 &2 DIV GIKSEREIZE AT

IUniversity of Toyama/JAMSTECJAMSTEC 2Institute of Tibetan Plateau Research, Chinese Academy of Scithakkaido
University,® Tohoku UniversitySInstitute of Meteorology, Hydrology, and Environment, Mongolia

It is necessary for the southern limit of snow cover and the semi-arid region to be supplied with sustainable water. Mongolia
is located in the southern limit and the semi-arid region. The capital, Ulaanbaatar, lies in a valley on the Tuul River. In order to
investigate the actual conditions of snow water equivalent (SWE) in the upper Tuul River as water resources, the snow survey i
the upper Tuul River has been carried out from 2002 to 2013. We have observed in each February when it will be the maximun
amount of SWE. The snow water equivalent was estimated using a cylindrical snow sampler with 8.66&am The total
amount of SWE in the upper Tuul River basin was estimated using a global digital elevation model (DEM) with a horizontal
grid spacing of 30 arc seconds (GTOP30) and a relationship between altitude and SWE. The main results obtained are shov
below. The amount change of SWE in the upper Tuul River basin fluctuates over multiple years. The range of fluctuation waz
0.25+0.07kn?. It was not necessarily fluctuating in monotone. The steep rise of the amount of SWE in the upper Tuul River
basin coincides with increasing air temperature and snowfall roughly.

F—U— R BEUKE, BE, K&, KIEER, €2 d)V
Keywords: snow water equivalent, snow cover, water resources, water cycle, Mongolia
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FIEREDGZTHMEZLEET )V SMAPOEIREFEEIC S X 5502
Impacts of new snow grain size setup on the performance of a physical snowpack mode
SMAP

JERF ER T HARMER L MR B L s AN R 3
NIWANO, Masashi* ; AOKI, Teruo' ; KUCHIKI, Katsuyuki' ; MATOBA, Sumito® ; KODAMA, Yuji 3

LSRG, 2 JERARTRA, 3 Mt
IMeteorological Research Institutéipstitute of Low Temperature Science, Hokkaido Universityational Institute of Polar
Research

The snow albedo is a key parameter that controls energy exchanges between the snow surface and the atmosphere. Essenti
the near-infrared albedo is strongly affected by (optically equivalent) snow grain size, while the visible albedo depends on snov
impurities. Recently we developed a multilayered 1-D physical snowpack model called Snow Metamorphism and Albedo Proces
(SMAP) that considers the physical nature of snow albedo explicitly. SMAP calculates temporal evolution of snow grain size as ¢
function of snow metamorphic regimes, namely equi-temperature metamorphism, temperature gradient metamorphism, and w
snow metamorphism. In these processes, tendencies of snow grain sizes are diagnosed every time step, implying that new sn
grain size should be provided realistically for accurate simulations of not only snow grain size but also snow physical states
At present SMAP calculates new snow grain size as a function of only air temperature. However, new snow grain size coulc
be affected by the shape of new snow, wind speed, and relative humidity in addition to air temperature. Therefore, the presel
formulation might cause error in simulation results. In the present study, we investigated impacts of new snow grain size or
show physical states at Sapporo, Japan (Institute of Low Temperature Science, Hokkaido Univer§isy 3141° 21’ E, 15
m a.s.l)) during 2007-2013 winters by two types of sensitivity tests with SMAP driven by in-situ meteorological and snow data,
where we set the new snow grain size to be de facto minimum and maximum values. In the first test new snow grain size wa
always set to be 2pm (Test-1), while we set it to be 6om in the second test (Test-2). Using the obtained simulation results
we examined yearly mean differences of simulated snow depths between Test-1 and Test-2 cases during whole winter peric
(November to April). As a result, we found significant yearly mean differences that ranged between 2 and 7 cm during the six
winters. This result highlights that uncertainties in simulation results traceable to new snow grain size cannot be ignored, an
physically based formulation for new snow grain size should be developed in order to improve SMAP model performances.

