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Inconsistent relations among water stable isotope in Antarctic snow under different accu
mulation environments
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Water stable isotopes and major soluble ions are important for reconstructing paleo-environment and atmosphere circulatiol
It is also known that ion and isotope signals are modified after deposition if firn or ice core samples are analyzed at high tempore
resolution such as seasonal scale.

We compared oxygen isotope, major ions and accumulation rate in shallow ice cores and snow pits from Antarctica with highly
temporal resolution data. We showed seasonal cycle of oxygen isotope and major ions were surely preserved at sites over t
threshold of accumulation rate with calm wind condition. In order to analyze the samples widely collected from east and west
Antarctica, we calculated correlation coefficients of annually averaged major ions to oxygen isotope and then compare with ac
cumulation rate among which the accumulation rate highly correlates. The correlations of most ions change from no correlatior
to negative one with decrease of accumulation rate. The negative correlations in inland Antarctica could be formed by inconstar
accumulation due to low but larger inter-annual variability. The relations among major ions and oxygen isotope may not be those
reflecting climatic footprint but be formed as a unique signal in the extremely arid environment.
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Estimation of the age-depth relationship of Dome Fuji Ice Core using a sequential Bayesic

approach
Estimation of the age-depth relationship of Dome Fuji Ice Core using a sequential Bayesic

approach
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We have developed a method for estimating the age as a function of depth in Domu Fuji Ice Core and evaluating its uncertainty
The age—depth relationship is mainly determined by the accumulation of snow at the site of the ice core and the thinning proces
due to the horizontal stretching and vertical compression of the ice layer. However, since neither the accumulation process nc
the thinning process are fully understood, it is essential to incorporate observational information into a model that describes th
accumulation and thinning processes. In the proposed technique, the age as a function of depth is estimated from age marke
and delta-O-18 data. The estimation is achieved using the particle Markov chain Monte Carlo method, in which the sequentia
Monte Carlo method is combined with the Markov chain Monte Carlo method. The performance of the proposed technique is
demonstrated by applying it to ice core data from Dome Fuji in Antarctica.

F—T—RKKRa7, FRRE, XA XHEE

Keywords: ice core, dating method, Bayesian estimation

1/1



Japan Geoscience U1_1i01; Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]“ peu

Geoscience
Union

ACC29-03 £31:301A FFR9:5 H 26 H 14:45-15:00

Ff R—L50C a7 & R—L CayBoia: 2177 6 TR AiLilHHA
Volcanic synchronization of Dome Fuji and Dome C Antarctic deep ice cores over the

past 216 kyr
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Millennial scale site and source temperatures variability in Antarctica over the past 700,0C
years
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Glacial abrupt climate changes and thermal threshold of the Atlantic meridional overturn-
ing circulation
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Abrupt climate changes known as Dansgaard-Oeschger events (DO events) took place frequently in glacial periods. Man
geological evidences support the idea that changes of the Atlantic meridional overturning circulation (AMOC) are related to
these events, but question on what triggers the AMOC changes remains unsolved. Although the most of studies have regard
freshwater flux from melting ice sheet as a cause of the AMOC changes, we recently identified the existence of the therma
threshold of the AMOC during glacial climate. Here, from the results of climate model simulations about the glacial AMOC,
we report that the thermal threshold of the AMOC can be a triggering mechanism of DO events. We investigated the structure o
the thermal threshold in glacial climate by conducting ocean general circulation model simulations under various thermal condi-
tions in which degrees of sea surface cooling are systematically changed separately or simultaneously in northern and southe
hemispheres. The results suggest that the threshold is located near the condition in which the climate is slightly warmer than tf
coldest glacial conditions. We also found that the amplitude of AMOC changes in crossing this threshold depends on therma
conditions in northern and southern hemispheres. This amplitude becomes the largest when the southern hemisphere is sligh
warmer than the coldest glacial conditions. It is also demonstrated that gradual warming in the southern hemisphere from th
colder glacial climate leads to crossing the threshold and can cause very large strengthening of AMOC. Therefore, the therm:
threshold could be a triggering mechanism of DO events accompanying the warming of southern hemisphere before their abru
warming in northern hemisphere.

