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Catastrophic reduction of sea-ice in the Arctic Ocean - its impact on the marine ecosys
tems in the polar region-
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The sea-ice in the Arctic Ocean has dramatically reduced during the past decade. The drastic sea-ice reduction would caust
complicated and difficulty to understand the perspective on marine ecosystem surrounding the Arctic Ocean, because disadve
tage phenomena such as ocean acidification and advantage phenomena such as improving light condition for primary produce
respectively, are simultaneously progressing. We have investigated the response of marine organisms caused by catastrophic
ice reduction in the Chukchi Sea and Northwind abyssal plain at where the sea ice reduction has progressed most seriously
the Arctic Ocean. The aims of our study are No.1 to understand temporal changes in primary production, No.2 to understan
the physiological response of marine phyto and zooplanktons having carbonate tests on warming or freshening associated wi
sea ice melting, No.3 to develop a new model for marine ecosystems in the Arctic Ocean, to reproduce the primary productiol
by using the model and to understand the response of marine ecosystems on the environmental changes caused by rapid sec
reduction. In this presentation, we will show an overview of this project composed of three sub-themes, Observation, Culturing
and Modeling. For the observation, we will show a seasonal change in biogenic components flux obtained at the Northwinc
abyssal plain by a year round time series sediment trap system and seasonal change in dissolution of pteropod tests due to
seasonal change in the ocean acidification. We will also show the potential mechanism of high biogenic fluxes found in the
beginning of the sea-ice season using the original Arctic Ocean ecosystem model. For the culture experiment, the physiologic
response of Emiliania huxleyi, coccolithophorid strain on the environmental changes caused by sea-ice melting will be presente
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Hindcast simulation of the ice and circulation in the Arctic Ocean for 1978-2012: An
application of AO-FVCOM.
Hindcast simulation of the ice and circulation in the Arctic Ocean for 1978-2012: An
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A high-resolution, unstructured-grid, finite-volume ice-ocean fully coupled model system, named AO-FVCOM, has been de-
veloped for the Arctic Ocean. The governing equations are cast in a generalized terrain-following coordinate system with spatially
variable vertical distribution in the vertical and are discretized using flexible non-overlapped triangular grids in the horizontal.
This model system includes a) an unstructured grid version of the Los Alamos sea ice model Community Ice CodE (UG-CICE),
b) hydrostatic and non-hydrostatic dynamics (NH-FVCOM); c) an unstructured-grid version of the Simulating Wave Nearshore
model (SWAN) (named SWAVE), d) 3-D wet/dry point treatment, which can simulate flooding/draining processes in estuaries
and wetlands; e) 4-D nudging, Ol and Kalman Filters data assimilation algorithms; f) the mass conservative nesting module t
integrate multi-domain FVCOM domains; and g) the MPI parallelized visualization tool ViSiT, which allows users to monitor
model performance during the simulation and post-process the model output data. An updated version of AO-FVCOM is capabl
of simulating the ice imbedded in the ocean.

AO-FVCOM is a regional model nested with Global-FVCOM. Two version of AO-FVCOM were configured with a finest
horizontal resolution of 300 m and 2 km for the Arctic Ocean, respectively. The 2-km version has run for a period of 1978-2012.
Without data assimilation, the model was capable of reproducing the seasonal and interannual variability of the ice coverage are
in the Arctic and also significant drops of the ice coverage in 2007 and 2012. The 35-year simulation results for the circulation
and water transport are being validated with comparison to field measurement data. The influence of the model resolution o
water transport through the Canadian Archipelago has been also examined over seasonal and interannual scales, and an exar
of the water transport through Nares Strait will be presented.
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Changes in the Western Arctic Biogeochemistry over the Last Three Decades: a Modelin
Perspective.
Changes in the Western Arctic Biogeochemistry over the Last Three Decades: a Modelin
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Over the last three decades, the Western Arctic Ocean (WAQO) seasonal and permanent sea ice have experienced signific
changes, with the summer sea ice extent still shrinking to record low levels and the permanent ice thickness being greatl
reduced. Thus, the WAO circulation (e.g. intensification of the Beaufort Gyre), the oceanic heat content and biogeochemistn
are directly impacted. We use the coupled pan-arctic Biology/lce/Ocean Modeling and Assimilation System (BIOMAS) to
investigate changes in the physical system, nutrient fluxes and productivity of the planktonic ecosystem between 1988 and 201
Model simulations show that an earlier phytoplankton bloom and a slight increase in its biomass in general characterize th
WAO. The largest response in the secondary producers is seen as an increase in the magnitude of the microzooplankton biom:
as well as in the duration of its growing season. Primary productivity while increasing on average over the WAO shows some
decrease in the Beaufort Gyre due to its intensification. Under ice blooms such as the one observed during the ICESCAPE (NAS
funded program) in July 2011 are also intensified. This research was done in collaboration with colleagues from University of
Washington (Dr M. Steele and Dr. J. Zhang), Woods Hole Oceanographic Institution (Dr. C. Ashjian ) and University of Rhode
Island (Dr. R. Campbell).
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Relationship of Primary Productivity in Northwind Abyssal Plain with Beaufort Gyre

Variation
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The western Arctic marine ecosystem was addressed using a combination year-round mooring observation and multiple nt
merical models. Our previous studies have revealed eddy-induced biological pump from the Chukchi shelf region to the souther
Canada Basin. Whereas this system caused an early-winter peak of sinking flux of Particulate Organic Nitrogen (PON), we the
focused on summertime ecological processes. The sediment trap measurements in the Northwind Abyssal Plain (NAP: 750
162W) of the western Arctic Ocean captured a maximum diatom flux with dominance of sea ice species in summer 2011. How.
ever, the particle fluxes in summer 2012 were considerably suppressed probably due to extension of oligotrophic Beaufort Gyr
water to the NAP area. To examine interannual variability in ocean circulation around the target region, the decadal experimer
from 1979 to 2012 was performed using the pan-Arctic ice-ocean model COCO. A virtual passive tracer provided inside the
Canada Basin certainly suggested that the Beaufort Gyre direction switched southwestward (toward Station NAP) during th
early period of 2012. In addition, the three-box lower-trophic model with sea ice species was applied under physical environ-
ments at Station NAP to assess an impact of nutrient deficiency on primary production in 2012. Finally, we plan to discuss how
to improve existent problems of Arctic marine ecosystem model.
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Estimating potential habitat for chum salmon (Oncorhynchus keta) in the Western Arctic
using a bioenergetics model coupl
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Chum salmon @ncorhynchus kedaare distributed widely in the Northern Pacific and are an important commercial fisheries
resource in North Pacific countries. Chum salmon can be divided into North American and Asian groups, and the Asian group:
can be divided further into Japanese and Russian groups, which show different migration routes. Japanese and Russian ch
salmon stocks are predominant in the Bering Sea during summer and fall. However, recently, several studies reported differel
tendency. Higher densities of chum salmon were observed within the vicinity of the Bering Strait and the Chukchi Sea than
the eastern Bering Sea on September 2007 and alike Japanese chum salmon migrated to northern areas in the Bering Sec
August 2009. Sea surface temperature in the Arctic marginal seas has increased since the mid-1960s, especially since 2000. "
speculated that SST increase affect to salmon northing directly. Therefore, we focused on chum salmon migrating northwar
to the Western Arctic. We estimated the potential habitat for chum salmon in the Western Arctic using a bioenergetics mode
coupled with a three-dimensional lower trophic ecosystem model (3-D NEMURO). The model domain contained the entire
Chukchi Sea and the southern area of the Canada Basin. The horizontal resolution was about 2.5 km, and there were 25 verti
levels (surface to 4000 m). We assumed chum salmon move to a depth where the growth rate is the maximum within 100 nr
because chum salmon migrate vertically to below 100 m depth for controlling their body temperature and searching for prey. The
model was run for nine months from March to November 2003, thus representing the entire months chum salmon are distribute
in the Bering Sea from June to November. In the bioenergetics model, the growth rate of an individual chum salmon was
calculated as a function of water temperature, salinity, and prey density, which were obtained from the 3-D NEMURO model
results. We calculated the growth rates of chum salmon of 100 gwW to 4000 gWW and defined 'Potential habitat’ as 'an arec
where chum salmon can grow up (i.e., the growth rate is positive)’. The potential habitat reflected the warm and nutrient-rich
Pacific water inflowing from the Bering Strait. That was restricted to the southwestern Alaskan coast on June and expanded t
the Chukchi Sea and along the Alaskan northwestern coast from July to September and reduced from October. The main limitin
factor was the water temperature on June and November and the prey density on July to October. For global warming scenatri
we used the modeled monthly water temperature anomaly between 2005 and 2095 under the IPCC SRES-A1B scenario. Und
the global warming scenario, the potential habitat for chum salmon increased during early summer and autumn due to the wat
temperature increase, whereas during summer the potential habitat for smaller chum salmon increased but that for larger chu
salmon decreased because the water temperature exceeded the optimal condition, especially in the southern Chukchi Shelf ¢
near the Bering Strait. The water temperature limitation was relaxed with a water temperature increase on June and Novembe
but regionally the water temperature was the main limiting factor during summer.
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Seasonal changes in zooplankton swimmer and faecal pellets collected using a sedime
trap in the western Arctic Ocean
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Volume, heat and freshwater fluxes of Pacific Water through the Barrow Canyon in the

Arctic Ocean
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Interest in Pacific Water flowing from the Bering Strait into the Arctic Ocean has increased markedly in recent years, becaust
of warming and increasing of Pacific Water inflow. Barrow Canyon, in the northeast Chukchi Sea, is a major conduit for Pacific
Water to enter the interior Arctic basins. Our study focuses on the quantitative estimate of volume, heat and freshwater fluxe
through Barrow Canyon by mooring observations with hydrographic surveys. We conducted year-round mooring observations &
one station from 2000 to 2001 and at three stations from 2001 to 2013 in the mouth of Barrow Canyon. The annual mean volume
heat and freshwater fluxes through Barrow Canyon were 0.49 Sy, 2.25 TW and 31 mSy, respectively. Annual averaged volum
and freshwater fluxes though Barrow Canyon in recent years from 2010 to 2013 were lower than the 2000-2008 averages, main
due to strong northerly wind. In contrast, heat flux for the period 2010-2013 was higher than the 2000-2008 average. It tende
to be three highest maximum in 2007, 2010 and 2012, when summer sea ice extent extraordinary retreats in the Arctic Ocea
mainly because of the warming of Pacific Summer Water. Heat fluxes observed in these years were 3-4 times larger than th
observed in summer 1993. It is sufficient to melt 1-m-thick ice over an area of 360,00@vkch is equivalent to the total land
area of Japan. The heat possibly contributes to both sea-ice melt in summer and a decrease in sea-ice formation during wint
because this water typically subsides just below the surface mixed layer in the Canada Basin.

Keywords: Arctic Ocean, Pacific Water, Heat flux, Sea ice extent
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Water masses transporting process from the Bering Sea to the Arctic Ocean revealed fro
multiple chemical tracers
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The Arctic Ocean is tightly connected to the Pacific Ocean through the only oceanic gateway Bering Strait. Water, heat, nu:
trients, and other substances inflowing via water masses exchanges affect the marine environment in the Arctic Ocean. In rece
decades, the Arctic Ocean has changed dramatically, especially the rapid reduction of sea ice. The changing of water mass
through the Bering Strait is thought to be one of the main reasons. Thus, focusing on the process of water masses transportil
will contribute to understanding and forecasting the marine environment in the Arctic Ocean. In this research, stable oxyger
isotopes, salinity and rare earth elements (REES) are used to reveal the water masses transporting process from Bering Se:
the Chukchi Sea, which data comes from the Oshoro-Maru C255 cruise during 14June ? 07 August 2013. 182 water sample
of 5180 from 31 stations were analyzed by IR-MS (Isotope Ratio Mass Spectrometry)i!f@eomposition and salinity are
used to separate the different water sources based that river water is highly depbét&dl ialative to marine waters as well as
to sea-ice. Rare earth elements in the sediments from 8 stations were also analyzed by the method of BCR sequential extracti
procedure which partitions the elements in sediments among various forms. It aims to trace the material sources, reflecting tt
water masses transporting process indirectly. The investigations show that in the Berid¢Sealue is around -%o in the
surface increasing to -0% in the bottom water, closed to %0 value of Pacific Ocean water, indicating that the up layer
water is obviously affected by freshwater. In the Bering Sté@itO value is similar in the whole water column, around -1.3
%o, consistent with salinity, which means that the water is well mixed in the Bering Strait (East side of Bering Strait). In the
Chukchi Sea§'®0 value is also affected by sea ice melt water. REEs data shows that different fraction of sediment has different
sources, most part of sediments originally come from land, after charged into ocean, they combine with particles or substanc
under different marine environment.