F—U— P BRI, BB VAR, MELEET )V
Keywords: snow grain size, snow albedo, physical snowpack model
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Observation of snow distribution in Niigata Prefecture using near real-time snow depth
monitoring system

FHEBES i b s S A Y R R Y
IYOBE, Tsutomd* ; KAWASHIMA, Katsuhisd ; 1IZUMI, Kaoru*

VR R K - B AREZE T
'Research Institute for Natural Hazards and Disaster Recovery, Niigata University

T ROZAL 2 RERI) « ZERPNCEEIICINE T % T Lid, FTKPSEOKBERE LTOMER, IoickiibqGxen
BN K A REE AN\ E RS 5 FTEETHS. TORDICIZZHETOM FEEDSRETH DD, K
ST OB TIZ 2ER 3305 DT —Z ULMEE T EMNTET, FOXS RIHFHRICHD S BB EDZER /D OHEEIC
BEL DOREENZMES . —F, EETREKRTOED, EOTTEHEE, W7o, REe, fEE, 5ic—o
HATAEHC BT, iSRS ERE U TRESEOFIUEZ Y =7 FICAT 2EENEINL TWa. LML, Bl
EHOBBNC K > TN ARIN TV E 00, BT K > CTEEBHELBHEOE B « NBSEN T 5%
OBMIC X b, BB O 1 —H—HF]H Lo VIR Tld e

COEIBRERDT, HEHLRBLETH S CNEEHMIT—ZICEH Ulisa S E At # 0 fHATE D, B
1EIZY = 7 E RTINS ZHEBDORES 7 — 2 DO—tlEN & 7 — ZX—ZERETER2THIME Lz MY 7))L &
A LEE DAY AT L OBFICET L, 2012/13F4 M & 0 HikR 2 I il 217> T b, KV AT LT
&, BB O URL BBl 4, 7 — ZEUS HEE, Bl & ORI ORI 2 fight U, Bl RZ B8 S 9
5107075 LEERT 3 e8I, TNDLE LRFEICERMCETL, BUS T — 2 2 abIca LT
17, RTHTEZTMELTVS. ThETOET A, FHEERN 320HHICBNT, T4V TOREFET—XD
He) 7 IV E A LG T—ZN—=2ERE TDO Y AT LMEBERE RS DW=, 5141, BEEORMNEO N EH#ET
% T= OO KRB IS B B FEBEOMTFIERDAR Y AT LOFERAFIEC DOV TR ZED TV T EHAEETH .

F—U— R BERD, B 7OV 2 A LT, ki
Keywords: snow distribution, near real-time analysis, Niigata Prefecture
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HHRIRIC B 5 Fm AR SRS K RS HIR O R ZH) _
Long-term trends of the annual maximum snow depth and number of days with snow
cover in Niigata Prefecture

ENEE RN R IT/N 7 N LN
SHIBATA, Yuki'! ; KAWASHIMA, Katsuhis&* ; SUZUKI, Hiroto®

LR EHEE, 2 B KA - BRI ARZET, ° R A RESER St IRIRH AT > % —
'Faculty of Science, Niigata UniversityResearch Institute for Natural Hazards and Disaster Recovery, Niigata University,
3Research and Development Center, East Japan Railway Company

1. ZLCBIC

HrBIIZFLIED 0 CRIRDIREMEHIK TH 5720, DI EXIEDOELIIHEEOLIMKELSFET I EEX
5N %, FEEIC Nakamura and Shimizu (1995), ERMICET 2 ERABEER L AT HEXIROBICADHBENSH D, %4
FLIRDERAKBEEFEOZINCRKELBGRT S &R Uz, RMZBEREANOEROILBETEMRINTWS (i
A5, 1997; Takeuchi etal. 2008), —/7, #iAK (2006)id, HriFlRN 10H#5ZXFHRIC Mann-KendalkZZ AWz h L2 R
MOEZITV, FEEE, ERABMEERE ENEERDHENCH S EZHLEMI LTz, TNESDETHIRNS S E D
D, TNSIFENT RGO SEN DAL, FICUMEOBHIRAH XD FENTWVEN, £z, HERERCEFHEMUND
fRMT 21T o T FHIMNFE L AL TRV, ZF T TARIIZETIE, FBRNOFRAESZHREESHN ESVHMOEERH X
TOMME, WHENOEMEEHEEFT) IOV TEMZbEmZHLMCT S L ZHNE LT LY Rz 7o 2o

