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GRENE Arctic Climate Change Research Project in Final Phase
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The effect of atmospheric heat and moisture transport on Arctic warming under the ele:
vated CQ experiment
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It is well known that, under the elevated atmospheric,@@ncentration, the Arctic experiences larger warming than the rest
of the world. In this so-called Arctic amplification, ice albedo feedback plays a central role (Yoshimori et al., 2014a). While the
ice albedo feedback is a process unique to the polar region, the magnitude of the Arctic warming is well correlated to the globa
mean warming among climate models, indicating a strong coupling of the Arctic to the rest of the world. In order to elucidate
how the extra-Arctic warming remotely influences the Arctic warming, we conducted sensitivity experiments which isolate the
remote and local effect by using an atmospheric general circulation model with thermally interactive and non-interactive ocear
mixed layer depending on the region. We note, however, that the effect of ocean circulation change is not considered here. Tt
resulting Arctic warming is generally larger when the model is forced by the remote warming, rather than responding to the local
CGO, increase. This indicates that much of the Arctic warming under the elevated@@tition is initially induced by the lower
latitude warming via the increased atmospheric heat transport. An additional experiment separates the following two effects: th
initial Arctic atmospheric response to the remote warming and the subsequent effect of ice-ocean changes on the Arctic warn
ing. In addition to the surface energy balance analysis, the climate feedback and response analysis method (CFRAM) followin
Yoshimori et al. (2014b) reveals that the remote warming initially warms the Arctic surface via the increased downward longwave
radiation due to an enhanced greenhouse effect of water vapor and cloud as well as via the increased large-scale condensat
and decreased evaporative cooling. Once the ocean temperature and sea ice cover is allowed to respond, the greenhouse effe:
cloud increases substantially (positive feedback) while the evaporative cooling increases (negative feedback).

Yoshimori et al. (2014a) Clim. Dyn., 42, 1613-1630.

Yoshimori et al. (2014b) J. Climate, 27, 6358-6375.
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Seasonal Change and Long-term Trend in the Arctic Cryospheric -Discussion from Bi-

polar perspective-
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Satellite-derived snow grain size variation during 2000-2014 on Greenland ice sheet
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School of Science, Chiba Universit{institute of Low Temperature Science, Hokkaido Universignow and Ice Research
Center, National Research Institute for Earth Science and Disaster Prevéstiaren Institute of Technology

Satellite-derived albedo of Greenland ice sheet (GrIS) in summer season reveals a remarkable decreasing trend since 201
Snow surface albedo depends on snow grain size (SGS) and concentrations of light absorbing snow impurities (LASIs). In ac
cumulation area of GrIS, the surface albedo strongly controlled by the SGS variation because the concentrations of LASIs ar
generally not high to reduce the albedo significantly. When air temperature increases, the SGS also increases by accelerati
snow metamorphism and thus the albedo decreases. Hence, it is important to monitor the annual and seasonal changes of S
distribution over GrIS. We have developed an algorithm to retrieve SGS for Second Generation Global Imager (SGLI) algo-
rithms for Global Change Observation Mission - Climate (GCOM-C). The algorithm is based on a look-up table method for
bidirectional reflectance distribution function at the top of the atmosphere as functions of SGS, LASI concentration and solar an
satellite geometries. We employed a two-snow-layer model, which consists of the topmost layer (depth of 5 mm fixed) and the
subsurface layer, for the retrievals of SGSs in those two snow layers (Rs1 and Rs2), respectively. We validated the Rs1 derive
from Terra/Aqua Moderate Resolution Imaging Spectroradiometer (MODIS) data with the in-situ measurements synchronizec
with the satellite overpasses at Summit {73\, 38° W, 3,216 m a.s.l.) in 2011 and at SIGMA-A (P8 N, 67° W, 1,490 m
a.s.l.) in 2012. The results showed the excellent agreement for a wide range of SGS.

Using this algorithm, Rs1 and Rs2 over Greenland ice sheet were retrieved with Terra/MODIS data from 2000 to 2015 and th
monthly averages were calculated for different elevation areas. The results showed that Rs1 and Rs2 for all of the GrIS except tt
areas higher than 3,000 m have an increasing trend from June to August during the observed period, whicmaard®874
wm per decade in case the area of an elevation higher than 1,000 m in June. These values become small for the higher elevati
areas from June to August and are close to zero or negative for all areas in April and September, indicating the warming influenc
to SGS is remarkable over the lower elevation areas than 3,000 m in summer season.