F—7— R: Arctic Ocean, water mass, oxygen isotope, rare earth element
Keywords: Arctic Ocean, water mass, oxygen isotope, rare earth element
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Influence of the Gulf Stream on the Barents Sea ice retreat and Eurasian coldness
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Abnormal winter sea-ice retreat over the Barents Sea has been considered as a leading clue to the recent midlatitude sev
winters. Barents Sea is considered as a hot spot for the rapid Arctic climate change due to the intense air-sea interaction induc
by the sea-ice decrease; however, the underlying mechanisms remain uncertain, in particular causal relation of sea-ice retreat
atmospheric forcing and response. To understand this causality, we selected typical cases, defined as averaged warm and a
aged cold years of December using the NCEP Climate Forecast System Reanalysis (CFSR). The composite analysis, revea
that anticyclonic anomaly is obvious over the northwestern Eurasia. The western Barents Sea and Sbarvard locates at the strc
pressure gradient zone, prevailing southerly winds. Over the Barents Sea, the difference in daily mean air temperature betwe
warm and cold winters is more thanID, suggesting that warm advection prevails during warm years. Therefore, during warm
years, decrease in sea-ice cover is induced by southerly warm advection. The positive anomalies of precipitation from the soutl
east of Greenland to Barents Sea and negative anomalies of them from Nordic Sea to western Eurasia means the poleward s
of cyclone tracks, suggesting that the moisture transport is also changed poleward. Because the cyclones tend to shift polews
in less sea ice year over the Barents Sea, it is natural that the snow depth over the sea ice near the Fram Strait shows a posil
anomaly during warm winters. Here we show that the poleward shift of sea surface temperature over the Gulf Stream, where |
situated upstream from the Barents Sea, modifies the horizontal distribution of tropospheric condensational heating resulted fro
change in convection over the warm current, likely acting as a bridge to the Barents Sea by forcing planetary waves. This remot
atmospheric response modifies cyclone tracks poleward, resulting in anomalous warm advection over the Barents Sea sector.
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Keywords: Gulf Stream, Arctic, Barents Sea, Eurasian coldness
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Study of interannual variability of the atmospheric water cycle in the Arctic circumpolar

region
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JEFER #3513 % 1980-2010FF D 312 i 1t i 0D JL Ik 22 B D 2 A
Evaluation of Large-scale Surface Wetness Variations in Northern High Latitudes During

1980-2010

i AEF IR 2 R BLZ 2 BRIR S
TAKATA, Kumiko '* ; XU, Jianging ; HARA, Masayuk? ; NOZAWA, Toru?

b AT L BRI T TR, 2 TR R, ° R LR
INIPR/NIES/JAMSTEC2JAMSTEC,*Okayama University

GPCCO[#/k & & ERAinterimh 5 58IE U7z il REZAFEHGR (Ep) I X 2 I EEE (WI) Z VT, 1980-2010F DI
FE D IRBZEENC DWW T a2 USRI UTe, £7e. R HHIK ) B OFRSUREN 4 ZBOFZED. WI DZTh5
ERHISU, BKE KX D EHBRED VLT EAVRE NI, K65 T WIHEEE TBIK S OGRS 4 28 & ihind
% 2: u\x Do

. BEKE. EpOFIE R LY RERSD, WI D LY R EplciEET %8857 & KBICERK S 25870 TEsE
?ﬁﬁ”a’: MATee =TT 7 DEREER A F ZREBTIE. BKDOWEA LY Re EpDAR LY FAVEE LT WIIZiE R
LY RWNEEAERDNGN > Tee —T5. HRT V7 RICKEEB X T T 5 A TlE, BKEORD MLV FE EpDif
KELYRIZES T, WHZHEA LY BRI SN Tz, K3 OHUE TR EDZEE D WI OZLEN LB TH 5. WI
DLV RIS BKEE EpDFSZ LI TA, 7T AN TIE WI OB KIS 25 50, Bkl 72%. Ep
X 27%& %557z, — /. EpO LY RAWI DR L Y RICEERIMEHD, EVA—2T7 I 7 TR WI O LY
RIZH U THKDZFE DT H 3% T, EpDEHGH 99%E 7% - 7z,

COEKIIT, WHERE THIKD LS U THIR T OWZIRIREZR L, WI O kLY FICH U TR/KDOZES & Ep OD—f'Ef
ZHEETED T EHWRENTZ, S, WIIC X 2R L O LG /1572 . RERGUREE 7V OBUEIFERFEFIC &

U T, HRmBUKIG O H B 2 i 720,

F—U— N MR, LSS, fHRT T — X

Keywords: surface wetness, large-scale variations, reanalysis data
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Mult|d|SC|pI|nary In situ and satellite observations for accurate detection of phenology in

sub- and Arctic ecosystems

ARFEAS 15 SRS 25 /INRK Fokat 1 BRI RS 4 R ORER 3 & Tt R i L AR it 2
NAGAI, Shin'* ; TEI, Shunsuk& ; KOBAYASHI, Hideki' ; IKAWA, Hiroki % ; NAKAI, Taro3 KIM, Yongwon* ; SUZUKI,
Rikie! ; SUGIMOTO, Atsukd

UIBTERFZE B TR RS M BRER BT B AR, 2 JLHRE R A e I BRER BERL AR 2SR, 3 44 K A HIBOKIE BRI S e 12 > 22—, 4
7 Z A TR E AR E TS 22—
IResearch Institute for Global Change, Japan Agency for Marine-Earth Science and TecH@ladyate School of Env.Science
/ Faculty of Env.Earth Science Hokkaido Universttilydrospheric Atmospheric Research Center, Nagoya Univetgitgrnational
Arctic Research Center, University of Alaska Fairbanks

To accurately evaluate the spatio-temporal variability of ecosystem functions and service in sub- and Arctic regions under rapi
meteorological and climate changes, global, long-term, and comprehensive phenological observations are required. Towards t
aim, satellite remote-sensing is useful to detect the spatio-temporal variability of plant phenology such as the timing of start
(SGS) and end of growing season (EGS). However, from the in situ ecological research viewpoint, the satellite remote-sensin
has not been sufficiently tested and validated by ground-truthing. Here, (1) we performed daily field observations with time-lapse
digital cameras in boreal forests in Alaska and Siberia; (2) we examined the relationship between satellite-observed vegetatic
indices and plant phenology; and (3) we evaluated the spatio-temporal variability of the timing of SGS and EGS in sub- and Arc-
tic regions by using MODIS Terra and Aqua-observed green-red vegetation index (GRVI). We found that (1) satellite-observec
vegetation indices (i.e. NDVI, EVI, and GRVI) mainly detected the plant phenology of forest floor in sparse forests; (2) large
year-to-year variability of the timing of SGS was detected in eastern Siberia and western Ural Mountains, while that of EGS
was not clearly detected; and (3) in contrast, large year-to-year variability of the timing of EGS was detected in western Alaska
which is mainly covered by tundra vegetation, while that of SGS was not clearly detected.

F—U—R: T /ud— VE— ey VY BERERER, YRV T, TS5 AT, i E
Keywords: phenology, remote sensing, terrestrial ecosystem, Siberia, Alaska, ground-truthing
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R BN I 2 7 5 2 AR LIS 351 % L HEA BRI OREE
Estimate of permafrost organic carbon balance in Alaskan boreal and tundra ecosysten
using natural radiocarbon tracer

T SEHAL b N B5 Y N JEAE 2 EE W03 ST B3 A FhEC 4 BRE U5 1S 3 thoH KBRS HIE R L 4
KT 1

KONDO, Miyuki'* ; UCHIDA, Masad ; UTSUMI, Moto@® ; IWAHANA, Go? ; YOSHIKAWA, Keniji3 ; IWATA, Hiroki* ;
HARAZONO, Yoshinobd ; NAKAI, Taro® ; TANABE, Kiyoshi' ; SHIBATA, Yasuyuki

LN AT IBGE NENLEREEIIZEAT, 2 KR, 3 7T AARKET 2 7N 7 ARG, 4 R, ° BB K
INational Institute for Environmental Studied)niversity of Tsukuba?University of Alaska, Fairbanks,Kyoto University,
®Nagoya University

The high-latitude regions, where a serious warming is expected, currently store large amounts of soil organic carbon in active
layer soils and permafrost, accounting for nearly half of the global belowground organic carbon pool. Despite the importance of
these regions in the present carbon cycle, the soil C fluxes and budget are still only poorly known. Here, we use radiocarbon ¢
the tool for quantifying the C balance of the inputs and decomposition in tundra and boreal soil. We evaluated the €)inputs (
and decomposition rate& (inverse of turnover time) and net C accumulation (CA), usit@@ approaches.

Tundra and boreal soils show different patterns of depth distribution and C storage. Cumulative organic carbon stocks ir
boreal forest are 5.3 and 19.2 kgC in surface organic layer (0-25 cm), and deep organic and mineral layers (25-70 cm),
respectively. Large annual C input (0.25 kgChyr—!) and relatively slow decomposition (27 years) lead to rapid CA (0.05
kgCm~2 yr—1) in surface organic layer in boreal forest. Deep organic and mineral layers including near-surface permafrost
show slower rate of input (0.03 kgCm yr—1) and turnover (617 years) and CA about 20 times slower (0.003 kgGnmm 1)
than surface organic layer. Decomposition organic matter (Rh), which in accord with C losses from both surface and subsurfac
layers, was 0.23 kgCntyr—!. This value agreed well with Rh (0.23 kgCrhyr—!) simulated by process-based models that
simulate the biogeochemical and hydrologic cycle, where Rh averaged 45% of ecosystem respiration and 59% of soil respiratiol

In contrast, large amount of SOC (36.4 kg f) have accumulated over millennia (turnover time: 4540 yrs) below the thin
organic layer in tundra. The CA of mineral layer and permafrost is close to zero (0.003Kg@nt), and Rh is 0.008 kgCn?
yr—1. Our radiocarbon data show that the most SOC in tundra soil was mode of stabilizing OC by permafrost and steady-stat
SOC stocks under current C balance.
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75 AN I B RHIAFRASE © 20044 & 20054 DS RS
Large-Scale Forest Fires in Alaska: Weather Conditions in 2004 and 2005

B s
HAYASAKA, Hiroshi'*

VAbHBE RS LA SR
!Graduate School of Hokkaido University

7T AN TIE, 20044 & 200541 KFFRZR ARAR NS DY NS NBESR O ARFA T IS F8 4 Ul BEFRMIRE 500kn?

DL EDRBIEASED 20045121 17 (5T, 200545121 12 (& CTHAE LTz, 20044 & 20054 0O KBNS DR EIC KD |
EMIPHERAEIZ. 19564FE0 5 20134 K TORZ 58 4ER T, 20044E0D%) 26,000kmt HYiE LK. 20044 D% 18,800knd
W 3MiTH- T

C DWED KBNS 2GS % Tz dIT, @2 S8 EMDNSKE T — R OGN 21T > 1o TOFEER, E I DOHEHE
[AifEIE 3,480knT, FEHE(RZE (0) DIREE 20044EH3+4.25 20054Eh3+2.88TH S T & hbh o tz, T H DK E e
TR O RICIE, FRIGEHRTRT 6,000kn? Z2 B RSN S 58 M T 114 Uia < i 47 FIFAERIBERTH
M 5,000kn? AR &EWS A H B, T OMERICAZ . 6,000kn? Z 4 R ASAFEDFEAIZ. 19504FEH 5 19804FE A,
EX TlE, THRIC—EREDHE TH > DM, 1990FEREX DA 2HEmAR LN TVS, DX D, 19574 (552
). 19694F (GF 641). 19774 (GF 7/41). 19884F (841 &. TEIC—HIEEOHE TH -7z, LH L. 1990F I
A&, 19904 (41471, 19974 CGH 9. 19914 (GF 1147) D 34EIC, T HIT 20004175 &, 20044 (B 1
fi1). 20054F (55 311). 20094 (3 501). 20024 (5 100) D 4 &, REICHEADODOH BT ENbh %, TOMKEK
DO KBRS OFFMED S | ITFEDRIRSUREZE) T TOIMEK O 23R A B S & OB PED /RS E iz,

Z T T, 20044 & 2005 FED KA FEED T A xRy F ARy b EGRT— R Z2 i Tl oz 17>
Tzo TOORSH. 2004 5. HELADIRAI XBEFEDOFHLE., ZOHDEIRNE < 7 o T2 R T O SE K@ A3
T &z, 2004FEDNSIERIAE 7 H Bl 8 H FAIDF =HH O, FHOHRKF Yy M ARy MiE, IHICH 3.9
H. 3.2J5. 28 HIHTH > 7z0 20054FEDNSKHE AL, 20044F & LERFEROZWHDH > Tzic s b 59, 74 L
ThE& 8 APAIDF =HH D, FHOHRAFR Y M ARy MU, IHICKH 1 A, 1.6/, 4.6 7H/HTH -7z, 20054 8
AHAOHERKKR Y b ARy M4.6 HEIHIE, FErErEmEbD EILRICED D | EiE 6~8m/s. HIFHERE 40%L FOZMFT
TV,

ARG T DRGSR FRNTRE R D 5. 20044 D ER K OBEHEMRAE X, A1F XD S DOEKIEDEMED 6 HH 8 H
FTOM 3 7 A L7z RO T TEMMMA G 2R TH o7z, 20054 8 AHHANCERIIE N2 LWL IE, &
JIEMNT T AHEBIER—=T 4 — MENOBENAE S TRELTZHEHS I Uiz,

F—T— Fr BN, Ry B AR b, SUBELH), &, 2oy MR, K
Keywords: Forest Fire, Hotspot, Climate Change, Lightning, Jet Stream, Sea ice
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Detection and attribution of changes in arctic ecosystems and atmospheric CO2
Detection and attribution of changes in arctic ecosystems and atmospheric CO2

PATRA, Prabit* ; KOBAYASHI, Hideki! ; SAEKI, Tazu
PATRA, Prabit* ; KOBAYASHI, Hideki! ; SAEKI, Tazu

!'RIGC/JAMSTEC
RIGC/JAMSTEC

Atmospheric CQ responds to terrestrial ecosystem activity widely from sub-hourly to decadal time scales primarily due to
photosynthesis, weather and climate variations. The measurements ¢f@onsist of source signals from anthropogenic as
well as natural ecosystem activities convolved with atmospheric transport. Since the recordsoofif€éntration in ambient air
at monthly or finer time resolution began in the late 1950s, the seasonal ecosystem dynamics has enhanced significantly in tl
recent years (Graven et al., 2013). We further analyse the relative contributions of fossil fuel emissions and atmospheric transpc
on the CQ at a greater number of surface measurement sites since the 1980s using the CCSR/NIES/FRCGC atmospheric gene
circulation model (AGCM)-based chemistry transport model (ACTM). Our results suggest the trends in fossil fuel emissions and
transport have detectable contribution to the,G®asonal cycle chances at the sites in northern tropics to mid-latitudes, and that
the seasonal cycle increase in the arctic region is governed mainly by the terrestrial ecosystem.