2. HWIiT—2Z Lt /51

FHR TIIKSEOMICE BB, $HEkE THIMOHEBEEHINMTONTVEDT, TNEDT—2ZIUE
U, BATICH Wz, IR L 77— ZISHHE RN 244 f0C N AUTEDS,  BEITHARD & N0 R 7 £ D 7= AR & £ <
E B EHSED DI 75728, A TIX 1941/42~2012/136 (724E5)) Zffints e Uiz, T OHRTIX, #iE
(B 4m), E7LEE (Am), M) Bm), Ml (7m), K F (Om), =5 (Om), @ (13m), £ GelT 23m), Ef (N
T 30m), FBY (33m), /& (63m), /M (98m), +HHET (170m), AJLHH (230m), &R (340m), BiF%IEIR (358m)
s (507m)D 17 HSIS OWTHERABEEROMRH A ARETH o 1z, 755, FHHAMIE 11 SO & x> 7z,

AT TIX, 9 —RERIITZIT, BIRERZRDZ, ZOMEZOEREMEITOWT, t#ME L Mann-Kendalli% 7% H
WTERRER 5 % TREZITY, MBEEELERETHS EHEINEEDICOVWTEHEEARERLD S & LTz,

3. fRHTHESR

ERKBEBRICOWTIE, Fnk, B0, M, /M =2%% i, EM D CHERBIMENRS iz, 3
TbBL, fINEHBEDOD, FEE 30 miNLEEICIRMEN OIS HNDG T EDBHSENIC RS Tz, PEIDA SN
7o TH R DO EZbHA1E-2.9~-12.8cm/10FETH D, FHLD 1044 0 OFADHFE ERAKEEZROFETH T 5 EH
e DEIE) ZRDB E, EOHETE 10 % HETH -7z,

—J5, EEBHRNCOWTE, #ng, M), faig, &H, £, TR, NFA, N, THET, AR, BIRo 55, +H
0T 72 R < T RTCOHS THERIMERNA SNz, TOT EMD, FBRTIE DR LIS 400mbL FOMIE Tl
BEHENEL Z> TV T ooz, fi/MAROIZR SNz OEHEZLEX-1.7~-7.5H/10FETH > 7z, 4
EYHERADZNZFNUCOWVTE MLV ROBEEIT- TFER, 1150 S BnE, M, &H, Ei, /D, HBiR
D LA THBEVIHOBNNERETH O, ¥k, M, faks, &H, B, T, WhTa, L, GHRO 9 i TS
HOREODERETH -,

F—U— R FRAEETTE, MEHIRM, RIHZER, kR
Keywords: annual maximum snow depth, number of days with snow cover, long-term trend, Niigata Prefecture
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UAV $isZ 150 SIM ERIC X 2 BB BRIE O T € 7 /L (DSM) DHUS _
Acquisition of digital surface models (DSMs) by structure from motion (SfM) analysis of
UAV images in snowy environment

Wil BB H BN B Bt 8K b
UCHIYAMA, Shoichiro'* ; INOUE, Hiroshit ; KAMIISHI, Isao' ; SUZUKI, Hinakd"

VST AT BGE NS SR A B TS E AT

I'National Research Institute for Earth Science and Disaster Prevention (NIED)

JT4E, Structure from Motion (SfM)2 multi-view stereo (MVSYiffi A LIzY 7 b 2 T HBFEEI N, TAZ vy
PC THiZA DK X M =RITETIVOREMNAHEL 557z, SIM, MVS & &IC, AV Ea—2EB Y3 YO HTH
REINFMTHS, SIMICK DEEHDEGEIN S I AT DOMEEHEE L, MVSICK D =0t ET IV EERT 5. AT
&, /M UAV (unmanned aerial vehicl@y #5& U7z RAEH /87 b TV Z)V A AT TIREED DB EREO R EE 5

i L. STM I X - CHEUEZEE £ 7 )V (DSM: digital surface modebe 42k 9 % T & Zikddr 1z, AWIZEDHIIZRD 2 55
TH%,

1) fEE D S KT 7 AF v —I2Z LWEFEREEICEHE VLT SIM Ol fEM 2 GRS %,

2) IO G2 W T H RO Z b 25 % .