F—T—F: JU—2F 2 KK, BRI, 7V R, IR )y, mEY E— ey g
Keywords: Greenland ice sheet, snow grain size, albedo, light absorbing snow impurities, satellite remote sensing
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Study of the vertical coupling of the atmosphere at Tromsoe, Norway
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Discussion about new indices which display condition of disturbance in the mesospher:
during Arctic winter
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Labitzke(2005)3., dtmits - dfrEo FESUEEIRE & F10.7 indexdOAHEE %, QBO OAAHIC /I LR L. QBOPE (3R)
JENFHRFIC I, KFGEERTE (IE) O NAM, #UNTIE () O NAM &3 xR LTz,

RJEEZERFIROME R R T LD L LT, IS, RS TRER » 75 T hewv S @i Env
bNTEz, LA LZOK I REWINESTEIZ T TRMMOBR L DL # L, AEER T, HHEE TEoih)E
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FETAICE S TV Q) I MG HER S NS HEIX. A BDEERPHAESNS X HICRZ S,
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MF radar observations of gravity wave variation with 12-/24-hr periods
MF radar observations of gravity wave variation with 12-/24-hr periods
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MURAYAMA, Yasuhiro' ; KINOSHITA, Takenarl ; KAWAMURA, Seiji' ; NOZAWA, Satonorf ; HALL, Chris?
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INational Institute of Information and Communications Tehnoldf§agoya University?University of Tromsoe

Intensive observational studies have been conducted in past of interaction between atmospheric gravity waves (GWs) and tid
in the mesosphere and lower thermosphere. Tidal winds can be background winds for small-scale and/or high-frequency GWSs.
mesospheric tides play a role in the mesospheric GW momentum dissipation process, the tides may be a substantial element
the mean flow acceleration process since there are tides every day and every months in the middle atmosphere almost all over
globe. In this study, we employed 10-year horizontal wind velocity datasets in the mesosphere and lower thermosphere observe
with MF radars at Poker Flat, Alaska and at Tromso, Norway. The data analysis was carried out for 1999 ? 2008, to show daily
and seasonal behaviors of mesospheric gravity waves and the 12 and 24 hour components of horizontal winds. The wind veloci
component with the wave periods of 1-4 hours are analyzed as short-period gravity waves, to which a harmonic analysis wa
applied in terms of temporal variations with periods of 24, 12, and 8 hours with the 5-day running window shifted by every 30
min. Sinusoidal curve fitting is not the best fit model for the behavior of GW kinetic energy (GW-KE), but the fitted amplitude
and phase can be used as measures of GW activity variation with a target period (24, 12, or 8hrs) and local time identificatiol
where GW-KE enhances and decreases. In case studies that we have carried out, phase relation between the 12-hr compon
of zonal wind and GW-KE shows that their phases are locked for more than 10 days, in several cases in multiple years at th
both observation sites. We confirmed a phase lock phenomena at both Tromso and Poker Flat continued for about 20 days fro
November to December in 2000. However, between Tromso and Poker Flat, the phases of 12 hour component of GW-KE ar
almost in anti-phase or differed by approximately 180 degrees. We plan to discuss climatological aspects and also more detail
underlying physical processes, focusing on gravity wave drags and background state of horizontal wind velocities at both sites.

F—TU— R iR, R&ERE, KRG, HEEH, MF L—X—
Keywords: mesosphere, atmospheric gravity waves, atmospheric tide, interaction, MF radar
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A plan of new millimeter-wave observations of atmospheric molecules from stratosphere
to lower-thermosphere at Tromsoe
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VD EIERE L, SRV F—RTOREEZIFTRTV—BLERS T (NO) OE=X) Y I@EEIToTE,
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Improvements in AOGCM by the introduction of a simple wetland scheme

KA BER ™ T AT 2 U5k 2 0 @l A0S T3 Bl 1 2
O'ISHI, Ryouta™ ; NITTA, Tomoko ; YOSHIMURA, Kei® ; TAKATA, Kumiko? ; ABE-OUCHI, Ayakd’

VR FSERT, 2 BRURSERSGBIENTICAT, @ [ BRI ZE T
INational Institute of Polar ResearchAtmosphere and Ocean Research Institute, the University of Tokyational Institute
for Environmental Studies

SUEZEOFER TR BN THO LN TV 2 KEKUBEEKEERE TV (GCM) Ik, N7 ADFET 5728, ZDIK
WFERTHIOEE NN LIc e > TEETH S, FRHT, PEEEEEO SN 7 AEZ2 <O GCMICHEL THONS
B Th s, OB EETIX, BE/KP—REICKIZED & UTHIICE T 5728, KK &SRO THEMERMIZ
T OHEMBUKINTICHER 52 TWB EEZENBED., TOFERIZ GCMER TIEFEFBEIN TV, FHHS (2014
RS KD —HEIC PSR 9% T L BRI U Te i A — L2 KRG ERIEIRE T IVORERY 7 ETIVSEA LTz, %
OFER, TOFHAF—LEAIC K > T, BEKOEENA 7 AMERE NS T EARENTZ, AR TR, TOHAF—
L2 REUHFRIGERE T IVICEA L. GCM DINA 7 AT B8R 2T, iz, #iIHAF—LZHWTRA b