To attribute causes for the recent changes in carbon cycle dynamics we have chosen the period of 1999-2011, which is cover
by high quality process oriented ecosystem parameters from remote sensing and atmospherea@®@ements at the largest
network of sites for flux inversion. Our analysis suggests that the early greening by several days in the Alaskan tundra regiol
closely correlated with the amplitude of G@easonal cycle at Point Barrow, Alaska. But no clear trend in the greening onset is
detectable at semi-arid grasslands near Ulaanbaatar, Mongolia, except for the closely coupled interannual variations in greenil
onset time and C®seasonal cycle amplitude. We estimated,Gidxes from 84-regions of the globe at monthly time intervals
using measurements from about 100 sites. The terrestrial CO2 fluxes are estimated after removing the effects of fossil fue
emissions and oceanic fluxes in measured C@ncentrations. We find the carbon exchange of the Alaska region of our inversion
is increased both for the seasonal cycle amplitude and net annual uptake over the period of 2002-2011.

Our results have large implications for developing the future and validating the present earth system models for studyinc
climate-carbon-biosphere interactions.

F—7— [: CO2 seasonal cycle, Ecosystem phenology, Arctic environment
Keywords: CO2 seasonal cycle, Ecosystem phenology, Arctic environment
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FAUC K o TRZEBHRPET AN 77 DIKEE Lo
Epoch difference of water cycles in eastern and western Siberia

PRI VL | NESE R VA (.
OSHIMA, Kazuhird* ; OGATA, Koto® ; PARK, Hotaek ; TACHIBANA, Yoshihiro?

VRIS R R, 2 —HEE
1Japan Agency for Marine-Earth Science and Technoligie University

Among all the rivers flowing into the Arctic Ocean, the three great Siberian rivers; Lena, Yenisei and Ob, are the three larges
in terms of water dischargd(), and they are a large source of freshwater. We examined the relationship of long-term water cycle
variability between eastern and western Siberia on the basis of net precipifdtEregtimated from an atmospheric reanalysis,
andRs from observations at the river months and from a reconstruction based on tree rings.

The relationship of summePtE)s between the Lena and Ob Rivers is different in the first half and the second half of the past
three decades. During 1980s to mid-90s, tReHjs have a strong negative correlation. These variations were affected by the
east-west seesaw pattern of moisture flux. These results are consistent with Fukutomi et al. (2003). The decomposition analys
revealed that the stationary component of moisture flux dominates the seesaw pattern during the period. After mid-1990s, th
correlation of the P-E)s between the Lena and Ob becomes weak. During mid-1990s to 20003;8lever the Lena was
affected by cyclonic moisture flux over the basin. In addition to the stationary component, the transient component of moisture
flux also affects thé>-E variation in this period.

Long-term records revealed that tRs of the Lena and Ob Rivers have moderate or weak positive correlations and strong
negative correlations before the 1980s. Interestingly, the correlations tend to be distributed in the negative side. It implies that th
east-west seesaw pattern frequently appear over Siberia. In conclusion, the moisture transport processes over Siberia are differ
in each era and they result in the different variability of ®@&eand E-E)s of the Lena and Ob Rivers.

F—T— R IR 7|, k&G L T O v A, IEKRROKE, )RR, RAEAT), EIRAT)
Keywords: Siberian rivers, moisture transport process, net precipitation, river discharge, interannual variation, long-term vari-
ability
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The Structure Change of Arctic Cyclones on Cyclone Phase Space
The Structure Change of Arctic Cyclones on Cyclone Phase Space

FHIER PHER 1 ; FHH 2
AIZAWA, Takuro'* ;: TANAKA, Hiroshi?

DIIR A a BREE R A ZERE, 2 BN ER T R A g2 o 2 —
Life and Environmental Sciences, University of Tsukut@enter for Computational Sciences, University of Tsukuba

In this study, we investigated the structure change of the Arctic cyclone’s life cycle on a cyclone phase space.

F—T— o JEMRAUE, S 2L, R AUEAIAH 24
Keywords: Arctic cyclone, Structure change, Cyclone phase space
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ST DD I MGEEKIBANC A S JEIREI O EfifHS 7 b _ _ o
A r%egatlve phase shift of winter AO/NAQO due to the recent Arctic sea ice reduction in late
autumn

FRRE BT s iR ZEE L AR 2 b ARH BV 2 YR AR 2 =hE AE 3 NI Z¥E T
NAKAMURA, Tetsu'* ; YAMAZAKI, Koji ! ; IWAMOTO, Katsushl ; HONDA, Meiji? ; UKITA, Jinro? ; MIYOSHI, Yasunobd
: OGAWA, Yasunobti

U ERBIRIESEAT, 2 BHERE, ® TUNKR:

INational Institute of Polar Researcdhiigata University,>Kyushu University

Attribution of the long-term changes in the wintertime Arctic Oscillation (AO)/North Atlantic Oscillation (NAO) to the recent
Arctic sea ice reduction is studied. Observations using ERA interim reanalysis and Merged Hadley/OI-SST show that small
(large) sea ice area in summer to autumn leads the negative (positive) phase of AO in early winter and NAO in late winter.
Relationship with winter AO/NAO is the strongest with the sea ice variability in November rather than September. To separate
influences of sea ice variability and sea surface temperature (SST) anomalies, sensitivity experiments are performed with atm
spheric general circulation model (AGCM for Earth Simulator, AFES4.1), in which observed changes (anomalies of 2005-2009
from 1979-1983) of the sea ice and SST are prescribed. The Arctic ice reduction generates the negative AO/NAO pattern the
brings cold winter in mid-latitude continental regions. Both SST anomalies in the tropics and mid-/high-latitudes mask the con-
tinental cooling. Model-based analysis reveals that stationary Rossby wave response to the ice reduction in Barents Sea induc
anomalous meridional circulation corresponding to the negative AO. The ice reduction increases (decreases) a frequency of tt
large negative (positive) AO occurrence about a twice (half). The anomalous meridional circulation warms the Arctic and cools
the mid-latitudes. This provides additional Arctic heating about 25% of heat release due to the ice reduction. As a response t
ice reduction, transient eddy activity over northern Eurasia is reduced and the change in the eddy damps the stationary respons

F—TU— Rk, JbadRs), RHHZH)
Keywords: Arctic sea ice loss, Arctic Oscillation, long-term changes
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AOI JiE 7 ] b\mtmﬁb J T AARY b USET
Cross spectral analysis of the AO index using the AOI equation

SRR
TANAKA, Hiroshi'*

VIR C C S, 2 SR A LBy
LCCS, University of Tsukub&Life and Environmental Science, University of Tsukuba

JbMdRE) (AO) DRI & L Tld, HIERAKSD J1#NREAECH 2 LI 2L . EOFRMTICIES #MEIHNAEBRTH S
LI %M H %, Tanaka and Matsueda (2005, JMSSDi JEE RIS BT 2SI E e ARENEDY 00 O T, %
EHEROKEVIHEARZEMRE LT AO T—RBELNTED, HEBERLEIICKZIEDT +— RNy I REET
5T LT, TOWIERE 0L745% T &R LTz, AO EAED 0 DI12AM 7 [EA fR DT E OUEE F I NS U CHEIE
TBHTETHELS &V MR R EGA IR & AT, —. AU JERPETEDR T AO IS BREGMHBEN A
SNV EWV S EICEI LT, Suzuki and Tanaka (2007, IMSE& 1 EAUTE Tldx { KRDIEE S EG 2 i 5 T &
TR L JERPETEDOR T AO IS RSN R A TL BT e BR Lz, DED ., HAHBEREIX KK OMEER
DWEKZEDTH %, D LEDOXSITIIREID X 1 = X LERLICHIAE D DH 55, 10FE AT —)L D A0 DE
i, SREHNC K B E D TIdR L, WIS EX > TR T Z T e ZHBOT— 2 SRS 208N H %, T T
AT, JEMdRENFEE (AO Index : AOI) DEF 7% JJ2AIC KRB LTz AOI HRERZEH U, Z OB Z NE 122053
FEHEICKET 28057, JERIETE GEEHEIL & OMEIER) IC X585, Z U THNBIRENIC X 2377 L. A0 D%
FDFRRZ T LTz FRATORSE, 10E A —)L 0D AOI IFFMEIEE LEBIBIMRICH D, Lxx = asx DRARICH S T LV
Motze TNRKEHEOEARONSE L BENTH S, DT Lid. JLEERO KK D 10427 — )L D2 AR I
KBEDTIE AL, HIERKGKONIBEHNC K> TEREINTWVWAE T EZEKT S, DT M SIERD EE A H)
DRIERTDKRED IR A S (RPHE & IEIE) I K > TETTE D, A0 OEFAMZIIIFIEEOHIBIC X >
THHEOWI 5NB T EMHLMNICE STz, SIS 5 NTziERIE Tanaka and Matsueda (2008yR & 117z R R AT AR Eam &
BENTHH ., AO BRKDEHIRTHS T EZRTHERET> TV,

F—U— R JehdRED, IRE(L, RIAWIZE), R ARG, S —~<bE— R, IHEAZE

Keywords: Arctic Oscillation, Global warming, Low-frequency variability, Singular eigenmode theory, Normal mode, Barotropic
instability
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GRENEItM 711 ¥ = 7 M B AR 2 > 72 KT O E
Cryospheric studies using satellite data in the GRENE Arctic Project

BEAREZ I, TV USRAITALT UL B B2 R 3 2R
ENOMOTO, Hiroyuki* ; ALIMASI, Nuerasimuguli ; KAMEDA, Takac® ; YABUKI, Hironori? ; TAKESHI, Sugimurd

U ENT MR, 2 LR TSR, 3 MRS G R R
INational Institute of Polar ReseardKitami institute of Technology} JAMSTEC

GRENEJUMAURZEWIZE 0y = 7 b T, JthiT—% 77—+ 7> X7 L (Arctic Data archive System: ADS)#
ficNTWs, ADSIE GRENEItMT Y =7 h Th LN BIllT— 2 Zidik L, 2B RTET IV E OHHEMIEOHE
JBZHETEDTH D, iz, ADSICIE IAXA EDDFHRET—X LI ENS, O TIE. GRENEJLM 7Y =
7 MCBF S, TKFUEEIE LT, #ET — 2 2> 2 FUEEic DOWTHNT %,

F—T— Rodbh, TOKE, R, 7—27 =147
Keywords: Arctic, Cryosphere, Satellite, data archive
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Recent changes of satellite-derived snow grain size and glacial microbial activities in
Greenland ice sheet

BARMR 1 MR 5 1 ey ERL Y 2511 BREE 2 ; U6 HERR 2 B RC 3 TN 23 Stamnes Kndt; Li Wei
AOKI, Teruo™ ; KUCHIKI, Katsuyuki' ; NIWANO, Masash% ; TANIKAWA, Tomonon2 ; HORI, Masahird ; SHIMADA,
Riger? ; TAKEUCHI, Nozomd ; STAMNES, Knut ; LI, Wei4

LGSR, 2 FHMTZETZEBHFERERE, ° TEE K22, 4Steven Institute of Technology
IMeteorological Research Institutelapan Aerospace Exploration Agent@hiba University*Steven Institute of Technology

Snow surface albedo strongly depends on show grain size and mass concentration of light absorbing impurities. These snc
parameters are uncertain factors for the recent drastic snow and ice meltings in the Arctic. Particularly, Greenland ice sheet (Grl¢
is presently undergoing drastic changes. In 2012 a record melting event of surface snowl/ice occurred over the GrIS. When a
temperature increases, snow grain size is also increased by accelerating the snow metamorphism and thus the albedo is redu
(positive albedo feedback). This process is mainly dominant in the accumulation areas. On the other hand, the bare ice area
extended by snow melting on ice associate with air temperature raise in ablation areas. It is recently reported that wide bare-ic
areas in GrlS are covered with glacial microbes whose albedos are lower than that of blue ice surface. This albedo reductio
effect is also another positive albedo feedback effect by glacial microbes. To examin these feedback effects by snow grain growt
and glacial microbial activities in conjunction with air temperature increase, we retrieved snow grain size and glacial microbe
concentration from Moderate Resolution Imaging Spectroradiometer (MODIS) data. The employed algorithm is based on &
look-up table method for bidirectional reflectance distribution function at the top of the atmosphere as functions of snow grain
size, snow impurity (soot) concentration, solar and satellite geometry. The employed satellite channels are 0.46, 0.86, 1.24, ar
1.64um. Since the snow impurity concentrations in accumulation area are the same or lower level of the detection limit of soot
concentration in GrlS, we use this retrieval result as an indicator of microbial activities in bear ice areas. The monthly averages o
snow grain size and snow impurity concentration from 2000 to 2013 in GrlS derived from Terra/MODIS revealed the following
facts. (1) The areas of large grain size changed year by year. (2) There is no constant increasing trend, but the larger valu
were observed in recent years (2009-2012) and especially for 2012 the remarkable increase in whole Greenland. (3) Larger snc
grain size and high impurity concentration, which indicate the areas of high glacial microbial activities, are distributed in coastal
regions of GrIS in June (mainly in southern part), July and August. These parameters in colder summer of 2013 than the recel
several years, were almost the same as those in 2000.