/NES UAV IS K 2 RO, 2 cm OFEEDBIS S NTzIEKD 2014 (PR 26) 4 2 H 5 HIC TR D I DRk
REARARIZEAT (Fm 26 mICBWTHEM LTz, Vi UAV IZI3~)VF 37 %2 —0 DIl F4507% WV Tz, i3t ithm i %
50m, 100 m 150 mo 3E&FE &, MFEATBOtNIC T 3 AT DIRE 2520 L 7z, KIEHMERDH 5 ) 7ICHBNT, Ml
FE B0 mMS 1A 2 — )LV T 128D EEEE 2R LIz DTH 5, 1 X712 Ricoh GR (APS-C CMOS, 16M
¥ )V ZHviz, TNHOM%RE SIM TUEEL, KAV 7T 9 R (BT —2) 24k Uiz, SIM Y7 b7
& Agisoft PhotoScan 1.0. &\ 7z, %7z, Laser Technology TruPulse 360Bf\ T 3 5 GCPZEMlE L1z, SIM Y 7

F7 27 ECRAV 25T RICHL GCPERET BT LIk D, Hi FAMEEE 1.2 cmD A )LV i, 35 K O s
4.8cm®dD DSMEEK Lz, E5HIC, DSMZEZN—RIZ GISY 7 Y = 7 L CHEFRRIE 0.2 mOFEMHE X 2 /ERL L 7zo

C T, MEEERERA OEIMNGEHEIC OV TIHRNS, EHHE TOMBREI GRS WHE DA XA FRET
BEmDARCT 272DICEKRDT 7 AF v —MEENT . HREOX Y F 2 TN TERWID, SIM U RATHET
Holzo TT T, NATDREZ =5.6, ¥ v X—AE¥— K 1/640, FHHMIE-1.3EV. ISOHEIE L, ARCGZMAZ T2,
UL L. CORETIIEYIOFZENRENT 5728, 12 bit RAW R 5 > ¥ RUMIEZITV, BERORGHZE T L
Tzo THUCK D, SEVRESF HYE FORET 7 AF ¥+ —ICZ LWHEEERETH > T, SIM TN ATRER G215 5
TENTET,

Dol et FKREICH TS UAV BXT SIM IEHORTREMEAVRE Nz, BMBEREICH W T SIM WHIC K 5
DSM ERAD RIRE TH AU, FEBROMEDIZ M. VAV EOJHICK D BHFIAES TOEHLRE NS, 5%k, &
RO G2 W EEROZ b & . BRSO BARIIIC B 25172 2 id 5,

F—7— R: UAV (unmanned aerial vehicle), SfM (structure from motion), DSM (digital surface model),"/ 5%, FETEEL

B3

Keywords: unmanned aerial vehicle (UAV), structure from motion (SfM), digital surface model (DSM), orthophoto, snowy
environment
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HIRZFLIKD SHIKDTHE
Separation of HDO in water solution

XEEG AR AL BOR T B B2
TUSIMA, Katsutoshi* ; MATSUYAMA, Masao' ; KAMIISHI, Isao?

VEIILIRE, 2 BB AT

LUniversity of ToyamaZNational Research Institute for Earth Science and Disaster Prevention

BEHE R IFEEITERTRAE Uz 40 FXZBZ 2 BSHEBROK OB NERE & 75> T FEEIZOKES Rk
I K ZIKTHHC KO IR O BEEYIE % 1 [RIOBFE S 72 0 ok 1/1000FLE £ TR TE % T & &R Uiz, IKEEEHE
TG RRERANCEH C 2 &, MUKZIKDOE THEEL TREEZHIET D TH o oo KEEIEE MY F U LN OS
TORESHEYE (621D ZWaElifd % ALPS LIZ FENEEZ EDTH o7z, ALPSIIBRAEE NS DHT T 7 it
WIERY e L BICHRET 2 REHDH 5, UK U, IKEESIEE T 2 S G R 2 3 E ST ICA L T 500
EfiThs, mHOvI T L, BOHEY YD LEETHELRUKORERD SKEERIED 10ppmh 5 10pptdD JLAHiFH D15 3L
JEICHEATES T & B RENTz, M TIRIEEE DO REHEBRYKIC R U TG 2 RERIC B C C DKz 78S % 51k
FERNGRA L EEZ BN S,