R 4 SR T O, TR LR DR K DR R Z X7z,

F—T— R R&KUEHERIERE 7V, M2 o 3 )L F— NS, ek
Keywords: general circulation model, surface energy balance, Arctic region
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e 7T — 27— A T DHERE
Developments of Arctic Data archive System(ADS)

TR A 1 R2AT ) 2 BEH: (i 2
YABUKI, Hironori'* : SUGIMURA, TakesH ; TERUI, Takeshi

U HEERTFERAE RN, > AR BTSSR

1Japan Agency for Marine-Earth Science and Technoliggtional Institute of Polar Research

Arctic is the region where the global warming is mostly amplificated, and the atmosphere/ ocean/ cryosphere/ land system i
changing. Active promotion of Arctic environmental research, it is large and responsible for observational data. Promotion of
Arctic research in Japan, has not been subjected to independent in their respective fields.

In the National Institute of Polar Research, perform the integration and sharing of data across a multi-disciplinary such as
atmosphere, ocean, snow and ice, land, ecosystem, model, for the purpose of cooperation and integration across disciplines,
build a Arctic Data archive System (ADS).

Arctic Data archive System (ADS), to promote the mutual use of the data across a multi-disciplinary to collect and share datz
sets, such as observational data, satellite data, numerical experiment data. Through these data sets, clarify of actual conditic
and processes of climate change on the Arctic region, and further contribute to assessment of the impact of global warming i
the Arctic environmental change, to improve the future prediction accuracy.

ADS developed the the online visualization system (VISION) of grid data (a satellite and model simulation), which observa-
tional researcher was not good. This VISION which can easily visualize special change can become effective for not only the
understanding of the phenomenon but also the design of the observation for an observational researcher.

F—U— F: bk, BREE, iREAL, nI#EAE, VISION, VISHOP
Keywords: Arctic, Environment, Global Warming, Visualization, VISION, VISHOP
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CFSREFfiEMT 77— ZIC X B K FREZEDO HIMEICDOWT
Comparison of snow depth on the sea ice between buoys and CFSR data

(e AT S b
SATO, Kazutoshi* ; INOUE, Jurt

B IIERABERE

1The Graduate University for Advanced Studies

To understand snow depth distribution on Arctic sea ice, we compared the snow depth data on the Arctic multiyear sea ic
obtained by Ice Mass Balance (IMB) buoys developed by CRREL (Cold Region Research and Engineering Laboratory) with
reanalysis data of the Climate Forecast System Reanalysis (CFSR) provided by National Centers for Environmental Predictio
(NCEP). In this study, we examined 23 buoys in 2002-2013. Although mean annual cycle of snow depth from the CFSR was
reproduced well, the reanalysis data has a positive bias during winter and spring, and a negative bias during summer and autun
Because the correlation coefficients between the reanalysis and observation are around 0.70 between October and Deceml
Sea-ice thickness in the reanalysis was approximately 1 m thicker than the observations during all seasons. We investigate
recent changes in snow depth and sea-ice growth rate during autumn and early winter using the reanalysis data. Due to enhan
cyclone activity and enhanced surface evaporation from the ice-free ocean, the increases in precipitation (i.e., snow depth) a
seen over Chukchi and Beaufort seas, resulting in reduction of growth of thin ice during November. However, ice thickness
anomaly in the CFSR reduced an insulating effect of the snow depth on sea-ice growth. We will discuss about sea ice thickne:s
anomaly in the CFSR using 1-D thermodynamic model.

F—U—F: MEE, KE, 7, bk
Keywords: Snow depth, Sea ice thickness, buoy, arctic
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Seasonal cycle of surface energy balance in the northwest Greenland ice sheet

JERF R T B BRI N2 L 1B 3 R Ak 4 I AR S R a2

FIAR W 1 ARl 7501 ©

NIWANO, Masashi* ; AOKI, Teruo' ; MATOBA, Sumito® ; YAMAGUCHI, Satord? ; FUJITA, Koji* ;
TANIKAWA, Tomonori® ; TSUSHIMA, Akané ; KUCHIKI, Katsuyuki' ; MOTOYAMA, Hideaki®

LSRN, 2 JUE R ARBFAIZET, 3 BESSRIAIZEIT SRR SEmsE L > 2 —, 4 i ERYE  BRBEAIER, °
FHIMTZEWIZEBHFE NS, © Mttt oerT

IMeteorological Research Institutdnstitute of Low Temperature Science, Hokkaido UniversiSnow and Ice Research Cen-
ter, National Research Institute for Earth Science and Disaster Prevel@i@muuate School of Environmental Studies, Nagoya
University,?Earth Observation Research Center, Japan Aerospace Exploration AQ¢atignal Institute of Polar Research