F—U— R FV—=2T VR, BERE, SKMED, 7OV RV E— 22227, MODIS
Keywords: Greenland, snow grain size, glacial microbe, albedo, satellite remote sensing, MODIS
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7V —25 2 FOILER - ORI 7ZOKIEZET) ¢ ICESatf# 2 (2003-2009)C & % &
Acceleration and deceleration of ice thickness variations in Greenland from ICESat lase
altimetry (2003-2009)

e h— s fEH 1 SR TR 2
MATSUO, Koji'* ; FUKUDA, Yoichi! ; SUZUKI, Kazuyosht

VTR BREAIESERL, 2 e B FEIT L bk
IGraduate school of Science, Kyoto UniverstJAMSTEC

20034E 1 HIZ NASA h¥T 5 EIF 72 m Rt ICESat(Ice, Cloud, Elevation, Satellitd), L —Y'—llfi#E2E#K L T
D, HIEEEOZLEE cm DR TEHIIT %, ICESatid 20034 9 HA 5 20094 10 H DR, & (2-3H). & (5-6 H).
B (9-10H) @ 30 HIMI T &I 1 ERITHF 90 H D F v o R— V@il Z1T> T &1, ZERIm R, V) —2 5V RTIR
G 20kmTdh %, AWFE T, ICESatfii Z DR EHET— 2D, 7V —2F 2 RONGEMN « o 7EKERDO> 7
FIVRHEZ %o HEMEKICI > T 700mERRT. #RE OO IR LHLED X LI X > TE U 2L OF 5% Plane fittingi%
(e.g. Zwally et al., 201 1)CHiiE L. KifimEDORERYZ 1 X+2 R TRy 2 b lld %, oo L—Y—VADK
SUEEAE & HIER ORGSR ZETE (AR . Wiy . ErEaiy s, okiEgE) Ok, ST TIVCE > THIEZTT
Jo TOXICLTHELNIEERmEED 1 RE(LAKIEDIIEHIEZT TH O . 2 REALAVKIZDNLET « Jiosn 75 25 H)
TH5,

‘Bonic 1 XEE. 7V —2F Y FOREER L S CHEZOKEDRDZ/RT . ZOMEIFER 1.5-2mic k5, K
FEAEEMOKIZE DRI (FERT 0.3m)A R BNz, WINEIEFEDIRBILOREEZ KL T\b, dxbb, IRFETIE
FHRIC X B i - JHAEDY, NRESBIZFRIC X B R%E BN Z T\ % (Matsuo et al., 2013) KEDOFESE (7 1 L) %
&7, P T 700kg/m, T 300kg/nt & AHES B & 2003-200FE DN ZGIOKIRE BZEHR & L TRI-200 Gtlyr
MESNTz, THUEHK 0.56mmlyrDEH EFICEH G LTS T &N T2, TOX S RiEHRIE. EHEE GRACED
R E LMW TH > 72,

BNT, 2RZEUCERT %, 7V —2F Y FIHHTIE, BEERAD 2 MRS NIz, THEDX D, TEEDKIR
DN LT WA T EREKT %, ZOMMIE, FHCFEBERRTTUKI D 1D TdH % Jakobshavokiil & Qaanaadd
W THETH 5, —77. HHEIBTIE. AU < FEERFUK TH % Helheim ki & Kangerdlugssuagkin] THED 2 X
bR L. ZFOMOIBERIZIED 2 X2t 7 Ulze OF 0 RIS, B CIIOKEDIE L TV B, 7
OB TROKIERDIE L TS T EZEWT %, TOX ST, IKKERINGZONGEI « HoHMN 72585 2 — 2 hY,
ANLEEN SFHICI T NI T LG KRR, H#HE GRACENSENNS 2 RZE(bZ2 R TH B L. ZERIITfR
AEl3HY 300km & 5t A, PHERCTRIOZE . (hEIHAS) . AR CIEDZ b (edIHR) 2R L TH D ICESatDfbR
EHRMTH > Tz,

7V =T 2 RIGERO IR ZZKIERIGEFEOMREZ K L 72 5 D TH D . Qaanaadc B0 2 Bl 5 & . 2000
ERB LD S A — BV TN DOBERIEFEDHE SN TS (I h, 2014, FEHEEROINEE TR 5N 2 KIHEE DO
M, JEEIRENC X ABEROMINEKMLUIZEDEEZ 5N%, 20074 & 20084FE DAL IR VIED T = — X
OIBIREINHEE LIZETH D, HIFELD EZVBEENE 25 TN T 5 (Matsuo and Heki, 2012) Z D K 9 /xfEE5 &R
WM, —RFNOKHREIZ 28 D EHEIE NS, R, GRACEENEINE, 7'V —>F > REfEi T, 2007-2008F
WBOKIERDBGE, 2010-2013FENEZR T, 755, MAFNIIEH & LA, BIER T —)VDEL ZEINEE TH 5 C
EW B,

F—T—R: JV =TV R OKELT), KEEH), FHHY, ICESat, GRACE
Keywords: Greenland, Ice thickness variation, Climate change, Space geodesy, ICESat, GRACE
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KIME BT T IVB XTI TR T2 7)) — 25 FIRBALISE DK

Sensitivity of Response of Greenland Ice Sheet to Global Warming on Surface Mass Bal
ance and Initialization methods

ik Ak b BT B 2 s R
SAITO, Fuyuki* ; ABE-OUCHI, Ayakd ; TAKAHASHI, Kunio®

P ISTATBGE NIRRT LR SRS, 2 ORI TS
'JAMSTEC,?AORI, Univ. of Tokyo

We present a series of numerical experiments of Greenland ice sheet
under global warming condition using Ice sheet model for Integrated
Earth system Studies (ICIES).

In this study, influence on the simulation from the difference

in the method to compute the surface mass balance is focused.
Typically, ice sheet simulation is driven byreference-anomaly

method, in which the surface temperature and/or the accumulation are
decomposed into the reference terms (e.g., observation), the anomaly
(e.g., climate scenario from climate models).

Then the surface melting is computed using parameterization such as
positive degree-day (PDD) method with the temperature.

These decomposed terms have own uncertainties, which may influence the
ice-sheet simulation.

In this study, impact of these properties to the present-day control
case, as well as the response under uniform warming condition are
discussed, which is thought be a useful and basic information of the
property/sensitivity of the Greenland ice sheet.

In addition, several initialization methods (free spin-up,

fixed-topography spin-up, etc) are applied to ICIES

in order to evaluate the influence of the error in the present-day
simulated topography to the short-term response of Greenland ice sheet.

Keywords: Greenland ice sheet, Ice-sheet model
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7)) —>F 2 RILPEAR — R A K 350 % IOKIEZE (k.
Ice thickness change of Bowdoin Gletscher, northwestern Greenland

AR PR 1 A2l A2 R R 2 SRR B S ALl RBE s 2
TSUTAKI, Shurt* ; SUGIYAMA, Shin? ; SAKAKIBARA, Daiki 2 ; SAWAGAKI, Takanobti ; MARUYAMA, Mihiro 2

U ENZ AL AT AR > 2 —, 2 JbiEE K AHRIRAR AT, ® JGEE R AR ER B R 2t
L Arctic Environmental Research Center, National Institute of Polar Rese&dnshitute of Low Temperature Science, Hokkaido
University, Faculty of Environmental Earth Science, Hokkaido University

TV =T v RKRINRICEBIFES 2 —C 2 7K, SEFKRFRBIOMNEIC X > THEENRIHT 2KkT7 Ty
AL TW5, TOZbIE, KKK OREE N & [FRRIOKIROHAEE L & UK UEZ B H A% E 2 H >
TWb, AT, NLHERET—Z2ZHVTH—E Y ZIKFMOKEZENHENCE>TETWVWS, L LENS, 7
I ZADNEEZHEDOREN S, BRI EMEEINTEI2A—E KRN TWS, ito TZEFDZ  IZHMER
TF—=RIC X BHEB LU EITODTICATHET —Z DA THEMm L TWVE D, HEL bNTOKEZLRORSE IR
BNTW3,

AWZETlE, NTHRET— 2 S8l €70 (DEM) LEHTO GPSHIET—X2EZHWT, 71U —rF
> ROKPRALPEERICAIE S % R— KA 2K (77°41°18"N, 68°29'47"W) D 2007-2013EDKEZ{LBEISMCT S T
EEHINE Lz, DEM OFERICIE. 20074 8 H 20 H & 20104 9 A 4 HICHRE & N7l 2 (ALOS) T1%
SN rax T 4w 73k Y — (PRISM) iz Wz, B N BXURAHEGEZ, A7 LAHEZZ2—BX
UOTFVRINT A R TITARNIVT v 72 FER LT Y ZVKIEEZE DT Uz, %7z 20134 7 A GPS%E [
W, K OHIRHRE 3 ARDKEIMIHRICIA > CRESENEZIT o T2 ZORER. IOk & 3 AROREMHHIFRIC
B2 FHPKEZ(RIX, -16.354.0m (-5.3 myr ! : 2007-201045), -10.8+4.0m (-3.8 myr ! : 2010-2013F) TH-> 7z,
FROKIR R 559 800 mIC/ZiE § 2 KW Tl LR EK D LIKIEDRDDHE TH 5 Z Wb o T, Bl E
BT, BZE 6 R TOKERDHEE TN Ao TS T EHHLEMNCE STz, 5B EMEINITOKED I UL,
IKIMARIROFREE (h—E 7)) BFPHENS, S5%IZ XKD SRR SOKIE, KRR E 0D 28 B0 2 i R B g O fif
WD TR— R A OKIMOEREZ L 2SS T B & B, TEODKERDP AN Z X LEZASHICTETFETH 5,

F—U— R A—CVIKN, TV =T R
Keywords: Calving glacier, Greenland
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ALOS/PALSARZ i 7z Svalbard, NovayaZemlyia 350> %Ki D7 HE E O H
Estimation of glacier motions at Svalbard, NovayaZemlya with ALOS/PALSAR

INH FFE R IEA
KONUMA, Yoshiki'* ; FURUYA, Masatd

VBB R ER AR AR E SRR A I, 2 AR E R AR AT R B LR AT

! Department of Natural Sciences History, Hokkaido Univer€iBepartment of Natural Sciences History Hokkaido University

AL, HADTS EIF7e N TR ALOS 720 B ] ICHER S Ne B akBA I L— X' — PALSAR ORIl 7 — % 72 F
T, KM OFREREE 2T 5 T L ZiA TR TH %,

WAE, BB L—X— SARZ W eif5E T, 71— 52 ROKFOREEENH L 5> TWVB LD T EHH
HENTWVS (Moon et al., 2012) T AUIHIERIEBE(LICHES . XU - KR FADRERTHZ L EZ SN TVWS, N T
&, A UL SRR ALE T B ORI OIKM O, SEFEDOHRENIE 575> TWVBDREA I M,

Svalbard, NovayaZemly& (34t#& 70° “81° {ricfiiiEd 2 ILMPE DT, KM ZEAFAEL TW\d, TD 2 DDl
HOKMZRREZ LT, V=252 RTRT > TOKRERHE D _FAD, fOIRE DK TEE S > TV S D2
Nlzo TO 2 DOHIHIE, 1990FRIC SAR Z2 FHW TOKIAFREID IR S N TV S TIEh % % (Strozzi et al., 2008) Z D
FATHIZE TRV K DO ZFRHRTI D | ARiFZETldZ DD Duvebreenkif (Svalbard) Vize Glacier (NovayaZemlya)
ICHEH U T Z T - 72,

Slal, Wi T—213 PALSARDEII L7246 D TH . Duvabreenkinfld 20074 7 HA 5 20104 10 A £ T 10
DORHADOEIHT— 2 7%, Vize Glacierld 20074F 2 A5 20104 12 A & TD 13 DRHHOBIHT— & 72 iV iz,

NS OBIT— 2 2Rt U CGHREFTREZITV. BT D T — 272 [h\% T & T, SEFEOIKFFRELEE D2 b7z
ATz

Z OSSR, AWIZE T\ Svalbard, NovayaZemly® 2 DOKiid, £55 & 19900 X D H3HL A>T
BT LR S NI, TS, JERIRC & B MK OFEEENMI L T3 2 LR L TEYD, Y=Y TV R
THIIE NTKIMREREE OBhIAS, TR TR E TV ARelE 2R LR x5 Tz,

F—"T— R K, H
Keywords: svalbard, novaya zemlya, glacier, alos, duvebreen, vize glacier
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A=)V ViR = — A ) A NS BN TR E NI RS AR & Rk %
Snow impurity concentration and snow grain size measured in Ny-Alesund, Svalbard

PR S 1 AR R R Y MR R 2 AT T2
KUCHIKI, Katsuyuki'* ; AOKI, Teruo' ; NIWANO, Masashi ; SHIOBARA, Masataka; GOTO-AZUMA, Kumiko?

LSBT, 2 [E LR S

I'Meteorological Research Instituté\ational Institute of Polar Research

Mass concentration of light absorbing impurities in snow and snow grain size are important parameters controlling snow
albedo. An increase in light absorbing impurities such as black carbon (BC) reduces the visible albedo and that in snow grai
size reduces the near-infrared albedo. To monitor these snow physical parameters and evaluate those effects on snow albed:
the Arctic, we have measured the snow parameters using a ground-based spectral radiometer system for albedo and flux (GSA
in Ny-Alesund, Svalbard (7&5’'N, 11°55’E). The BC concentration in snow and snow grain sizes in the topmost and subsurface
layers were retrieved from spectral albedos measured using the GSAF from March to June, 2013. Furthermore, the retrieve
snow parameters were validated by comparing with in-situ measurements based on snow pit work and snow sampling in April
2013. The collected snow samples were filtrated, and then elemental carbon (EC), organic carbon (OC) and dust concentratio
in snow were measured by filter weighing and thermal optical analysis.