F—T— R KPEHEERER, XV AH—R « TV =T b, 2 5EEH), Kzt 7V
Keywords: Atlantic meridional ocean circulation, Dansgaard-Oeshger events, Abrupt climate changes, Climate model
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The influence of glacial ice sheet on Atlantic meridional overturning circulation through
atmospheric circulation change
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Several atmosphere-ocean coupled general circulation model (AOGCM) studies suggest that glacial ice sheets exert a lar
impact on the Atlantic meridional overturning circulation (AMOC). However, the process by which the ice sheets impact on the
AMOC is not yet fully understood because of the complicated nature of the AOGCMs. On the other hand, recent oceanographi
studies showed that surface wind changes play a crucial role on changes to the AMOC under glacial climate. Therefore, in thi
study, we investigate in detail, the process by which the ice sheet modifies the AMOC through surface wind change. Moreovel
recent modeling study using MIROC AOGCM showed that the effect of the glacial ice sheet on the AMOC depends on the
background climate. In their study, they suggested that a strong relation between sea ice coverage and the wind field might ple
an important role. However, it is still unclear to what extent the sea ice coverage affects the surface wind change induced by th
glacial ice sheet. Therefore, we will also explore the effect of the sea ice distribution on the ice sheet induced wind change. Her
we conduct numerical experiments using an atmospheric general circulation model (AGCM) and an ocean general circulatiol
model (OGCM) separately. Our method consists of 2 steps. First, from AGCM experiments, we evaluate the effect of glacial
ice sheets on the surface wind. Second, from OGCM experiments, we evaluate the influence of the wind stress change on tl
AMOC by applying the surface wind change as a boundary condition, while leaving other boundary conditions (surface heat ant
water fluxes) unchanged. In this way, we can evaluate the wind effect of glacial ice sheet on the AMOC. In addition, we conduct
several sensitivity experiments. Using the AGCM, we changed the sea ice distribution. Moreover, using the OGCM, we change
the surface wind gradually or apply the surface wind change only at a specific region in order to explore the wind change effec
in detail.

We find that glacial ice sheets largely intensify the AMOC by surface wind change under glacial climate. Compare to other
regions, it reveals that the wind change at the North Atlantic mid-high latitude (NAMH) is a key region. There, the positive wind
stress curl enhances, which intensifies the salt and heat transport at NAMH surface through strengthening the gyre circulatic
and the Ekman upwelling. As a result, the AMOC intensifies. On the other hand, we find that this wind effect of glacial ice sheet
strongly depends on the NAMH sea ice cover, as the expansion of sea ice reduces the positive wind stress curl anomaly induci
by the glacial ice sheet. This supports the important role of the sea ice coverage on glacial ice sheet effect suggested by the stu
using MIROC AOGCM.

Keywords: AMOC, surface wind, sea ice, glacial ice sheet
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Intermediate depth ice core drilling project 2015/2016 and some results of deep borehol