The Greenland ice sheet (GrlS) has lost its mass during the last two decades significantly, and the rate of ice loss has accel
ated since 1992. It is hypothesized that the recent ice loss can be partitioned in approximately similar amounts between surfa
melt and outlet glacier discharge (IPCC ARS5). In the present study, we investigate physical mechanism of surface melt in recer
years from the standpoint of surface energy balance (SEB) using data from automated weather station (AWS) in the northwe:
GrIS. The AWS was installed at the SIGMA-A site (D8’N, 67°38'W, 1490 m a.s.l.) in June 2012 (Aoki et al., 2014), and data
is now open at ADS (https://ads.nipr.ac.jp/kiwa/Summary.action?selectFile=A20140714-002&downloadList=&scr=top). SEB at
SIGMA-A during 2012-2014 was calculated using a one-dimensional multi-layered physical snowpack model SMAP (Niwano
et al., 2012; 2014), where observed albedo and snow surface temperature were forced to drive. Obtained monthly mean SE
values at SIGMA-A indicates that the main contributor for melt energy available for the surface melt was net shortwave radiant
flux throughout all summer seasons, however, melt energy during July 2012 (GrIS experienced a record-breaking surface me
extent) was exceptionally high (more than 25 Wthcompared to other summer (JJA) months (lower than 5 W)m The
annual maximum of melt energy was recorded during July in 2012 and 2014, however it was reached during August in 2013
This result suggests that the melting period of GrlS snowpack differs from year to year, and the further monitoring of surface
climate is necessary in order to understand long-term interannual variability of GrIS surface melt.
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7)) — > Z v RALFEE Bowdoin, Tugtokinl D2 i & fE 28 b
Surface elevation change of Bowdoin and Tugto Glacier in northwestern Greenland

AR PR A2l A2 R R 2 AT B S AL oRBC R 2 AR I 2 Rl R 2
TSUTAKI, Shurt* ; SUGIYAMA, Shin? ; SAKAKIBARA, Daiki ? ; SAWAGAKI, Takanobti ; MARUYAMA, Mihiro 2 ;
SAITO, Jurt ; KATAYAMA, Naoki 2

U ENZ AT MR > 2 —, 2 JbEE AR AT, ® JGEE R A BRER B R 2
L Arctic Environmental Research Center, National Institute of Polar Rese&dnshitute of Low Temperature Science, Hokkaido
University, *Faculty of Environmental Earth Science, Hokkaido University

Ice discharge from marine-terminating outlet glaciers has increased in the Greenland ice sheet (GrIS), and this increase pla
important roles in the volume change of GrIS and its contribution to sea level rise. Thinning of GrIS marine-terminating out-
let glaciers has been studied by differencing digital elevation models (DEMs) derived by satellite remote-sensing (RS). Suct
studies rely on the accuracy of DEMs, but calibration of RS data with ground based data is difficult because field data on GrlS
marine-terminating outlet glaciers are few. Bowdoin Glacier is a marine-terminating outlet glacier in northwestern Greenland
(77°41'18"N, 68°29'47"W). The fast flowing part of the glacier is approximately 3 km wide and 10 km long. Tugto Glacier is a
10 km long land-terminating glacier. These two glaciers are located adjacently, and those altitudinal range is almost same (0
350 m a.s.l.). Because those glaciers of different shape of the terminus are located under the same climate condition, comparii
surface elevation change of those glaciers is crucial to better understand the influence of ice dynamics on the glacier thinning. |
this study, we compare surface elevation change and ice flow regime near the terminus of Bowdoin and Tugto Glacier.

We measured the surface elevation over the glacier on August 20, 2007 and September 4, 2010, by analyzing Advanced Lat
Observing Satellite (ALOS), Panchromatic remote-sensing Instrument for Stereo Mapping (PRISM) images. We also measure
surface elevation on bedrock in the eastern flank of Bowdoin Glacier by using the global positioning system on July 18, 2014. We
calibrated the satellite derived elevation data with our field measurements, and generated a DEM for each year with a 25 m gri
mesh. The DEMs were compared to calculate recent glacier elevation change. Mean surface elevation change for on Bowdo
Glacier increases downglacier from -13 to -20 m, whereas that in Tugto Glacier is spatially uniform (-11 to -12 m). The mean
elevation change in Bowdoin Glacier is significantly greater than those observed on ice caps in the region, and similar to thos
reported for other marine-terminating outlet glaciers in northwestern Greenland. Ice flow velocity increases downglacier in Bow-
doin Glacier, whereas no significant gradient of ice velocity was measured in Tugto Glacier. We suggest that a certain portiol
of the thinning in Bowdoin Glacier was due to stretching flow enhanced by acceleration of ice flow. Our study demonstrate that
calving Bowdoin Glacier is losing more ice than land-terminating Tugto Glacier, which suggests the importance of ice dynamics
and/or ice-ocean interaction in the ice mass loss in Greenland.

