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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
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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.
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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
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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
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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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Spacial distribution of vegetation at taiga-tundra boundary ecosystem in eastern Siberia
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Satellite observation of cryospheric change using Arctic Data archive System (ADS)
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Age of the Pacific Winter Water in the Canada Basin estlmated from SF6
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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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Mineralization Rate of Soil Organic Carbon at the Lowland of Indigirka River in North-

eastern Siberia
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Keywords: methane, carbon dioxide, incubation experiment, Eastern Siberia, taiga-tundra boundary, stable isotope ratio
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Accurate snowfall measurement at Yakutsk, Russia
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A N2 b OEFTRER 2R o

F—T—F:¥YI—V7 BER TAAROA—%—
Keywords: Yakutsk, Snowfall, Disdrometer
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Continuous measurements of the atmospheric O2/N2 ratio at Ny-Alesund, Svalbard
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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

ATE W A B2 e HIaR S — e At
IWAHANA, Go'* ; UCHIDA, Masad ; KONDO, Miyuki? ; YOSHIKAWA, Keniji' ; LARRY, Hinzmart

VY SANKET 27N ARG, 2 EN L BRSSP
LUniversity of Alaska Fairbank€National Institute for Environmental Studies

POVHHE, S K OAEE R A TR O PRIBIRIC T 2 2 EHE R Th 5. DI 2K E NS
JENRIROHTHOKENC K 28 FERDBEEDO TEHRNTHS. FEHEE—NMcEbN, FEEEY L ZE8EIC/E->TEH
D, HERERE OFARINE O T OHIBREIKZIVRHY, 7V ONEREED S, JEIHIEKIC 51 2 K& D BB A #)IC
B9 2EMMNMEE NS EMHIFENG. WRO/VTE, TIAH « TFINAT 2 AIWICHIE L, 19574EI1 Bl
LIeNA T 2 A DFRICK > THISN, WEBENBER LWz, BIERK 20m&BE L TReaWmid iz AunD, &
HHO—EH 5 B B RO NERSE RS D NIz, Pewe (1983 12 K> T/ LY EfENME N, JER Y — b DERHED
5, ZOHITOKMEZIBHI DR &85 10500 TH oz b Uiz, AFEETIE, 6.5mDR—Y > 7a7 oo e

HRHE, SRIHOBIESD SHENE N5 LT OFEER & BRSOV TIRE S 5.

F—T—=F:T7IAN, TFINAT A, 700
Keywords: Alaska, Denali Highway, Palsa
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JERIE DFEHHIC T E NS X A KD Sr-NdFIf AL Z2 AW 7 G TRHEE
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
NAGATSUKA Naoko'* ; OGAWA YOShImI1 GOTO- AZUMA Kumlko1 SUGIURA Konosuké ; ENOMOTO, Hiroyukil
: YAMADA, Hironobu! ; NAKANO, Takanor?

UENT MR, 2 S LR, 3 KR I ERER B A S
INIPR, 2Toyama University?RIHN

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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AEMRPERIC 350) 2 RERAHIRMT 7 — 2 Tl BRI D KREIE T VAT T — 22w
~ DAERIC [ C-

Intercomparison of Arctic atmospheric reanalysis data: Deriving observation-based forc
ing data for terrestrial models

RRVET 1 P M2 2 iR L R EME 2 RS BRI T 2
MORI, Junkd* ; SAITO, Kazuyuk? ; MIYAZAKI, Shin! ; SUEYOSHI, Tetsu®; IIJIMA, Yoshihiro? ; HAJIMA, Tomohirc®

U EN USSR, 2 e R
INational Institute of Polar Researctdapan Agency for Marine-Earth Science and Technology

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
TebiFE T — 42 G, T8Ok, MEREOEmBEIERGLE) ORISR LT, T IVLNOBERIGERT 2350074k
{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
Keywords: Arctic region, Terrestrial model, Reanalysis dataset

1/1



Japan Geoscience Union Meeting 2014 0/0)

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

Union

ACG36-P14 23 R AR —2 IRFfd:4 A 30 H 18:15-19:30

HEES AT LS KB 7 7 At 7 9 2 7))V OB & A A il e
Automatic measurement of gas emission/uptake of Alaskan permafrost soils

KA IE—ER T N B Y32 i el >
YONEMURA, Seiichird ; UCHIDA, Masad ; KONDO, Miyuki**

! REERBTRART ST, * BREIIZEAT
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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
FEOIRETERENA SN, CO, H2ITDWTEFEDADLNTZ, NO, N20ICDWTRERZTEDOZ WY V)L E
Z S OREDR SN B M H > Tz,