FD%., ALPSHETET, FKERELIHETELRO MY F I LK (HTO) O #EREN—RICEHS NS LD
IZixolze PUF LI BT 2GS CERTH D, BMEEHT Y 7K THHIETE 25380 IEHRETH S0, Ik
RN R E EBITENICA S EERNBIROBNND S, TD RV F 7 LIKIEIKDFRINATH % h SALF T TK
S RYF T LoKETEES 2O L . RBROBEE LTHREN., ZORE, BEMHERUKIZIRS C &k < BA ki
FBHIEND %,

ETATKE FUFTLIK (HBWIXEK) & E/ROFEINARITYIFIME Th 2 Km, BfEEA, & EICHEZETEVD
H5, ToO DK IZ+4.49°C. HTO DK IF+2.25°C. HDO DK 1% +1.91°CT H,0 DK 0.00°C & IFE L Bix %,
BIZIE R ) F I LBEROKDNn 75, Z0KE 1 2T THl> TN WRI TIRICE Z TRHRICRE LY v —w MRT
% LK EERIROEMMERIINDEVICIERT S ONy FiE) . BIKARE TR TFOHAD NS DIKEREE D8N MU F
LK FREBRACH O ERTNEEZ SN, KO ) F o LBEMBDLTHL EFE NS, AT, KhOH
LN AR HEITS 20 SR MTH D 072 HTO 2 FERRISH D FD TV K HyO 53 F D 7z &IKIA NI FE S L
TV, R LUBRT 2R 751 HTO 0 FAVKENCAHME N D, T D #EED R £IZ /K OIKD T DILBURE INE
WD ZRE LB RN B 3 F 2K A E E B 2B )W E N . ThH b, 7 FHIORGHEE)] OKORED S HEH
T % LIKDFDZELAE TR T \OBHE)) 72l U TRIOKFEICELE Uz HTO 20 FAVKISHHAAE N 5 nlReME 2D
I ER, LD > TR & B IZ0WAZ TE 3RO BWOKK FIcHEftE 85 2 L, DKkZFDBIC
BHRPHRNEO#EREE 22D 2 88EZ T, ik LTIE/ Ny F batchit & 715 L columnitd 2 D% A LTz,
715 LEZBRE DO EWEITHIRC LTeiBRE &GS, &G LD BIERUKEESE DT N bt 2 /KIcEENS +
VF T LIKDOBEEMER LTV EAREEI NS, KREDNNEWGEE, BRWIEHER N eabZhiXkmnz#Ed Byt
MBI FT %, TOHE. IKEND bV F 7 Lok FhVKF AT 22 EIEFICE <. BWEIE TORBEL AT
TNDo REUIHBLER N O IXH I cmAZE L TN TV S DUEEEI VNS WL H S,

HIE DR RIE HDO JEED kT 2 REE OB £ > TH 0. HiEEE O EARETH S,

F—U — R BEEGROK, SKoEE B U T LKoo, BK, IK D Rk
Keywords: sepration of HTO, melting point, HDO solution, radioactive polluted water
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The temporal variation in cryoconite holes on Qaanaaq Glacier, in Gleenland, and its
effect on the surface albedo

Rl FEACRIS s TN SR L RET IR 2 KR T 2 B FT T EOR RS Y RS
SAKAKI, Ryutarot* ; TAKEUCHI, Nozomu ; UETAKE, Jur? ; NAGATSUKA, Naokd ; SHIMADA, Rigen' ; AOKI, Teruco®
: NIWANO, Masasht
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LFaculty of Earth Science,Chiba Universitiyational Institute of Polar ResearciMeteorological Research Institute

Cryoconite holes are cylindrical melt-holes on glacial ice surface. Their size is usually several centimeters in diameter anc
depth. At the bottom of the holes, dark-colored sediment called cryoconite is deposited. Cryoconite absorbs solar radiation an
promotes melting of the ice beneath it, consequently the cylindrical holes are formed.