F—T— ROk, TV =25 R
Keywords: Glacier, Greenland
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Jehuls 7)) — > 5 > R 717y 7 KR OREEBEANCED W e ZKEHRA O Ehase T Ot
Growth conditions of snow algae inferred from snowpack observations in Greenland

KA KEEZ Y™ TN E L P BRR T RT3 2 Rk W7 2 ety R 3 SR ik 3
ONUMA, Yukihiko™ ; TAKEUCHI, Nozomu ; TANAKA, Sota! ; UETAKE, Jur? ; NAGATSUKA, Naoka ;
NIWANO, Masasht ; AOKI, Teruo®

VTR A AWIZER), 2 BN RIS, 3 SOt
LGraduate School of Science, Chiba University, Chiba, J&Natjonal Institute of Polar Research, Tokyo, Japameteorological
Research Institute, Tsukuba, Japan

FOKEFA L, FETKN RSB 2 FSEREEIL LTS RMAEY ©h 5. FHOKEHEOBSHIZ T KERO %
TR, TIVRE (KHR) ZETEES. BKEZHDT IV RME RT3 &R ECOTINEDEML, KOG
MEEI N, KURSHEmO EF &V TEHERBREANORENEZ 5D, ZD7zD, FKEEN ED XS RERE TBH
T2DOM0ZIHASMCT S Lid, IMBOMEBENOFEZEZS FTEETHS. LHMLEDNDS, FIKEHOBIHICRK
LB R 5 2 ZERIMAMDEEZHSE MR > TWHWiEL.

ZTCOARMGUE, 7V =T 2 RILEEICH % 17y 7K EOFETIC I\ TEIKEHO BHABHARIH 2 0E S % HK
LM AT 2N E Uiz, AL TIE, 2013FEHE XU 20144ED 6 AL S 8 HITMITH U —2F v RILFEERD
AF v ZKIENTT W69 ) DRE TR ZTIT > 7. WY A MMIFEE HISHRBHSEDMEREE Nz 2 iy (Site-A 550m
a.s.l, Site-B 950m a.s.y U, 1M CHEREOBI, HY 2 VORI ZITo 7. FILIZEY s, B
HICKBHIB DAYV M ruan T )b a(Chl-a) DEDEHT 21TV, FIKEHONA A< AZ25Hii Uiz, ZKEHD
FE L BEHO TR EA B ST B 12018, FKEEHONA AT A LB LIRS T —X, MiERE ORI 1.

AREHSIE, 2013413 Site-A T 8 H 3 HICHERE N, Site-BTid 8 H FAIDEIKK 7 F THERES Niah > F=DITx L,
2014413 Site-AT 7 A 20 H, Site-BT 8 A 3 HICHERE Nz, BHREDChl-alEfEl, REOFRE L &Iz R
L, SHERIET20[p gm 2 A5 70 [p gm 2 ICESE TN UK. BEMEES Y > bh SRDIZMIBEEOZLE
FREDOME 2R LTz, HFESIEDWISH T 0 CRBA =01, 20134E0 Site-ATiX 6 H 8 H, 20144ED Site-A & Site-B
TIX6H2HTHYD, ZOHMSKREFREE TOHMIE, FTNFN49-63HMTH 7. £z, ZOHNSHKEREEXT
DIEDREESIRIE, 20134ED Site-A T 106-140°C day, 201440 Site-A T 116-141°C day, 20144E®D Site-B T 93-107
Cday Th-olz. FEOFAERE Hitm, BEEFE, BMEI/KE, pH, BXUREE L Vo B0, (b2
EDOBRIERSNEh o, TNH ORI, FOKEBEOZIEOREICIE, D EDX S BEEOYErbZNZE L Tl
%<, —EHMOBE X 72— EDIEOMEAIRNNETH S L 2R L TWV5.

F—T— R ORI, KE, Y007 b a BEAIR, V-V IV R
Keywords: snow algae, red snow, chlorophyll-a, positive degree-day, Greenland
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TN T o R 20N Z U DLz K O KRR 3 FER O &G R 5 -
The snow and ice algal communities of mountain glaciers in Suntar Khayata region, East
ern Siberia

P BR T  PTIN L BN B IR R Y PIH &2 Bl AR 3 H R 2 mikE B 3

FEA 12 4 R 2 W MA 2 #EE i 2 ; Fedorov Alexandér; Konstantinov Pavél

TANAKA, Sota'* ; TAKEUCHI, Nozomu ; MIYAIRI, Masaya' ; FUJISAWA, Yutd ; KADOTA, Tsutomt? ;
SHIRAKAWA, Tatsud' ; KUSAKA, Ryo?® ; TAKAHASHI, Shuhe? ; ENOMOTO, Hiroyuki* ; OHATA, Tetsud ;
YABUKI, Hironori? ; KONYA, Keiko? ;: FEDOROV, Alexandéer: KONSTANTINOV, Pavet