The snow depth gradually increased up to 40 cm during the polar night from late October to late February. It maintained
around 40 cm until the middle of May, and then rapidly decreased to O cm in early June. The BC concentrations retrieved fror
the GSAF varied little during March to June with about 110 and 40 ppbw for external and internal mixture models employed
in the retrieval algorithm, respectively. The in-situ measured EC, OC and dust concentrations were 8-35, 32-190 and 570-318(
respectively. The BC-equivalent concentrations estimated from the light absorbing effects of both EC and dust were 18-43 pphbv
which agreed with the GSAF-derived BC concentrations using the internal mixture model. The topmost layer snow grain radius
retrieved from the GSAF were varied within the range 30-3@0until the middle of May, then increased more than 106®
with the snow melting. The snow grain sizes in the subsurface layer were generally larger than those in the topmost layer, whic
was consistent with the in-situ measurement. We estimated the possible albedo reduction by snow impurities using a physicall
based snow albedo model with the GSAF-derived snow parameters. The albedo reduction was enhanced to -0.038 during sn
melting period after the mid-May, compared with -0.027 before the mid-May, mainly due to the increase in snow grain size.

F—T— PR SANNIY), BRERE, XA b, BERgE, —— 4V AV
Keywords: light absorbing snow impurity, black carbon, dust, snow grain size, Ny-Alesund
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JEMRIE 7 — 27— A A T DRI TR R
New developments of Arctic Data archive System(ADS)

WK A T 2R W2
YABUKI, Hironori'* : SUGIMURA, TakesH

VR SE RE R, 2 [T M TSR
1Japan Agency for Marine-Earth Science and Technoliggtional Institute of Polar Research

e 3 HIER D T & IR LR B BTN TV A TH O . KA 0 - TK « PR ZEICZ L LT 5, b
M7 ORI R HEE L . BI T — ZICHHS L T VKT,

HAOWIZEIC K 0 BB O 3B HERih S IA<TbNTE O, B TOBENT— 200 FIVDghiT—42 &
Wolz, BHEBNTRESNEVEELRT—ZNEENS, INLOT—XIE, 55d L RREMAIC L > TE
MRENEINTERCLEDD, RFEMIREEHINT I Ao Tz,

%al, GRENEFZEIMAURZ B Cld. K& M, Tk, BElk, BB, E7IVEOEBNDTICE NS T—%
DR - EZITO. EREE N ORNG 2 HNE LT, BERZMSRFZEATIC BW TS 7 — 2 7 — 1 1 7 ORERZ 17>
TW3,

s 7 — 27 —H A4 7%, SHETOT—2XOMHEFHZK O . BUGEH. IEET—%, #ET—2. iR
T—R2EDT—2Yy s O LTI O KK —HEE—E S A7 LOZAFOFEE L Tt AOMRIH, HiERELE
{EIC BT 2 MU O BRI A E) O 587 5, Rk TR E D1 LI E#ikd %

ADS CRETHIIEENCNETHEVERL LTI Aoz, Uy RF—% (HERPETINVYIal—y3Y)
DOu[fE> A7 L VISION ZREER LTz, TN S OZEMAHE) Z I b TE %Y —)bid, BRI > TiE, B
HOMEET T, EHIZEHORICLE>TEEEEDEEDES,

F—U— F: bk, BREL, IRAE{L, ADS, AI#HAL, VISION
Keywords: Arctic, Environment, Global Warming, ADS, Visualization, VISION
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M BRI STHEE IC B9 B ik DO FE ] _ _ _
Recent advance in discussions on the Arctic Environmental Studies

R 32 1 R ETR 2
ENOMOTO, Hiroyuki* ; OHATA, Tetsud

LN M R SRR, 2 RS B RS
INational Institute of Polar researchIAMSTEC

JEMREZEIC DWW TEANN TREA RELD $HADTHON TV, GREN EJt&UIRES 70> = 7 bid 54E5HH O 4 48
HICAD, KRR DE DXL DNEEN TV S, £EANTIX] CARIC K% ENIREMGFI M ED SN TV S, £k,
EIFEAICIE 4 HICA S SWHBD N, REZFEMIHERICEDDDBICARP—I 1 1 HHETAS SWHAHA
THINETETH S, Tz, HE, IBUCET ZEEMRFELH L0E O EEN, HBEICHEINE XS ICE> T
%, iz, KE, hF&E. /I Txz—, R4V, a7 EELD 2EBOWMIHEEIC DN TEZ L DEELAEWVDNE TN
NTW3, —J. dthiEicE EE 53T 70— IVRIERZEO—iiE LT GCWRCIC, Future Ear thi&l,
WCRPZMWET ZIEFHEED SN TN,

AFEXRTIE, BRI BAMOBEEEITHIE L T, SUEICHEK « I L TV AR I 2 =7 « OF IOV TH
ﬁ‘d‘%o

F—T— R b, BREINESE, HESTENA
Keywords: Arctic, Environmetal study, planning
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Sea ice and ocean primary production and phenology in the Arctic Ocean
Seaice and ocean primary production and phenology in the Arctic Ocean

JIN, Meibing'*
JIN, Meibing"*

Hnternational Arctic Research Center, University of Alaska Fairbanks
Hinternational Arctic Research Center, University of Alaska Fairbanks

In the Arctic Ocean, both phytoplankton and sea ice algae are important contributors to primary production and the arctic
food web. We use a coupled ice algal and pelagic ecosystem model embedded in the global physical model POP-CICE (Parall
Ocean Program- Los Alamos Sea Ice Model) to study the ecosystem response to climate changes. The model results showe
mean seasonal cycle of ice algal production from March to May and subsequent ocean production from May to September in th
Arctic. The ice algal production, although smaller than that of the ocean, is of ecological importance as a food source for highe
trophic levels during the long arctic winter before ice melt. The simulated mean open-ocean upper 100m primary production
within the Arctic Circle was 413 Tg Cl/yrin the years 1998 to 2006, close to the remote sensing derived estimate of 419 Tg C /yr
but with higher interannual variations. The mean sea ice algal production in the Northern Hemisphere from 1998 to 2007 wa:
21.3 Tg Clyr, which is in the range of multi-observational estimations of 9 to 73 Tg C/yr based on in situ measurements. Arctic
organisms are adapted to the strong seasonality of environmental forcing. Climate warming causes shrinking ice coverage at
earlier ice retreat in the Arctic, which is likely to change the timing of primary production. Using a synthesis of available satellite
observation data and the coupled ice-ocean ecosystem model, we found that, over a large portion of the Arctic marginal sea
the timing variability of ice retreat at a specific location has a strong impact on the timing variability of pelagic phytoplankton
peaks but weak or no impact on the timing of ice-algae blooms in those regions. The model predicts latitudinal and regiona
differences in the timing of ice algae biomass peak (varying from April to May) and the time lags between ice algae and pelagic
phytoplankton peaks (varying from 45 to 90 days). The correlation between the time lag and ice retreat is significant in area:
where ice retreat has no significant impact on ice-algae peak timing, suggesting that changes in pelagic phytoplankton pee
timing control the variability of time lags. Phenological variability of primary production is likely to have consequences for
higher trophic levels, particularly for the zooplankton grazers, whose main food source is composed of the dually pulsed alga
production of the Arctic.

F—77— F: Arctic Ocean, primary production, phenology, sea ice algae, phytoplankton
Keywords: Arctic Ocean, primary production, phenology, sea ice algae, phytoplankton

1/1



Japan Geoscience Union Meeting 2014 /0 d ,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

ACG36-P02 23 R AR —2 IRFfd:4 A 30 H 18:15-19:30

;;U?k%%&%ﬁ-vypaﬁﬁﬁmﬁwéﬁ-ﬁ%ﬂimﬂ?%ﬁ%%#®
'T:/hé effect of meteorological condition on energy and carbon budget on taiga-tundre
boundary in North-eastern Siberia

HIR B Wt ToF Y AT EOR i EEY B R B A KE S EARET S Y FRVEY
[ =N

MIYAZAKI, Shin ™* ; TEI, Shunsuké ; BRAGIN, Ivan* ; SUZUKI, Rikie? ; TAKANO, Shinya ; SHINGUBARA, Ry¢' ;
MOROZUMI, Tomok# ; SUGIMOTO, Atsukd ; MAXIMOV, Trofim ®

U ENZAUI LR, 2 R ST BN, ° AUE R, 4 v 7 MU E RS, 5 1S R A S
INational Institute of Polar Researchjapan Agency for Marine-Earth Science and Technoftdggkkaido UniversityFarEast
Geological Institute, FE RASnstitute for Biological Problems of Cryolithozone SD RAS

1. BB

JeME AR D IBRIRE(LIC K 5 RERTISURD LA DK 2 (5O EADEE TV D, 5%, HE EFICH S BRET
ZeHTHINS. XA 7 (e.g., Ohta et al., 2008, AFM; Miyazaki et al., 2014, Polar S§i:y > K 1 TiZ (e.g., van der
Molen et al., 2007, Biogeoscien¢dX N, VDMO7; Parmentier et al., 2011, JGRIFIFHIN L8 H 2, ZAH - VU RS
BRSHECIEER « RARDCCBTRIZ I E1TD N TR,

20134F 6 A Stk NV 7 LD a7 @Y N RIE T3 7))V ZGEA0 T O b — 2 (RRERERE) O X A 77
VY RIERICH B ARy 7Y A b (JLhE 70.564 | HEF 148.267 | A3 Tm)IC IV TEN - RAEICBIIZ B LTz,
T3 b —VIFHIBRRB LI S B2 LD 2 7 F VI IR T WK D —DTH %, FIHIKICIIT B8 « REICUH 9%
KEGSAT DB DN T Dk 5 Al o 2 i — K&UHEAFH OZEFEZ A5 T T 5 T L ZARWIEDHN & 5,

2. BT A b & Tk
2.1 @Y Ak
IRy 7Y A M AR T AREBOIMHF RN D A > T ¢ VAN (FiRS © 324,244km O &
LTEDH, hIXVDHBEIT Y RIRODDUEBWHIE & 2 X337 5B 50 UTRWEHIDEE L T3, F AR —
13.4°C, “FER/KEIZ 200mm(197FE~20084, BMDS Ver5.0; Yabuki et al., 2011FH %, B« 7k « “B{LikET T v
7 A AT IE, HIYDMEL LTV AIEOIER 200mItDE E 105 cm DA H BTV RO LT, 1V
T 1 FIVHNNDSROEDHK] 200mD & & AICqRE Uiz, HiKfilE 20cmEEDOE T OEKEICED N, 7H HATE L
BB LT,
2.2 BIFE
Bk e ZREELIRE T Ty 7 ABIIS AT L, EBETEGEIREET (Campbell Sci. Inc. CSAT3Y FRIMKZEK 1L
RFIHTRE (Campbell Sci. Inc. EC150Y X D & & 2.55mic 38U T 10HZ THENZTTV, HHBREIC X D 300 DT Ty
7 A FHH UTze BESHINGZOREICIE 4 B (R « B0 _EF) gET (HukseFlux. NROI & & 1.37m)%z vy, HidEms
BB (Hukseflux; HFPO1) i (Campbell Sci. Inc.; 107)+:H8/k4) (Cambell Sci. Inc.; CS616,Sentek;EnviroSMART)
OIMESHNBEM Uz, ZOMIC—RKGEZRE UTAUR, HRRE, mmEE, U, FKE (Vaisala WXT520; &
X 1.6m)ZHMIE L (100 Bl z 8, MR e HEOKNIC OV TIES Y > R eI G IC B WO CHIE Uiz, EWZR
OB HEIREED T =RV T DBHITE T AT (GardenWatchCamie ki L CHIEBZIE L TW\W5, HEVE— v
22T O ERRGED 72 8 D73 U B & A I T 5 T

3. R

20137 6 H 23HMA5 10 H 27 H X COfMHERZ/RT, HIIXE & I HRE X, 22 Nn-17.9~21.9C
& 53.9%~90%D M TEBF L T iz, RO KEX 81.6mmT, A HB/KEE 23.6mmday! Th-o7z, HF
JHiElE 0~7.0m s ! DITEH L Tz, EFRICIEH PSR E HEE R OMICIEHEZREFREN D O . LR DR
WIEEURME L . BEA T DRFICIESIRD E K o Tz, mEFEBOMIEIZ-2.2~11.1° COMTEFH L TV zh, HE
0.625mDOHIEIX 0 CLATRZMERF L THD, B L Tz EZS5NS, HE 0.225mk 0.425mic 51 B HRIEZNZh
7/18 & 8/181C 0 EELL FIc 7z b Filfi# U 7= T DM OB E X 0.25-0.45m(VDMO7)& IFIZARE TH > 1z, {BHiDES
0.145m®D 1-8E/k531x 10 AFIH E T 500 ETHo72h, ZORIZZAMIC TRELIZDE, HiScXs38DEEZ 5N,
XY R EOHE 0.335mdD 7 H M LAMIC ER U, 8 A FANCIE 50%CE LTzDik, {GEIEEOKOERIC XS &
DELEZBND, HTIEWRG &IX-65~200 W nT2 ORI TEH L, P2 EIZD-39~40 W m2 DO TEH L 7z,
HEEEEEAT 5y 7 A (RS £ 20.8W n2) SHEEBEAT T 7 X (16.4W nT2) KD D UKEN -7z, HFEHEIEK
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ReRFE AR (NEE) 1. 8/25 X TIdHHZBRONTADIE T, MERmAKKRD ZBLRZEZTINL TWIh, ZD%

W 2 BROTIEOME THE i 5 KA BEIRED BB I N Tz, BRI OFEE NEEIZ-64gC 2 day ! T, C

DOfEIFY ~ KT THIIE N7=fE (-92g C nT2 day ';VDMO07) & D WNEAVD i ZhY, Aiize Tl EEIARIBHS (37 5

< SHATFA) DS 6 HhA E TORBMEN & E N TORWO TRELIEDOBIGE R E WA DRETH S, E5IC,

75w 7 ABRED T v ~ ) ¥ MERNTZITO, E ISR L TR O LI DWW THET 21T 5 BN D B
AEE L AWFSEIE GRENEIUMSURZ BN FHRIC K O FEhE iz,

F—T—=F: ZAH Y FIHEHRIK, RU 7, B RN
Keywords: Taiga-Tundra boundary, Siberia, Energy and carbon budget
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Year to year variations in larch growth and their controlling factors in taiga-tundra bound-
ary ecosystem, NE Siberia
Year to year variations in larch growth and their controlling factors in taiga-tundra bound-
ary ecosystem, NE Siberia

LIANG, Maochand* : TEI, Shunsuké; SUGIMOTO, Atsuk@ ; MAXIMOV, Trofim C.3 ; KIYASHKO, Sergey‘ : VELIVET-
SKAYA, Tatiana A5 ; IGNATIEV, Alexander \/°
LIANG, Maochang* ; TEl, Shunsuké ; SUGIMOTO, Atsukd ; MAXIMOV, Trofim C.3 ; KIYASHKO, Sergey ; VELIVET-
SKAYA, Tatiana A® ; IGNATIEV, Alexander V?