F—T— Rt 7T AN, LR, ERMEEY), BNIER
Keywords: permafrost soil, Alaska, CO2, NO, laboratory experiment
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5%%??}75Zh@jtﬁ ey > RO HBREERRICKIETEDY I 2 L—

voa R

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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JERS AR T ZA T - > BB D X X V(LR T > v )b
Methane Oxidation Potential of Arctic Wetland Soil of a Taiga-Tundra Ecotone in North-

eastern Siberia

AT T A2 - 2 s IR 52 Maximov Trofim C#
MURASE, Jund* ; SUGIMOTO, Atsukd ;: SHINGUBARA, Rydj’ : MAXIMOV, Trofim C.4

VR g, 2 AURBEIBRER ST, 3 JURRBEEREIRI AR, * 1o 7 RIEAY A 7 X —Sm B -2 oe i
!Grad. Sch. Bioagr. Sci., Nagoya Uni¥Fac. Earth Environ. Sci., Hokkaido Uni¥Grad. Sch. Environ. Sci., Hokkaido Univ.,
4Inst. Biol. Problems of Cryolithozone

JEMU DTEHIAHI RS A 2V OEERY — A TH D . KURELENC & & 75 5 IRIE(L & kA T O Rl b T
ZEREIEET B L EZE5ND, A X VBRIEIEHN 5 KEAAND A Z U E T 28 752 Tav A TH D, ﬁﬁ
TR R T DR A H—Y 2 RIBITHICIT it OB R X 2 VB biE % Z OZER04h & BREE A

DOFEICEHUTHRE LTz, 20124, 20130 EMICI X a7, AT DRR. BLUMEIT A~ Y., arEtox
DY R 5 ERE 1 (0-10ecm)ZHREL L 7z $RELL 7o T2 HEIC L2 —ERED X 2> (0.5-0.8% viv) L& &IC
HATEINA TV TEE L, BFNIC A Z VIBEEZRHAE Uz, U2 ROTETIIAZ VBRSO S NEh -
7175\ TeR TEETIIIER A A 2 VBt (BEIRE 15°CO & ¥ 190-270 nmol ! g~ ! #21) MK I Nz, BHRID A X

&m@ﬁ%MEbtag5 RATEE G KESREOME | (2 x:#@r-46mnx7fﬁ 0-2cm) TR SNz, X

. BN EE 2 BENSKERIE O T T EIERE A Z VBENED 5N, A Z VEBIEMEDEREOZ(LICER S KIS

Lt%@&%méhtoowC®ﬁlfmﬁmfm&x7/%mﬁﬁ®fm@%aéhtﬁ 0 CTE AR VOB
BIEE N, X2 VBIEDE C 2 RIGREIE-4~-11 CEHET Nz, R BG5S EHEI NSRS T T Y
7 =R OTME A 2 VBEERICEE R 5 2 kb o Tz,

F—T—F: AR VEAL, Y ¥ R F, ek
Keywords: Methane oxidation, tundra, peat
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SIONJ DB . .
Online visualization tool "VISION” on Arctic Data archive System (ADS)

TR W2 R A 2
SUGIMURA, Takeshi* ; YABUKI, Hironori?2

U ENT ROt ESERR, 2 AN ATBOEN WEVRSERH TR
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GRENEJUMSURZE DI BN T, FATIUISIFZEIC BT 2 77— 2 DO— iR IR - B - 2BZ B LT [k
W7 —27—hA47 A7 L) (BAF, ADS: Arctic Data archive SystenHiERZ DTN S, TOY A T LTiE, JbH
BIFZEIC B D 2 L E PR D Z N T NOWHRB TE LD ZNTNODHOT—2 (B Z XM T — 208 > )L
T—R, ST —&, EFIICKXZFHET—R) ZRHENE T % & T, JEEOMZREIC X % 7 — X DM EF]
72 7 BPRETIC BT K5 L LT 5.

Z: 27— 2OMHEARIIE, T—2OEHEROERE VS BEICINA T, Wz s 21, T—XONEMMERE
ANDINTIFHRE L D50V E WS KERBEND . TDTs, MEEICE->T, ANHEbERELE, BnHFOT—X&
ONRIZEHET 2 T LT 5RG TRV, Thbbiic, T—2NOERE HE5DSMEENRANUBETE LV AT
LRt TENZ, HEEMTRZZNEO T — RIS ZHMNER, DEFETOT—2XHEMHAMEEE NS &M
FCcE3.

Z T T, ADSBHFEICPEWER L 1L, FRCILIETZRICED % H 5 B 5EENB BT e A > T4 > T — XAl
b7 7V r—3 3 »"VISION” OBIFZEIT - 7-.

A TIE, "I 7 r—3 3 2VISION” O HARPHERER AN T 5.

F—T—F: AT UAgUL, iR T — %, SSMI, AMSR
Keywords: online visualization, satellite data, SSMI, AMSR
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Shrinking glaciers in Suntar Khayata, east Siberia
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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.
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Effect of snow depth on pan-Arctic permafrost thermal regimes
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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.
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Fixed-point observation of diatom biocoenosis and water mass condition in the northerr
Chukchi Sea during September 2013
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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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Reconstruction of paleoenvironmental changes in the Chukchi Borderland over the las

15.5kyr
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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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