VTR, 2 METETTCRH R, ° LR TS, * EN M SET, ®Melinikov Permafrost Institute
LChiba University,2Japan Agency for Marine-Earth Science and Technol&gigami Institute of Technology:National Insti-
tute of Polar ResearchMelinikov Permafrost Institute

KR & XA R EREE T & BHl R Y O TcH b . AR HORE KM ERE THEEE NS, Th
SIIMANICEEZFi > T 5728, BERXKDOTIWANRZK FEEZ T EMRESNTE D, KN ORf#EZBfE#S 5 [T
HETH 5,

TOKBHEORHEIX, HIC X > CTREZMERRIT T EPEHLNTIE>TWVS, 7T AN TREEENEHEMEE DS
HETHZDICH LT, 7V TERETIERIROS T /N7 7)) 7HE SR TH D RREIZIZIEEEN TOENy, FHIick
FORHEE., KO KELFEG TS 704 aF 1 MRIZEIEKT 5 EAVRBENT N,

WA TINET 2 A Z VN 2RI EKEEHAEOEZAMTEDO—DTH O, EDX S BEHENMERINTY
BZONRHTH -7z, AWIZEIZ GRENEV T Y =7 hO—EE LT, FIHIHD 4 K7z 5 20124E0 5 20144F-F T
frbhiz,

TSI K B 0 OFER, T OHUIBKOTKESEREEI 2 FORE L 5D 7 /NI T U TIC & > THRENT
WA Z ENHALMNMIIRo Tz, Kk E UL TRENMESNTHO, V7 /N7 7R ED 38513V iaEhoTz, &
DD K BEEMEZ RS L. BUOKI O BEE X Ancylonema nordenskioldlivig 578, #5551 T ld Chloromonassp. h & 5
THo Tz WHORNA A AEEELb 2R, KRS CEUVMEZ /RS — /5T, LB XU RS TR A
TR LTz TOXIBEEMEORMIZ. 7T ATV =T Y RTEHZIN TV, ZOREOEUEN S, R
> ZOVINY Z R ORI ISR E TV 2 TOKERER I “bMsi” [T 5 LEA 5N 5,

CTOX S HEEPHEOR IR 21Tz 4 ki i@ L, DD 3EMITIEZL Ush o Tz, KMo 5RIE2 s
T NA A RPKI PR TE— T 2R Uic, TOHEEIE, ATHE CHEI NICEEREORHIMN, D T O
BOWTRAEEDTH ST EEZFHELT NS, FIIMNIBNA AT ADIETH %0 F3 A ZIEMICRKE AL,
[ CRHICAEZIT> TV AICEDD 5T, 2013FDfEHIE 20124EDfHDK 10770 1 Th > Tz, KM LICHERT L, &
EETEMEFENEZ VA aF A FRERBELRD ., REILFOBE R TR L. EFICHEZMLUTHIMLTWS
TEMWRBEINT VS, TDizs, kiETEARTH % T OHIDOTEIKEHADKINA A AL, FHOKIERKRDOHE T
RELRITITERLIEZDIEA S,

F—T— o K, JermpE, (LK, R L, BRSNS, kA 72 R
Keywords: Snow and ice algae, Arctic region, Mountain glacier, Annual change, Community structure, Regional characteristics
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The spatial variations in characteristics of cryoconite on glaciers in northwest Svalbard

HN R TN =Y T 0 PURARS LY, DR T =T g 2
MIYAUCHI, Kenshiro'* ; TAKEUCHI, Nozomu ; IRVINE-FYNN, Tristran? ; EDWARDS, Arwyr?

VT ERAIEEBIEANIEH,, 2 A F VR, TARY AT ¢ ARF
!Graduate school of Science , Chiba Universifjperystwyth University, United Kingdom