LGraduate School of Environmental Sci. Hokkaido UrfiEaculty of Environmental Earth Sci. Hokkaido Uni¥inst. Biolog-
ical Problems of Cryolithozone, SBRAS, Yakutsk, Rus$Far East Inst. of Marine Biology, FEB RAS, Vladivostok, Russia,
SFar East Inst. of Geological, FEB RAS, Vladivostok, Russia

!Graduate School of Environmental Sci. Hokkaido Urfiaculty of Environmental Earth Sci. Hokkaido Uni¥inst. Biolog-
ical Problems of Cryolithozone, SBRAS, Yakutsk, Rusékar East Inst. of Marine Biology, FEB RAS, Vladivostok, Russia,
SFar East Inst. of Geological, FEB RAS, Vladivostok, Russia

Eastern Eurasia is covered by permafrost which is the largest and the deepest in the world. In its arctic region of lowlanc
of Indigirka River, taiga-tundra boundary ecosystem covers the area. For better understanding of this boundary ecosystem,
is important to understand controlling factors on the growth of larch trees which is the dominate tree species of taiga. Larct
growth can vary spatially and temporally. In spatial variation, we found that high soil moisture influences mortality of the larch
trees and N availability explains differences in trees ability of C assimilation among the sites. To know the controlling factors
on temporal variation of larch growth, we conducted field measurements on photosynthesis, needle nitrogen (N) content, need
mass and isotopic ratios in larch needle and stem in every summer from 2009 to 2013 at four sites in the Indigirka River Basin
near Chokurdakh (737'N,14753E), northeastern Siberia.

There was no seasonal variation in needle mass during the growing season after needles were fully open, while needle
content showed seasonality. Needle N content in the year positively correlated with July air temperature aféGsizmal
following year needle&f'3>C. These results indicates that, in the year with higher July air temperature, more N was allocated
to needle and larch trees exhibited higher photosynthetic rate and photosynthetic C used for needle production was one ye
delayed. Higher air temperature in the year possibly indicates higher solar radiation based on positive correlation between Ju
temperature and sun hours. Therefore, it can be said that larch growth shows strong dependence on solar radiation. In terms
temperature itself, we found higher temperature could limit photosynthetic rate. In addition, wet event, occurred at some site:
in 2011 and 2012, caused low photosynthetic rate and low needle N content in 2012, and highef'A€eiti®012 and 2013.

These results indicate that high soil moisture could limit larch photosynthesis and reduce N uptake and cause stomata closure
well.

Our observational results indicate that solar radiation is one of the most important controlling factors on larch growth, and high
soil moisture and high temperature can limit larch growth.

F—"7— F: Carbon and nitrogen isotopes, Needle N content, Photosynthesis, Air temperature and solar radiation, Soil moisture
Vegetation change
Keywords: Carbon and nitrogen isotopes, Needle N content, Photosynthesis, Air temperature and solar radiation, Soil moistur
Vegetation change
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HARNY T XA FJ- > BT I 2 A D ZE [ A _ .
Spacial distribution of vegetation at taiga-tundra boundary ecosystem in eastern Siberia

Wi KE 1 Bragin Ivar? ; Starostin Egdt; #rE iR Bx L 86 Mot 2 R B L IR E 2 Maximov Trofim C7 ; #24%
Hr 3

MOROZUMI, Tomoki'* ; BRAGIN, Ivar? ; STAROSTIN, Egof ; SHINGUBARA, Ryd ; TEIl, Shunsuké; TAKANO, Shinya
: MIYAZAKI, Shin? ; MAXIMOV, Trofim C.” ; SUGIMOTO, Atsukd

VALIER AR A REREERIARE, 2 155 - & A7 LWISeksRE  ENRiiserT  JuRigiiflt > 2 —, 3 JhifiE e BRER R
SRR, * HEETE NG HhBREREE A5 S5 BT, ©Far East Geological Institute, Far Eastern Branch Russian Academy of Sc,
5North-Eastern Federal Universiiinstitute for Biological Problems of Cryolithozone, Siberian Branch of Russian Academy of
Sciences

'Hokkaido University Graduate School of Environmental ScieRdtional Institute of Polar Research, Arctic Environment
Research CentetHokkaido University Faculity of Environment Earth Scienédapan Agency for Marine-Earth Science and
Technology, Research Institute for Global Chantfear East Geological Institute, Far Eastern Branch Russian Academy of
Science SNorth-Eastern Federal Universit{institute for Biological Problems of Cryolithozone, Siberian Branch of Russian
Academy of Sciences

W RYT A VT4 VAT 5 7))V R (70° N,148 E)ICid XA A~ RIERERRNLD > T3,
LRz s U 7z T & /1 5 = (Larix gmelnii etc.)hVEE L, ISR 21 DN THIRIEIC IR (Betula nanaetc.) Y,
FYgIEKICIE = XT3 (Sphagnunsp. etc. Y, H/KIKICIE R (Eriophorum angustifoliunetc.) B EE LTV 5, K D)l
TDOICEI LRV F FHEARM (Salix udensisetc.)WAAET 5, THIKNE T NS OREHE 2 A 772k 5 LBINIK+
THb, ARVIEEDRBERNEA ZAMHEEEE TBIK MK >Tay ha—)LENZDT, Z ORI D257
117212 Te DI B LD N F L 755,

Z TR D BV R i & B E T — 2 K AR AE DB E Ule, WEED M & A0 KIVE RIS 1 i
BE<IVF AT bV R T— X (GeoEye-1,WorldView-2 < ¥ 3 N\ 7 W 225 H (2013) & 72 iV iz, ZEiRE.
B SRR T — IOV TE S 2 T o T2, Tz, W EBITHE S N/ HBMEEORKEF L S Lab
ECHBRROMGEEZ1T > Tz AWFZHASRIZBINC X > TR ONTZREBEMEAARLERG EDT—2 L bW TILEK
SO T=DICHHAET NS,

F—T—F: ZAH-Y 2 RIEFE, WA, VE— Ry T, oY T
Keywords: Taiga-Tundra boundary, vegetation map, remote sensing, Siberia
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Jthi7— 27— T34 72 AT I\ (ADS) T K % JeAbusk K B 258l O 5 52 Bl
Satellite observation of cryospheric change using Arctic Data archive System (ADS)

TURARITALT ) I AR Z L RIREA 3 A2 )L & S 2
ALIMASI, Nuerasimugult* ; ENOMOTO, Hiroyuki ; YABUKI, Hironori® ; SUGIMURA, Takeshi ; KAMEDA, Takac?

VRN A AT, 2 JUR TSR, 3 RSB e
I'National Institute of Polar Researditami Institute of Technology}JAMSTEC

GRENEJtAHEAFNZE 0 = 7 b Tk, ko7 —% 7 —71 41 7> X7 L\ (Arctic Data archive SystemADS) HV
SN TV5, ADS IR T— 2 DO HIERRER A TV 5, JLMRPE DK NIEIROZ(bL DI 5T, InFRHlEk O e
REFFEIRICE B R 52 T\0%, ADS TlE 1978Fh 5 DR A 7 aifighiill7— % & LT SMMR,SSM/I, AMSR,AMSR-
EAMSR2DT7T— X 2L T\ 5, TNHEDT—ZIZX D 354D EO IO REH >0 K D £ FAZSE) O itk v n]
BECTH B, T—R2ERIFET, OB TEBIMEETH %, TDORETIE, ADS Zffi-> THHOE R~ 1 7 a7 —
R T)T U, BKEORHEZEFNCOWTE LD S,

F—TU— R ek, BKE, R, T 27— AT
Keywords: Arctic, Cryosphere, Satellite, Data archive
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SF6IC & % 71 F 2RI 351F B ALK D KB D AT
Age of the Pacific Winter Water in the Canada Basin estlmated from SF6

PRI AR 15 T 22
OGIWARA, Yusuke* ; KAWAI, Michiyo 2

Y BRSTHIER Y KB W R AR TR, 2 Rt e il ARt > 2 —

Tokyo University of Marine Science and Technolog¥pkyo University of Marine Science and Technology

In the Pacific sector of the Arctic Ocean, Pacific Winter Water (PWW) distributes between 100m and 200m depths. Becaus
the PWW has high nutrient concentrations and low pH, its spreading pathway has implications on primary production and ocea
acidification in the Arctic Ocean. In this study, we have observed distribution of SF6, a transient tracer alternative to CFCs, in
order to trace newly formed PWW into the Canada Basin.

Sampling was carried out in summer of 2013 on the CCGS Louis S. St-Laurent. Seawater at the core of PWW (salinity =
33.1) were collected in Niskin bottles and then transferred into custom-made glass bottles. Samples were kept at low temperatu
and brought back to Japan. Concentrations qf Bseawater samples were determined by an ECD-GC following the method
described in Bullister and Wisegarver (2008).

Results show that younger PWW distributes at the periphery of the Beaufort Gyre, a major anticyclonic circulation in Canada
Basin. The age of PWW estimated fromSkas 13-15 years in the center of the gyre, whereas age weksygars around the
gyre. From the distributions of $Fage, dissolved oxygen and nutrients, it is suggested that there is a pathway of PWW from the
Siberian shelves or slopes into the northeastern Canada Basin.

F—T— R dbhiifg, KRy b L—Y—, "7 v AL, R
Keywords: arctic ocean, time transit tracer, SF6, ocean circulation
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LSRNV T A 2T ¢ F)UAIMRHIC 513 5 TIRERY OEIERE
Mineralization Rate of Soil Organic Carbon at the Lowland of Indigirka River in North-

eastern Siberia

PrE s g b B B 2 Y B lvan Bragir? ; A i 4 38 #8817 ° ; Trofim C. MaximoV ; 24 3+ 7
SHINGUBARA, Ryd™* ; TANABE, Shinich? ; TAKANO, Shinya ; BRAGIN, Ivar® ; MURASE, Jurt ; TEI, Shunsuke ;
MAXIMOQV, Trofim C.6 ; SUGIMOTO, Atsukd

AR KPR A BEERIE R AR, 2 JbisE KA HE 2%, 2Far East Geological Inst. FEB RAS, Vladivostok, Russig i/ K
R R EHTERL, 5 BN BT ZERT, SInst. for Biol. Problems of Cryolithozone SB RAS, Yakutsk, Rus$igt; i
REERZEBE I BRER B R 2T Et

!Grad. School of Env. Sci., Hokkaido Uni‘.School of Sci., Hokkaido Univ.3Far East Geological Inst. FEB RAS, Vladi-
vostok, RussiatGrad. School of Bioagr. Sci., Nagoya Uni¥National Inst. of Polar Researctinst. for Biol. Problems of
Cryolithozone SB RAS, Yakutsk, Russfdaculty of Earth Env. Sci., Hokkaido Univ.