logging, Antarctic ice sheet
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Comparison of different measurement techniques of micro-particles in polar snow anc
ice
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Physically based reconstruction of summer temperature from ice layers in ice cores
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Previous studies, which have reconstructed summer temperature from ice layers in ice core, relied on approximate relationsh
between ice layer and instrumental temperature observed nearby station. Here we demonstrate a novel method to reconstr
summer temperature from ice layers in ice core using an energy balance model, in which heat conduction through firn an
refreezing of meltwater are taken into account. Parameters used in the model are firstly calibrated with 2-year meteorologice
data observed at the SIGMA-A site, northwest Greenland. Using the ERA-Interim reanalysis dataset, we calculate amount c
refrozen water within firn under different settings of summer temperature and annual precipitation, and then prepare a looku
table containing summer temperature, annual precipitation, and refrozen amount. We then estimate summer mean temperatt
from refrozen amount and annual accumulation, which are available from an ice core, by referring the lookup table. We apply
this method to three ice cores under different climates; Belukha in the Russian Altai, Aurora in the Alaska, and SIGMA-A in the
northwest Greenland. Reconstructed summer temperatures show large inter annual variability, which is comparable to those
observed temperature, but show some biases, which are affected by albedo setting. This method allows us to estimate sumn
temperature using information solely available in ice core without making any approximate relationship between temperature
and ice layer.
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Ice core records of organic aerosol tracers over the past 450 years
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Carbonaceous aerosols, which include a mix of light absorbing and light-scattering components, influence the global climate
via direct and indirect effects on radiative balance. However, the natural variability and factors controlling the emissions, trans-
port and role in the climate system of carbonaceous aerosols are highly uncertain both for the past and future. Here we analyz
organic molecule tracers in ice-cores collected from Greenland and Kamchatka Peninsula over the past 450 years. Newly gent
ated and previously published organic tracer records (Kawamura et al., 1996, 2012) were derived from Greenland Site-J and tt
Kamchatka Ushkovsky ice-cores. Concentrations of specific organic tracers: soil bacteria derived long-chain dicarboxylic acid:
(hereafter di-acids), higher plant leaf-wax derived long-chain monocarboxylic acids (hereafter leaf-waxes), and biomass burnin
derived levoglucosan are applied to reconstruct changes in the deflation and transport of soil organic matter (di-acids and lea
waxes) and biomass burning products (levoglucosan and leaf-waxes). The concentrations and composition of biomass burning
soil bacterial- and plant wax -tracers in the two ice cores were found to correspond with Arctic and regional temperatures fromn
the different parts of the world over solar modulated multi-decadal time-scales with order of magnitude decreases (increases) |
abundance during the colder (warmer) phases of the Little Ice Age. Thus, our study suggests a strong link between Arctic climat
and carbonaceous aerosol loading in the high latitude.

F—T—R:T7ARAT, JV—=VF Y R, hLF¥ VA0, G 1)), VK, Ttz
Keywords: ice core, Greenland, Kamchatka, organic aerosol, Little Ice Age, Arctic Oscillation

1/1



Japan Geoscience Union Meeting 2015 /0 d ,,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

ACC29-11 £31:301A FFR9:5 A 26 H 17:00-17:15

%wﬁx-?bﬁu7mﬂ@74xz7ﬁﬂ%%m:97/N7?U7@EE¥%

Reconstructions of past cyanobacteria flora from ice core samples on Gregoriev Glacie
Kyrgyz Tienshan
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SEGAWA, Takahird* ; TAKEUCHI, Nozom{ ; YONEZAWA, Takahirc
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ITransdisciplinary Research Integration Center, National Institute of Polar Res#@hiba University?Fudan University

Analyses of ice cores have often been used as a means to reconstruct past environments. The species composition of |
organism such as microorganism in the ice cores could reflect the environmental condition at that time. Thus, organisms i
ice cores could be useful to reconstruct past environments. However, analysis of the biological contents of ice cores is stil
highly limited. The ice core samples collected on Gregoriev Glacier, Kyrgyz Tienshan were melted using a device that enable
us to obtain water only from the inner portion of the cores. Complete separation of the inner and outer cores is required tc
avoid contamination microorganisms such as bacteria and fungi that can adhere to the cores during drilling and storage. W
report results of cyanobacterial species and their evolution by molecular DNA analysis collected from the ice core sample (abot
8,000 and 12,500 years old). We also attempted to reconstruct the organisms and their interactions within the community an
with the environment on the sampled sites. The results implied genomic information used as an environmental marker for pas
environmental studies.
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Reconstruction of paleo-environmental changes In the northern North Pacific region fron