K EICHERE L O B IS DOEARKIE 7 VA aF A4 S EFEENS. U X 3 A ST 2GS0k 1
&, K EOMAE O E I X DG TERIRDESARZIER L TWS (ZUAa) A MRD. 7V A3+ A MIKAEmH
DT VAN RZ TS, HFOWRINZHR U OKM O Z (et 2811 0NH 578, ZORNHE, ZEMNHhzEd % HiA
ZHOMICT AT LIFEETHS. 7V ATF A FOBREDCAREE, HIEICK > THRES T ENHLEMNITE>TVS
n, B 25— DOHUHIKI DZEFEZILIC DV TIEF L < bh > TWEW. 2T TAMIETIE, JbmE X/ 3—)L )b
sHEALPEERD AustreBroggepkin], Midtrelovenyki], Pederseskif[ic B5WTERINE NIz VA T F A MTDWT, 2,
b2, EYPERIEZ o HT U, ZERIRE N & ZFOREBERZISMCT 5 L2 HNE Uiz, BMEBROMRE, o
MEHOSERWNEN 7 VA aF A BTN T-ERIROT T /NI 77 2EF8 7 VA a4 MR EENTNS T L
MIASMMEIR STz, 7V A aF A MRIONHKGE DBIEROMER, HIgMhE, ZRFENHKRNZAEN, ol eh
S57UFaF A MDD 1 FREEOKR A —)VT, IBKEFREZOMNZALTWAEEZLNS. Z7UA TS A D
HREYIENE, Midtrelovenykif], Pedersenkii 35 & UF AustreBroggerkifld it A= <, KxHc AustreBroggerkiid
THRER TN EDHO NI E STz, 7V A aF A MROKZRE, BEVENZVHITIZERENT EHHLENED,
AT B E GBI RIOMFHCEE TH B RENEZ R LTS, —/, Z7VAaF A MROREDYT /I8N T
T OEERHWEI TN LIt A, 7V A FOEEY R ZHRRERE AN o T, UL TaF A FOIERE
TEDODHTORER, EEIEDOZ NI VAT A FTlE, KEBFHRES AT MVE—ETH2DITHL, G
HODIZNZ VA aFA M, RKEPREDHEIE < ERERFARY FVZZRT T EMNFALNMCE Tz, T, G
YROZ W7 ) A aF A ML, ABEYICE > TREAELTOEDICH L, AEYEODRNT ) 4 3F A MRS
DEDFENENT LR LTV, U EORRNS, TOHIRKOKH D7 VA aF A4 Mald, HNc k> THEYE
DENRA T EDIRNEATIMFEL, BEMOZ N2 A TIZREPRKESBNAELTVWSDICHRL, DignzaT
FRIRAVNE K B EZR > T0B T e b o e JEIADOHIE LI A OFRERN 5, TDO_DDRA TDEN,
T NI T ) T IR E OMAEYIEEIOEN WS KD IE, IKIOEFHDERED S OFYIkL T OHGRICIKF L T B k
EZbNIz. TOXI% VAT A SOLERNEE, IKMEROD T VA RIS 282 5 2, KOsz R
HEE3 L TEETHSHLEEIDNS.

FmT— R S UF T A b, TR, ST

Keywords: cryoconite, spatial variations in characteristics, mineral particles
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W7 =25 Y REEDKRERI 7 1Y 27+ (EGRIP) &% 7 —25 2 KK
ZBITZE O R R _ _
Studies on changes of Greenland ice sheet under the East Greenland Ice Core Proje
(EGRIP)

WA N B B FH AL FA Y B2 T L= FLT 3

=P xrby F—24 AR EZ!

GOTO-AZUMA, Kumiko'* ; KAWAMURA, Kenji ! ; FUJITA, Shuji ; MOTOYAMA, Hideaki' ; ABE-OUCHI, Ayakd ;
GREVE, Ralf ; DAHL-JENSEN, Dorthé ; ENOMOTO, Hiroyuki

U ENT MR, 2 K, 3 ARIRE R, 4 ORI N—=T R
I'National Institute of Polar Researct/niversity of Tokyo,>Hokkaido University;*University of Copenhagen

TV =2y RKIRIG, T, BEHORENNEERE TRAZD ., EANOKOFHEEIEINT 25 L., A2tz R
LTW3, V=T RKIKOZENE, HkKELZHNCEEREDZ 7S, ZORXANZXLOMPNZH ER> TN 5,
TV =Ty RTHHIE NIRRT Z 9 % T LI K D, @8EOIKREmp RS £ E RBIG O ZLIC B 5 1)
MEENTWVEH, TNETTERL, BT =T Y ROZSHETHIREI S NIOKIKT 7 Ot 77— 2 ZHEa L. €
TV LA G DED T LICK D, BEDKIKESEZREILT ST ENAJREICE>TEZ, LML, TNETDOT Y —
VI Y RKIRa7HEENE, i T ORUR - BRIEAHOME 2z HNE LTED .. nlREARIR O /K- /5 0 O WREE AV
SWVHS T T/ > T\ zlz8, IKIKIRENC DWW T OIS EREES C N TE A>T,