JEMEICIZ 2 B O TEAKIREN BB SN TV 5, JILEORB(EIEO S & #iRo FAR-EHEOFEIES R N
X, HEEEREOSRIMEBES N, IRENREAIATH S CO, XU CHy DHEIERT 28aNH 5, CO, *® CH,
DFHGHEE 72 e B EHIR N T Th 2 ARV O R, RO RZ T Th{AEMOEICEKFETZEZBN
%o ARWFETIIILEI R 7 1 7 ¢ F)U A7) KD K -1 72— E (5,10°C) THiET S &IckD, CHy B
XU CO, DAEBGEREZFHE L. LAY Oz Gt Uiz,

THEIEIEF 9 7)VK (70.62 N, 147.90 E OB CTHEN LU 720 T OHII R S N 77 Ok A B T O i A7 &
L. ZAHMEY Y RSOBEFICH %, hT<YNER LR LI o<y > Re THOKkDDE L AT
RI XA HWEET MO 7 DA IO TR 10-60 cmd 82 Uz, 7 AICERI L 7=@tfigig (10, 20, 30
cm) ZHHT 8 HRGk&IEE L2 h . 6 HOREICHRE LU zmlfi#mo 138 (13-62 cm & HARNEX L, 34-42HR>
DRFGIEEBR B K UIHRIEE R To 1o, B L -1, < OHOESIE (8 20-50 cm & i FEOKAH T EZ &5,

XU Y ROTHTIE CO 1IFEKLTZE DD CHy AEDFERES NG, ElEHME U2 IS TIE A 2 VR DI < A
SMICZEL LT CHy BT 50T VR E Nz, —/Fiato T8 CHy AR SNz 5 2 (0-0.88
mol (g dry soil)"! day 1), FHTIRWEE T CO, & L EITIERGAERDE LN, B0 ERE T2V &I
FELTWB EEZBND, CHy ERGEEDOIREMREEX. £ (8 10-40 cm I3\ T 10 °CTOERMGEEMN 5 °CD
0.9-1. 15 TH > F=DITH LiGENEOH FE (32-50cm Tl 1.9-3.3f5 &7, XK@k v &ik#fEh R TREVWT &N
HEMhEZo Tz,

F—U— R XY, TIURER, BEEFR, o R\V T, XA -V 2 RIS, ZERNALL
Keywords: methane, carbon dioxide, incubation experiment, Eastern Siberia, taiga-tundra boundary, stable isotope ratio
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YT — 7B B EkE R .
Accurate snowfall measurement at Yakutsk, Russia

FIHE T A2 2 2 SRR ®  Maximov T
HIRASAWA, Naohikd* ; SUGIURA, Konosuke ; HOSAKA, Masahird ; MAXIMOV, Trofim

U ENT RIS S SRR ABER S, 2 B LR SAMRII I e 1 o & —, 3 SR 9T, ¢ S Y R ST
INational Institute of Polar ReseardGenter for Far Eastern Studies, University of Toyafheteorological Research Institute,
4Institute for Biological Problems of Chryolithozone

HIBRIRIEALIC BN T, IKIEERE R HIBRIR O 28 2 k2 T 9, Mds{ TR S O Z B S #E O kPR 22 X %
TEILEST. TARTIVANRT 4 — RNy ZI58 2 RIE T, BB O T, BifE, SURZEIN ED K S ICHAEL L.
S AT LWEDX S ICZED > TE TV 2DONZHIRT 272013, KRIET T S Rk - BHEOZ(LL A% 2
WD, &l A, JEAEEE SRR T HRPEXURDFIRICE LT H ARBTG5 2 LN TEL X511k ->
e, Bk, £ DbIRBEROBIBERIMECEVTL TR EREAEY, AR THDLN TV EERD T —I %
A T ORBRETIE. Z OREIR RN 50 % LA NICE 2 T 3D 7E < EV, MUsIE R T REKIRE D55 REK D
B < BKA RN b 725l L 7e kR KE DDz s, R3S & 2/ Nl b & O RAICR BT % i oD Sl
FECHBNT, Rk (F) BZIEL BT 5 C LIEEOREL E D DDH %,

AR IRIEKIC F51) B Bk 72 @ ORSE TR 5 2 L 28— DHINE L. ZORFITHEDN T, BIFORKET—
ZOBIERTEREET IVORBILICEML &5 L LTW5, 7 — Y2 A TORKEFHI I 2 MR [HEEd % 72l
T4 AR XA—=2— (% ORKKFRIEE, & NEEORHIOMED ZRTT %, A#EH T, 2013FEHLIHIE LT
A N2 b OEFTRER 2R o

F—T—F:¥YI—V7 BER TAAROA—%—
Keywords: Yakutsk, Snowfall, Disdrometer
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ZIN— VNV S = — A )V A NS 31T B RS I 25 i d
Continuous measurements of the atmospheric O2/N2 ratio at Ny-Alesund, Svalbard

Tl R 5 AR Ha] 2 FOR R 2 iR e 2 Rhl BeR R
GOTO, Daisuk&* ; MORIMOTO, Shinj ; AOKI, Shuiji* ; NAKAZAWA, Takakiyo? ; MURAYAMA, Shohe?

VENT M, 2 ALK R EBE AR, 3 e SRR GRS
INational Institute of Polar ResearciGraduate School of Science, Tohoku Universityational Institute of Advanced Indus-
trial Science and Technology

Simultaneous observations of atmospheric(@efined as @N- ratio) and CQ concentrations provide valuable information
about the global carbon cycle. For a better understanding of the global carbon cycle, several laboratories have developed pr
cise measurement systems for thg/NQy ratio and carried out systematic observations since the early 1990s. To elucidate the
variations of the atmospheric,@N- ratio in detail and to contribute to a better understanding of the role of Arctic region on the
regional and global carbon cycle, we developed a continuous measurement system using a differential fualhedytzer, and
then initiated systematic observation at Kjesund, Svalbard in November 2012, which is the first continuous observation in
the Arctic region. The system is equipped with NDIR analyzer to measurecd@centration simultaneously. The analytical
precisions of Q/N; ratio and CQ are estimated to b&1.4 per meg and-0.03 ppmv, respectively. Here, we will present obser-
vational results of the first year.

The G,/N, ratio observed at N);llesund shows a clear seasonal cycle with peak-to-peak amplitude of about 120 per meg,
which reaches a minimum in late March to early April and a maximum in August. On the other hand, stm@@ntration
varies seasonally in opposite phase with théNQ ratio, showing the amplitude of 16 ppm. Short-term variations on time scales
of several hours to several days are also clearly seen. In winter, it is often observed thatiNheaflo sharply declines in a
short time, accompanied by an increase in the €@hcentration, and the low values last for several hours or days. Ji&3D
exchange ratio defined as the slope of a linear regression line between the measured vajiids @Hti® and CQ range be-
tween -1.6 and -1.5 ppm/ppm, which are close to the average@ exchange ratio expected from fossil fuel burning in Europe.

The results of backward trajectory analysis indicated that the air masses arrivedZédund during the periods when such
short-term variations were observed passed near or over Scandinavian Peninsula. Therefore, such a declifidljrrtio
ascribed to transport of urban air influenced by human activities in Europe. In spring to summer, irregular fluctuatidNs of O
ratio are often observed. The amplitude of such fluctuations reaches 50-60 per meg (corresponding to about 10-13 ppm). Simil
fluctuations of CQ are also found in opposite phase with/R, ratio. However, their amplitudes are 5 ppmv at most. The
comparison of backward trajectories of air parcels with the distributions of marine biotic net primary production suggests that
such fluctuations of N, ratio are closely related to£mission due to marine biological activity near Norwegian Sea.

F—TU— R RAHPEERIEE, BRI, 02:CO25Hfibt, K& 0275w 7 X
Keywords: atmospheric O2, carbon cycle, 02:CO2 exchange ratio, air-sea O2 flux
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JEMREEIKI D 7 ) A T3 F A b KL OHUERHE &P R
Geographical variations in formation process of cryoconite granules on Arctic glaciers

[ZE 0 7 N I e LR (R C N E S
FUJISAWA, Yutd* ; TAKEUCHI, Nozomu ; NAGATSUKA, Naokd® ; UETAKE, Jur? ; MIYAIRI, Masaya'

P FRERAERAGEHANTIERE, 2 [E AT T

!Graduate School of Science, Chiba Universityational Institute of Polar Research

K BICE 7 VA aF A b EFREN B OOARMIIDHERI L T D, 7 VA TaF A4 MEEISEKRMAEYIHK DGR
R T TR ENTWS. NS OB, K EIERTBRIROT T /NI TFUT7OMEIck->Tr7 V4O
FA bR EMHENZPIROEEEZTER L TS ENZ . 27U A aF A FRILEE ImmiZ EDQERIET, X757V 7
DFARERIC K D BNz L TWa, EFE, 7V —2 T2 RKKRBOKEFE S OXRICIZ, Z7V4 )1 FRio
HERIC X ARSI L TWAB T ENHLMNT RS> TV, BEBERONH S, B ORI KRR 7
IR RDETHARELZ>TWVB I EDHEREINTWS., TOXIEI7 VAT A Mhic X B2REOR@KIE, JKD
ARIC KR E B R RETHRENEDH D, LI 5T, 7V 43 ) A MROEAGEFEC DWW T OIS, IKARERD
PRSI OB BRI AN\DEREZ 5 FTEETHD. LhL, BEBDVDELWIT ) —VI U RKKRZEZCHET S
JEME DKM TlE, 743 F A MROEAGEBRZI S MR > TWiERWY. ARSI, JEMBICHIE S ZKmo 7Y
F A MRIOEMEIREEDTERE, WERGEZ 0T L, KNS X B EHGEFEDEWZIHSMCT S T &2 HINE LTz,

AWETIE, V=252 ROKKILIEER, AN A= ROay 7y —E K, XU T DAY Z VN 2K, 7
AN DIV F K DOZHFER TEHRILE N7 VA aF A MRV > VO ZTTo . FUREEAMES, BRAbE
PAEE N T o7 VA aF A MROREIEZBIZ L, ZFORENREOHBEII O, REROWEZITo/z. E5lc, 7
V4 3) A MRIONEKLEZHSMNMCT 7201 > FIVekiis cati U, WHEIC X > CTERZER L, WimksE 0
W T 7.

7V F A MRIOBEMBHHEOERE, HUIMEICNET 27 ) —2F 2 R, ZNWS—=R, IRXUT, 753D
JKFRITC, Z7VUA 3 A MRIOERIGEDND D S Ehbhoiz. 77U A3 A MRIOFEERED, X/\}l//\‘—}‘b‘ﬁi%
RK&EL, IRUT, T5AH, FTIV=VF VY RDIETH-Tz. ZNWN—=RD 7 ) A aF A MRIOFEERIEIE 0.63mm
g, RNV 7O VA al A FRIOFEERIRIZ 0.50mm AlZEA. TS XD ) AT A MRIOFEERIR L
0.49mm FRENSHEE. TV —2F Y RO U4 TaF A MROFEIRIZRIE 0.43mm BldEaNSREBTHo 7. &
KD T VA aF A SRt TIVOERZER L, WEHhEZEI% U8R, 7 )4 a5 4 PRONTICIZERORGED
FHET B ehbhoiz. JV—2F Y RTE, RELHDRE L TOEDDOREEKRT 2REENMHE I N, Z/N0—
RTI, Eh%@@@&%h&@%ﬁm@@@@ﬂmﬂ%®E%L@ﬁméht OANY T TR, IR X ISk
F R H D AT RS DS X 7T ANTIE, KAUEDDENSZ2HEORENZ BIRINZ. TNSORED
BV, S TO Y ﬂ‘37‘4’ MRIDIERERRE, F 7K EOEREREOSM 2 KM L TWBE EEZENS.
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Development of a Palsa along the Denali Highway, Alaska
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JENRIROHTHOKENC K 28 FERDBEEDO TEHRNTHS. FEHEE—NMcEbN, FEEEY L ZE8EIC/E->TEH
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Sr-Nd isotopic ratios of mineral dust in Arctic snow

AR T NIEFE Y HAETF L il ez 2 AR L Ui EE L hEy 2508
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R 9 2 REE0KI OIKRDHICIE, BRA R K& PR EEN TS, D55, BRERELHIEYZ A M EE
DIEANMET 7 TV IVIEFIKINC A LT T VAR R 2T EE 5 2 & Thol Ot O fE EFICHFS L TED, HiEk
DOEMRITH U T IEDGREI 17280, 2B DOKRKT 7 1YV )Vid IS kRED b OEREHRIXIC X > Tl S n
TWB T ENHSMED, ZFORERESSSZE M 06 ST O Z0d /s i ERR BRI O 2 b O B2 2 TE L E#HT %
TENTFHEN, VTARATIWVANRT 4 — RN\ IO ERB U E LA MRRIELHZE 5T L EZILNS.

BOIDEL TEOMATRER S-NdRINHALLIE, FEEPICEENS X A N OSHICISH B HATREELED 1 DT
H5. LhrUEHD, TOKS EENELZE S ZEFHO X A N OMATRICEET 2028, R KBD X X FHHE
B3 27 V7 DFKETIIITHbNTWEN, MIEOTKETHHLNIFIZERZIZEALRY. T TAMKTIE, TV
g, TIRAN, BXUOTV =T ROBBPICEENS XA MEE, BXUZ0O S-NdFENALZRIZE L, i
DR AN OB EIASMCT BT L ZHNE Lz, BoNfERE, SHETHRE SN TV RREOPL Zin LD
HEREY OB & LEE U, SHIs ORI HERE L TV 5802 R~ OIHAETRO IR 72 5l 7z

IR T T=DiE, 20128FICEY D)V, 7T AAHE, BXUTT V=T RILEHD 415y 7 IKIEOFE I TEREL
SNFINZE AN THS. FHOFME, SPZ A b ORMNAIESEFRE TAE L BAESHZR Uz, EVIIVDR X
M& SIAMEL TN DBEWEAZERLIEDICH L, ZU—2F Y ROKX A RE SIMEL TNdDBEWERZRLEZ. &
7z, 7TOAHDEAMIEYIINEDEDTMEN N EERLEZ. ThIZEZETOX A NOMEIENT S A0 « B
dNE TN —VFV RETRELERBTEERLTVS., TOXRANOMEEFATHIZ CHE TN TV 3 SO HERY)
DL RS 2 &, T dIVETIVE A RMEIGBOEE, 75 ZAHE YT AR OWER R 7 57 VRbE, 1) —
VIV REEEEEUDOEL — R TBICENZTIUAWVEZE S 7. 2D e D, 20124FOFINETV—2T
ROBERICEEFNE XA, EBADOLRKELEE DT RS, TNENLHIRINTEROMBIE, SR Ehizt 0
THBT ENbholz. HITFHC K % S-NAENARLE ST ORER, 7V —2 52 RN THHIE N7 A X a7 h
A NE, RICIECWEEEDT V7 OWEEZREE T5EEZ AN TH2 T EDPHLMTEINTN DD, AWETH
Wi7zfto e Z A MEREEOKM TR Lz 5, IREREEICIEEEX A XD & FELOE L — 2V HROIMHNZ <
AR TN TWVWBAEEENEZ NS, —F, 7T IAHD2012FEOBBEICEENZ XA MIFEII SMEEE N8 DT
5L, BICKEFRZBA T T 7 OWENSME S NI REMNH 5 T EMIHS MR o T,

F—7— F: Sr-Nd[RQIIRLE, RIS H A b, T
Keywords: Sr-Nd isotopic ratio, mineral dust in snow, Arctic region
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Intercomparison of Arctic atmospheric reanalysis data: Deriving observation-based forc
ing data for terrestrial models
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20114EEM S XHRIEED 5 ) =2 « 2y T =27 « F T« T/ 4 L A (GRENE) ¥ IS IEET 1 24T 5
IR > A7 I N O DAEERIN 2522 D ¥ 5117 (GRENE Arctic Climate Change Research Project (GRENE-ACCRP))
MBI E NIz, FISEEOMIEHE [ERIMEE S X 7 L D22 & LA\ D 2 (GRENE Terrestrial Ecosystem in Arctic:
GRENE-TEA)| &, &E> AT LI B ALMiEE S 27 Lo E L BAEZIHS I LT, £ERDOZIEAD It D2
LD FHET 2 H 2 HNE LTV

JEMIEIKIC 350 2 BUANEZ I 72 E 7 )V O ELEEER TIUEESE 7OV B 7 1Y = 7 + (GTMIP)J 1, GRENE-TEA
DETY VG TN—=T07Tay 7 hO—DTH%. GTMIP Ti&, GRENE-TEAX I X B BN cH SNz T —&
ZHWT, ETIVANT—ZRUOKGET — 2 Z2FRk L, ETIVIEBIUEYT A FMEDHEZTTS.