Diameter and depth of the holes are known to change temporally with weather conditions. It is particularly important to
understand their dynamics because development and collapse of the holes possibly affect surface albedo of the glacial bear i
In this study, we aimed to clarify the weather conditions causing collapse of the holes and effect of the collapse on surface albed
by time-laptse photographing of cryoconite holes on the Qaanaaq Glacier in northwestern Greenland.

The photography revealed that cryoconite holes collapsed twice on 7/25 and 7/27 during the study period. As compared witl
weather conditions observed on the glacier, both collapses took place under the conditions of cloudy and strong wind. The a
temperature and relative humidity were lower and higher in the first collapse, respectively. In contrast, they were higher anc
lower in the second collapse, respectively. The heat balance on the glacier surface showed that the total melt heat was relative
lower due to lower solar radiation when the holes were collapsed. The collapses were likely to be caused by the relatively highe
latent heat on the first collapse, and higher sensible heat on the second collapse.

The image processing of the captured photographs showed that the dark-colored pixels, which correspond to the cryoconit
covered areas, increased when the holes were collapsed. This is probably due to spreading of cryoconite to the outer ice surfs
from the holes. The increase of cryoconite-covered area suggests that the collapses of holes can reduce significantly surfa
albedo on the ice area.

F—T— R 2 U TS A kb, LR, 5 2K, BUNGE, 7L R
Keywords: Cryoconite holes, Arctic, Qaanaaq Glacier, heat balance, albedo
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Seasonal fluctuations of quiescent surge-type glaciers around Yukon: Winter speed-u

and the mechanism

Bt et T R A
ABE, Takahird* ; FURUYA, Masatd

VARHEE R AR B EE R
IGraduate School of Science, Hokkaido University

I« IR D FEHHR 75 B D2 ki, IR O7K AN K Z 75 15% 5|2 > T 5 (e.g., Zwallyet al., 2002; Sundaét al.,
2011). RENEE 2 m A I B2 T &, KIKNDIKDIREZER AR 2 fifIH 3 2 DICERN S FERTH 5.

EEOEE) E— by YT TF =2 K> C, M7 ) — 25 > RIKIK, Z U TILIEIKI OFEIEE D 2RHH 5
M- T&Jz (e.g., Rignotet al,, 2011; Yasuda and Furuya, 2013J.5 X 77/2.— 2 > Hls{ic 35U\ T, FEEW] 6D T Hit 4
HOWHREERE < v THHE TN izh (Burgesset al., 2013) 7 DRFZERFERIIARIZIHS MIc iz > TWiRW. £z, T OHE
ICBWTIRKAY— (FHIZHE) & H 0 BIEHEGOMEE TIREIT 2815 ZE KN HGEFEL, TD2E
ACHRETZTENHILNTVED, ZO A ZALIEHS NI > TWERW. £z, TOHIOIKIMIE RO HE/KIEZ )
IKRELFHG L, KMRBEHEECOHEEREREEN TN

JAXA HY 200641 B BT Tz L /3y RIS R BE L—%— ALOSIPALSARDF—ZIc+ 7w b kT %
> TEREA U, 20060 5 20114F K TOFBIEE ORFZEZ L 2 Tz, ZOREH, 2 < DY —IADKIMC BN T,
I H D 5T LRICBOWTHEERIAOIBEN R 5Nz, T 5Ic, —RNEFHZEL s LT s N2 EHohmdE, T
B ERANEHT %03 U, TOEOh#EE Efih 5 FHiRANMEH L Tz, LHNOKR & IS 2 BORRK D EE
U, KANZE T 5 T LIFE IV, ZTTHLIE, TNE TORR RETIITEZ 78, IKITNIC T & - 72 Bk A K
[Hi#E D 2t U, K ohm#Ezic LTW»5 W I 1EH (Lingle and Fatland, 20035:: DT —ANXZFELTWB EEZT.
A ORI, SRIKMOREE 7 IV KM BOHEEFICH I RHAZ 525725 5.