an alpine ice core
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A 180.17-m ice core was drilled at Aurora Peak in the central part of the Alaska Range, Alaska, in 2008 to allow reconstruction
of centennial-scale climate change in the northern North Pacific. The 10-m-depth temperature in the boreholé wasici
corresponded to annual mean air temperature at the drilling site. In this ice core, there were many melt-refrozen layers due t
high temperature and/or strong insolation during summer seasons. We analyzed stable hydrogen i&jt@pesahemical
species in the ice core. The ice core age was determined by annual codbtsonél seasonal cycles of sodium ions, and we
used reference horizons of tritium peaks in 1963 and 1964, major volcanic eruptions , and a large forest fire in 2004 as ag
controls. Here, we show that the chronology of the Aurora Peak ice core from 180 m to the top corresponds to the period from
1666 to the summer season of 2007, with a dating erratdfyears. Our results suggest that temporal variationtirand
annual accumulation rates are strongly related to shifts in the Pacific Decadal Oscillation index (PDOI). The remarkable increas
in annual precipitation since the 1970s has likely been the result of enhanced storm activity associated with shifts in the PDO
during winter in the Gulf of Alaska.

F—TU—F: UEm7 A A7, AT, /KSR 2L0E FINIALL, d-excess
Keywords: Alpine ice core, Northern North Pacific regiob, d-excess
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RilifiR 7 U L7 KB 7T A A3 7 HORHBIAZE R K OBROZERNIAL
Variations in oxygen and nitrogen stable isotopes in nitrate in an ice core of Tienshar
Mountains

I & 1 KFEASA 2 B #sh 3 ; Viadimir Aizen?
TAKEUCHI, Nozomu* ; OHTE, Nobuhitd ; FUJITA, Koji® ; VLADIMIR, Aizen*

VFRERE, 2 R, 3 iR KA, 4 7 A B ARKE:
IChiba University?Kyoto University,?Nagoya University:University of Idaho

FKF DB DORERL X UERLERNIALLE, WEOEFEZHET 28N ETFERTHS. ZOFMALE, =70
VILE LTI S NA O MHETRIZ T Ta . Sl TIEOKI_EICBSET 2 MAEYIC X 2 R0k, PisE, EHEEE
HEDNREMMENTND T N> TER., AT, 7 Y7 - RILLIROEE, FIVFREZ05) d
L 7 KB T 20074 9 HICHREI L7240 87Tm D7 A A2 7 HICZ E N AR OREES K UCBELERNMALZ O L, W
FEFCIR IS K OOKI_ EOMEYIEBI ORERANEB ZIHSMCT S ERHNE Uiz, 7V L 7KIEIX, $2iE 4600-4100m
Wb ZKM T, JEZIT> 7201 R—LIEZ Lz 4600mDTE FEN D5 5BFHTH S, 8ITmDT A AATIE, JEH
BI85 NIz HEO RS RZEFRD BRI 127006FE77DFEKEZZHL T EMHL M E>TWS. 7 A X a7 OIS
JEIE L 288 ppbT, WK DED AL ZIRDUEE FAMNMAE LTz, SERNREBEZENL, 2 0 Mg ticEm<, 2Nl
AEV L DO DEE FRIZH S EDODHIREVMETH - 7=, WfEOREELemiiAkik, 20 A LIETIZ+0.5 "+7.5%0
THoT=DIIH L, 20 LAK%IZ-8.97-1.8%c LoD L LIz EWVWAALNZ. ChE. FU—2F 2V ROT7A X7
THFAROEMA RSN TVSED, HEEORIED, HRERIZ>7ZE0N, 20 LRI ANAIFICE Dbz bz
RLUTWS. —7, WEEOBILZERMALE, FHRICEED 5 3Ha+70 “+80% DHifH TH > 7245, 1960FRB X TR
6000-7000 BRZ, +30 “+60%.DLIRHIEV MDA BTz, T hid, ZE A L DOMBIIRKHROE DTH B, Ak
e s MEZ R UM TCE, KR OMAEYEFRIC K > TEEE NG ENTVAT LB REBLTWS. L
FORERNS, TRTIT DT A RAAT OEEOEEZRE X UBELZEREMAIC K > T, ML oV ILORFEOZ(L
BX KR EROMEYBREZECTE B REENRE Nz

F—U— R T ARAY, LERNAK, e, SORMEY, iy 277, Kl
Keywords: ice core, stable isotope, nitrate, glacial microbe, central asia, tine shan mountains
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