BT — 22 AJ1fEE UTHW 258, EEROBIIIMEIC I RAESEII S N TOWEWEEDRD 5728, TOFEZE
TRETIWANT—2EZE5E0. 22T, GTMIP T FOX S GFIETHMY A N DA 7—2w b =E
RLTWA. £, HTT—2 (ETNWAR—ADREREMNT BRI TR T—2 3 Y N—ZXD CRU) ZX—RIC Lz 7%
F (&R, R, ke, B, UL, R R - BB E) 30 7 D#ili7—% (version.0; vO Z{EKT 5. ZD
%, BT —2Z 0T V0 Z#iIET 52 & T, BT 1 FOREZzRL, D, ETIVANCHE LT — %y k
(versionl;v) ZEKT 3. TOXIICLTERENIZVIZANETRZETIVHZHAVWS C Lick b, BHtERIE N
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{7ZBTEeHRAENS.

T 2 T T — XIS DOV TR, B35t oBEHO 7 — 2ty MO BIERIFAEETH S WA, et
DR NCEP/NCARYY, 20134EICABENIZIEH D D IRA-E5% E). thbd S5 5B, GRENEIMM IOy =7
 OBIY A DT 20k 60 LD 2z b K< HHLTWST—%ty h2EIRT 5 e Z2HNE LT, X
FOFEIR BRI T — 2 [ TLH 2175 7o, Lol U7z Fififtr 7 — 2 1k ERA Interim, JRA-55, MERRA, NCEP/NCAR
Reanalysis 1, NCEP-DOE Reanalysjs RCEP-CFSRD 6 fif{Td 0, exf5id CRU & L7z, AWZETIE, AS17—
2ty FE LT GTMIP TIRT 2 FED 7THHEDS B, KOARENEEZS5ND 2 m&UR EFEKRICOW TG Z1T-
TeAER 2 RT.

F—T— R b, BT TV, BT — 2k b
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Automatic measurement of gas emission/uptake of Alaskan permafrost soils
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TRIE(EIC & BV T b DZMEIR BN RAADFENRIENT WS, AW TIET T AHHR 2L T, =
WIBRIC K D RIENTZH LT 7 H 5 DH AFEAERICI T 27RO/ ikam2 MR LD TINUTDWTIE T %, CO2
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Simulating effects of natural fire disturbance on soil carbon storage of boreal forest anc
tundra ecosystems in Alaska

TR B IESE 2 SRR BEH 3 AR @ 4 O sl 0 ik SEriRd O N B9 O BRI 2R T T R Y
WANG, Xin'* ; YOKOZAWA, Masayuk? ; ARAKIDA, Hazuki® ; MORI, Kensuké ; ISE, Takeshi ; KONDO, Miyuki® ;
UCHIDA, Masad ; KUSHIDA, Keiji” ; TODA, Motomut

VIREICEA YR ERIZERE, 2 SRR RS2 TAAES - T2AWETERE, 3 sP BERLARISEAR, ¢ A1)V A7) — KEAHIBRIE A, © fe)d
BNTREY X 2 b— 3 V2ASER, O BN BRBER A IR BRI 25 2 > 2 —, 7 AR A EYIE TR A

! Department of Environmental Dynamics and Management, Graduate School of Biosphere Science, Hif@sdpadment

of Mathematical and Systems Engineering, Graduate School of Engineering, Shizuoka Utileas, Kobe Branch, Kobe,
“Department of Geomatics Engineering, University of Calgaé@raduate School of Simulation Studies, University of Hyogo,
6Center for Environment Measurement and Analysis, National Institute for Environmental Sti@aege of Bioresource
Sciences, Nihon University

Boreal forest and tundra are the major ecosystems in the northern high latitudes and represent one of the largest reservo
of carbon over terrestrial ecosystems in the world. Most of the carbon is stored in permafrost where frozen organic mattel
is protected from decomposition due to biotic activity in the underlying soil. The surface humus layers that should work as the
protective layers insulate the permafrost soil far away from the effect of climate warming. Hence, the removal of protective layers
by natural fire episodes increases the vulnerability of permafrost to thaw, and the carbon stored in permafrost to decompositio
under climate warming in the near future. To elucidate effects of fire severity and temperature sensitivity on the soil carbon
storage of boreal forest and tundra ecosystems in Alaska, we conducted simulations using the Physical and Biogeochemical S
organic carbon Dynamics Model (PB-SDM), which consists of meteorologically-relevant land surface model and soil organic
carbon dynamics model. The PB-SDM model of fire severity, designed from the analysis of the field observations, describes th
effects of fire characteristics in frequency and size on the reduction of the soil organic layer. The simulation captured realistic
annual variations in soil organic carbon storage and thickness in boreal forest and tundra ecosystems individually by finding
optimal model parameters in terms of the frequency and size of fire events and temperature sensitivity. The result reveals that o
model can be used for predicting soil carbon storage in boreal forest and tundra ecosystems at regional scales where fire regin
play a key role in the soil organic carbon storage as affected by climate warming.

Keywords: High-latitude soil, fire severity, Soil organic carbon, boreal forest, tundra
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Methane Oxidation Potential of Arctic Wetland Soil of a Taiga-Tundra Ecotone in North-

eastern Siberia
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Online visualization tool "VISION” on Arctic Data archive System (ADS)
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Shrinking glaciers in Suntar Khayata, east Siberia

P ) 5 B BEE 2 HR #82; @6 &1 2 ; Galanin Andrey ; Fedorov Alexandeér; #8% itz 4 ; M #1551 5 KK #
i
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1Japan Agency for Marine-Earth Science and Technoldgjtami Institute of Technology?Melnikov Permafrost Institute,
“National Institute of Polar Research

Introduction

Since Northern Hemisphere high latitude regions are noticeable trend of global warming and climate change, appearance
its impact is interest. Northeastern Eurasia is area of blank of observational research. One of a few regions studied in the past
Suntar Khayata in east Siberia, where Russian scientists carried out wide range of study during IGY (1957-1959).

Study area

Suntar Khayata region, located in the latitudes between 62and 63 degree north and in the longitudes between 140.7 and 1
degree east, forms a divide between the Arctic Sea and the Sea of Okhotsk. Oymyakon depression, known as the cold pole in t
Northern Hemisphere, is located to the northeast. Glacier inventory of this region was prepared based on the aerial photograp
taken in 1944-1947 (Koreisha, 1963). Total number and area of glaciers were 205 and 206.IBilea glacierized region are
recognized, namely Northern massif, Central massif and Southern massif. The highest elevation of each massif is 2959 m, 29:
m and 2944 m.

Glaciers observed are No. 29 to 33 in Northern massif including No. 31 which was intensively studied during IGY.

Observation

We carried out glaciological observations such as mass balance (stake method), ice thickness measurement (radio-echo sou
ings), and topographic survey (DGPS) in July/August in 2012 and 2013. Automatic weather stations were also set on/around th
glaciers.

Results

Glacier-wide mass balance in 2012/2013 was -1.04 m w.e. for a glacier complex (Glaciers No. 29, 30 and 31). This value
shows more negative state than those in 1957-1959.

We generated DEMs of surface and bed of the Glacier No. 31 using ice thicknesses obtained by radio-echo soundings ar
surface elevations by GPS survey, then we estimated the volume of the glacier to be ®20dan 3.02 ki, mean thickness:
62 m). Ice thicknesses in its tongue reduced by 110-60 m (terminus to upstream) since 1957.

Based on multi-temporal aerial and satellite imagery, 18 investigated glaciers reduced in area by approximately 36% fron
1945 to 2011.

Concluding remark

Summer (July-August) air temperature observed on the glacier in 2012 and 2013 were higher than those in 1957-1959, whic
brought about more negative mass balance than those in 1957-1959. Superimposed ice formation was also very limited |
2012/2013. This resulted in disappearance of accumulation area. Reconstruction of long-term mass balance history is prese
target.

Acknowledgement

This study has been jointly carried out by JAMSTEC (Northern Cryosphere Research Program) and GRENE Arctic Climate
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Effect of snow depth on pan-Arctic permafrost thermal regimes

WERE . T Ra 7 7 LY A =2 J) Tgrs
PARK, Hotaek* ; FEDOROV, Alexandér; WALSH, Johr?

LRI BAREREAE, 2 T 7 BRI, 3 77 D A A K EIRE IR S > 2 —
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banks

This study quantitatively evaluated how insulation by snow depth (SND) affected the soil thermal regime and permafrost
degradation in the pan-Arctic area, and more generally defined the characteristics of soil tempegature dd SND from
1901-2009. This was achieved through experiments performed with the land surface model CHANGE, to assess sensitivity t
winter precipitation as well as air temperature. Simulated L, active layer thickness (ALT), and SND were generally com-
parable with in-situ or satellite observations at large scales and over long periods. Northernmost regions had snow that remaine
relatively stable and in a thicker state during the past four decades, generating greater increasesifyth€fflanges in SND
have led to changes in the thermal state of the underlying soil, which is strongly dependent on both the magnitude and the tirr
ing of changes in snowfall. Simulations of the period 2001-2009 revealed significant differences in the extent of near-surface
permafrost, ranging from 15.6 to 18.7 million RmThis spread was the result of differences in the madetatment of mete-
orology. Permafrost loss was greater when SND increased in the autumn rather than in the winter, due to insulation of the so
from the early cooling. Simulations revealed tha{oF;, tended to increase over most of the pan-Arctic from 1901-2009, and
this increase was significant in northern regions, especially in northeastern Siberia where SND is responsible for 50% or more c
the changes in TSOIL at a depth of 3.6 m. In the same region, ALT also increased at a rate of approximately 2.3 cm per decad
The most sensitive response of ALT to changes in SND appeared in the southern boundary regions of permafrost, in contrast
permafrost temperatures within the°680°N region, which were more sensitive to changes in the SND. Finally, the modeling
performed in this study suggests that snow cover contributes to the warming of permafrost in northern regions and could play
more important role under conditions of future Arctic warming.

F—TU— R iEEE, REEEARE T, L, BEEVE, R
Keywords: active layer thickness, land surface model, permafrost, snow depth, soil temperature
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Fixed-point observation of diatom biocoenosis and water mass condition in the northerr
Chukchi Sea during September 2013

/NEFRE SCTHORER 1 PEET N
ONODERA, Jonaotard ; NISHINO, Shigetd

U R R FE R AR M ER B AL ) K
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In order to estimate the relationship between diatom flora and water mass condition in the northern Chukchi Sea, fixed-poin
ocean observation was conducted at Station 41 (72.45N, 168.24W, 56 m water depth) by R/V Mirai (Cruise MR13-06) in 10-
25 September 2013. The optical equipment named "Multi-wave length excitation fluorescence photometer (Multi-Exciter)” was
applied with CTD observation for the estimation of chlorophyll concentration in each major phytoplankton groups (diatom, green
algae, and blue algae). Chlorophyll concentration gradually increased with the weakening of summer stratification by intensifiec
sea-surface wind. The Multi-Exciter showed the clear increase of diatom in upper water column, which were also suggeste
by size-fractionated analysis of chlorophyll concentration and microscopic observation by scanning electron microscope an
light microscope. However, the increase of diatom cell abundance was minor compared to the increase of total chlorophyl
concentration. The dominance of large diatom geRusbosciaand the increased chlorophyll concentration in one diatom cell
were the main causes on the increase of total chlorophyll concentration. The 3-6 fold increase of chlorophyll concentratior
within 6 hours was rarely observed around chlorophyll maximum layer during the middle observation period, which is probably
explained by not only improved habitat environment for diatom but also movement of water masses such as lateral input of higl
chlorophyll waters.
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Knowledge on past variability of sedimentary organic carbon in the Arctic Ocean is important to assess natural carbon cycling
and transport processes related to global climate changes. However, the late Pleistocene oceanographic history of the Arc
is still poorly understood. In the present study we show sedimentary records of organic carbod{BOY;,CaCO3, benthic
and planktonic foraminiferad180, BIT index for terrestrial organic carbon input, IP25 for sea ice condition, and the coarse
grain size fraction. The 8m length sediment core was retrieved in the northern Northwind Ridge in the far western Arctic
Ocean, during the MR08-05 cruise by R/V Mirai. An age model based on oxygen isotope stratigraphy, radiocarbon dating anc
lithological constraints suggests that the core records paleoenvironmental changes of the last 155 kyr. In this conference, w
discuss presented millennial scales records of glacial erosion, intermediate water and/or surface water and sea ice variabiliti
during cold/warm episodes of the last two glacial interglacial cycles in the light of ice sheet and ocean-atmosphere dynamics.
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