C DOMFEDWN L DIDFER & Z DFEGEHIC DV T, WHFEDOEERETHE Lz (B - 5=, 2013). 34 1, Z D%
HiPHZHLR L, T OXBDOIENIHE TH 2D Z PN T WS, Y HIK, FiizaMiER & ZNhVRed 5 ZHWIhHD A 7 =
ZLEDNWTHRETETETHS.
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Surging glacier in West Kunlun Shan

S R A2
YASUDA, Takatoshi* ; FURUYA, Masat@
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Surge-type glacier quasi-periodically oscillate between long periods of slow flow (quiescent phase) and shorter periods 0
typically 10-1000 times faster flow (active phase). Only about 1% glaciers worldwide are of surge-type (Jiskoot et al., 2000),
but some glaciers were not identified as surge-type due to long surge cycle. During a surge cycle, glaciers advance and retre
without external factor so surge-type glaciers obscure the climate signal. Several controlling processes are identified but it is sti
elusive what trigger switch from slow to fast flow. Owing to the difficulty of observation, spatiotemporal data of surging glacier
are still less.

West Kunlun Shan (WKS), located in northwestern Tibetan plateau, is one of the most glaciated regions in Asia. The annua
mean temperature and precipitation is very low, “14 deg. C and 460mm, respectively (Zhang et al. 1989). Main precipitatior
occur in Summer (Ageta et al., 1989). Almost debris free and polythermal glaciers develop under subpolar environment.

We detected glacier surge, its velocity changes in WKS using Synthetic Aperture Radar (SAR) techniques, based on SAF
archived data from 1990 s. Also we detected the changes of glacier terminus using a box measurement method (Moon and
Joughin, 2008), based on Landsat optical-images archived from 1972.

We paid attention to 36 glaciers in WKS. Five glaciers surged during 1990-2013 and three of them were continued by late 2013
The velocity gradually increased up to “"1000m/year accompanied with advancing “1.4km, and then degreased to “30m/year. Als
two glaciers were in quiescent phase during our observation periods. These glaciers rapidly retreated and had stagnant profil
in the lower part. We could not observe whole a surge cycle that was estimated at least 40 years.

F—T— ROKWY—, 157 VIV, SAR, K7 )bA Ty b, KRS
Keywords: Glacier Surge, West Kunlun Shan, SAR, Pixel offset, Glacier velocity
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Geodetic mass balance of Gangjula Glacier, Bhutan Himalaya from 2004 to 2013
Geodetic mass balance of Gangjula Glacier, Bhutan Himalaya from 2004 to 2013

TSHERING, Phuntshid ; FUJITA, Kojit
TSHERING, Phuntshd ; FUJITA, Koji'

LGraduate School of Environmental Studies, Nagoya University
IGraduate School of Environmental Studies, Nagoya University

Himalayan glaciers have been retreating over the recent decades but few in-situ observations are available in the Bhute
Himalaya. Initial observation by stake method has been conducted on Gangjula glacier, Bhutan Himalaya for one year fron
2003 to 2004. Also performed was differential global positioning system (DGPS) survey in 2004. After seven years gap, we re-
surveyed the glacier surface using DGPS in 2011 and continued the survey every year since then. The DGPS data were proces:
using Global Navigation Satellite System (GNSS) software and data having errors equal to 1m or more both horizontally anc
vertically are excluded. Exact location of bench marks installed in 2004 was obtained using precise point positioning (PPP]
in 2011. The data of other years are shifted by referring the bench mark locations. Digital elevation model (DEM) of 1m
resolution for different years has been generated by using inverse distance weighted method and then elevation change betwe
two different years is obtained. Elevation change within 50m elevation band is averaged and then the area-weighted mass balanc
are calculated by multiplying the elevation change with density of ice (900Rgdivided by number of years. Mass balance
since 2003 ranges from -1000 to -2000mm water equivalent (mm w. e.), and it is significantly accelerated for the last two years.

F—7— R: glacier mass balance
Keywords: glacier mass balance
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