IKIRDJEIE © RKDZEIE X 1 = A LORIZ. 7)) —> T RKKOZE T, B FELEF TR TH S
72, TUR=TDARYN=T U RENRLE RS T, J) =T Y RKKREHIOM ZH—OHNE T 5T —>
Z v REEDKIRIEE 70y 2 7 b (EGRIPEHE) AR ENTWVS, EGRIPEHETIX, 7V —2F Y REEKDKIRTH
% L7V =25 2 Rk O_EfRRZz s & UTEE L, 20154 4 Hh SikERMG. 201540 5 i iG 72 &
LTW5, HA, R4V, TI5VA, AL RACBMHEFE SN TV S, KETHOFRBEENERE T A — b L & HEE
TNTWV% EGRIPHIS TOKEKE T 74l « fEHTHFE TE UL, IKKZFNC OV TOH AR ESNS EHFRFTE
%, EGRIPEHH D —DOHMIZ., SeHHEHIIHOFMZ XU - IRIBZHOEITTH S, TORRITBHEL D BIEETH -
FEHEESNTEO ., BE(ELZRBkotERDAE « B2 Tl 272D > b R BHRTH S D, TNE THM
BN T — 2o T2 728, EGRIPEHHIC & 2 Bl S N 5,

F—T—F: FU—=VS VR, EEKKIT, EGRIPIKIKZ A F 2 7 X, Kift
Keywords: Greenland, Deep ice core, EGRIP, Ice sheet dynamics, Ice stream
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B4 £ 7 )L SEIB-DGVM 72 W 7 BEmifE I E D < 7 — 2[R EER _
Data assimilation experiments with simulated LAl observations and the dynamic global

vegetation model SEIB-DGVM

SR ZEA b Sk e L A sl 2 B i —RR 3
ARAKIDA, Hazuki! ; MIYOSHI, Takemas&; ISE, TakesHi* ; SHIMA, Shin-ichirc®
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Vegetation dynamics is strongly tied to the global carbon cycle and is an important part of the Earth System Model (ESM)
to simulate the climate change. The dynamical vegetation model is also useful to predict the biodiversity change. However
vegetation models tend to have large uncertainties. Data assimilation provides an approach to dealing with the uncertainties, al
recently started to be applied to the ecological studies. In this study, we develop an ensemble data assimilation system with
dynamical global vegetation model known as the SEIB-DGVM (Spatially Explicit Individual Base Dynamic Global Vegetation
Model). As the first step, data assimilation experiments are performed with the SEIB-DGVM using simulated LAI observations.
The results suggest that the LAI and parameters related to the phenology be a key to designing an appropriate data assimilati
system for the SEIB-DGVM.
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Decadal changes of the terrestrial water storage in the Lena River basin, eastern Siber

detected by GRACE
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Velicogna et al. (2012) showed that the terrestrial water storage (TWS) in the Lena River basin observed by GRACE (Gravity
Recovery and Climate Experiment) had an upward trend throughout the whole basin, primarily due to the increase in groundwate
in the discontinuous permafrost zone.

Moreover, Vey et al. (2013) showed that there was no trend in TWS in the Lena River basin when results were extended t
2011. A decrease began in 2008 and continued afterwards, which was unlike the tendency in the amount stored before 2007. I
trend in TWS in the same basin was observed over the period of 2003 - 2011.

These changes in the TWS in the Lena River basin have been interpreted as being in accordance with changes in the acti
layer and groundwater. However, because the analysis period was short, the primary factor controlling the changes in TWS i
the Lena River basin is not yet clear. To determine this, further data accumulation is necessary, and the analysis of data for a lor
time period is required.

In this research, we extended the period of the TWS anomaly in the Lena River basin untill March, 2014. Then, we analyzec
the factors leading to variations in the TWS, using re-analyzed data from the Global Land Data Assimilation System (GLDAS).

Our results indicated a trend for an increase of about 4 mm per year in the western Lena. The location of this positive trenc
was similar to that identified by Velicogna et al. (2012), although the trend itself was smaller than their values, probably because
our analysis period (2002-2014) was longer than theirs (2002-2010). Although Velicogna et al. (2012) identified a positive
trend of the TWS anomaly in the Lena River basin, the results of our study revealed that a large negative trend existed in aree
downstream of the Lena and at the Arctic Ocean coast. To better understand this negative trend of TWS anomaly, we considert
two possible explanations. First, Gunther et al. (2013) showed that the permafrost layer, which contains ice from the Arctic
Ocean coast, melted and eroded in response to heat from the ocean, which caused a retreat in the coastline. The trend fo
reduction in the TWS at the Arctic Ocean coast or in the downstream area of the Lena River, as revealed by GRACE, suggests
possible influence from the ocean as well as the atmosphere. Second, a decrease in the area of lakes and wetlands, or the mel
of ice-rich permafrost can affect, but thoese changes were not clear.

When the basin average TWS values from GLDAS and GRACE results were compared, a very high correlation (correlation
coefficient = 0.73) was recorded. From this relation, it was considered that it was possible to interpret the TWS anomaly at the
basin-scale using GLDAS, and that the primary factor controlling the changes in TWS could be analyzed. The details will be
given in our presentation.
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