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Sinking fluxes of siliceous phytoplankton in the Northwind Abyssal Plain, Oct. 2010-Sep.

2012
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Time-series sinking fluxes of siliceous phytoplankton (diatom, silicoflagellate, chrysophyte cyst, endoskeletal dinoflagellate
Actiniscus, and edridian) were studied at Station NAPt in seasonal sea-ice area of the Northwind Abyssal Plain (75N 162W
1975m water depth) from 4 Oct. 2010 through 18 Sep. 2012. Total of 51 sediment trap samples obtained at 180m water dept
were applied in this study. Sinking flux of total mass (mainly composed of lithogenic materials) was relatively high in Nov.-
Dec. 2010, July-Aug. 2011, and Nov.-Dec. 2011. However, total mass and siliceous phytoplankton fluxes in summer 2012
were relatively low compared to those in 2011. High diatom flux was observed in early winter (Nov.-Dec.) and Aug.-Sep.
2011. The diatom sinking flora except for Aug.-Sep. 2011 was mainly compos@Htasftocerospp., their resting spores, and
Thalassionema nitzschioideghis flora is similar to the diatom assemblage in the Canada Basin. The diatom sinking flora in
Aug.-Sep. 2011 was mainly composedAaissula arcticand Fragilariopsis oceanicdn this period, abundant gelatinous house
of Appendicularia was also contained in the samples. The high abundan€essafia Fragilariopsis and Appendicularia were
not observed in summer 2012. Silicoflagellate flux showed maxima in early winter and summer both 2011 and 2012. Based o
the comparison of diatom sinking flora around the study area, the absence of diatom flux peak in summer 2012 is probably du
to significant influence of Beaufort Gyre waters rather than shelf waters. Chrysophyte cysts and heterotrophic siliceous dinoflag
ellate genudActiniscuswere observed throughout the sampled duration. The sinking flux of ebifithaa tripartita which is
mainly observed in the outer continental shelf of Chukchi Sea, increased in Nov. 2010. The high biogenic flux in early winter did
not reflect the high primary production at Station NAPt due to limited light condition in polar night. The large portion of high
total mass flux in every early winter is probably explained by lateral particle transportation into the Northwind Abyssal Plain
from the Chukchi Sea shelf.

gooobo:0b0,00000bbO000,00b0bO00000, 000000 bobL,00Ubbbboooo,boo
Keywords: diatom, phytoplankton, sinking particle flux, sediment trap, the Northwind Abyssal Plain, the Arctic Ocean

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

ACG38-02 0 0:101A 00:50 210 09:15-09:30

0000000000000000000000000000000
Maintenance Mechanism of the Western Pacific Teleconnection Pattern and Its Impact o

Sea lce

ooo™ooohoooot,oooot!
Sho Tanak&', Hisashi Nakamurg Kazuaki Nishit, Takafumi Miyasaka

lOoo0oooOoooooooooo
I'RCAST, University of Tokyo

00000000000000000000000000O00000000000O00000 (WPD O DDOOWallacs
and Gutzler,1981) 0 0 0 0000000 000000000 OOOOOOOOOOOOOOOOOOOO0O0O0OOO
obooooooobOobooooooooboobobooooooooobooboobooooooobooboboooon
O000O0O0000000oooooooooO (Linkinand Nigam, 2008) 000000000 OooooowPOOO
boooboboooboobooooboobooooboobooooboobooobOobooooboobooooboaoon

O0000000000O0000000001948000 2010000 (DIJFOOOOO 32000000000 WPO
gooooobobobooooooboboooobooooboboooooooobowPODODOOOOOODO
oooooboog 2o000oooooooooooooowPO0ODOO0OOODOOOODODODOODODODOOOOO
oboooooobOoboboooooooboboboooooooooboboboooooooboobobobooon
boocoooboobobooooooooboboooooooobobobooobooboOobOobOoboooooon
ubobooooboobobooooobooboobobooooobooooboboboooooOoooboOobOooboooooon
ooobooooooooooooogoooooobooooooboobobooooooooooooooooboboogo
obooooooooooooooooowpPObODODODODODODODODODODODODODODODO
oooooooboooboooboobooobooobooobooooobooooooooooboooooooobooooon
boocoooooboboboooooooboboboooooooboobOobobooooooobooboboboooon
ocoooooooooooooooooooooooOooboOooooobObOOoobOooDoowPOOOOOODOOOO
ooobooobooooooboooooowpPOOOobOoOobOOObDOODOO0ODOODODOODOODOODOODOOD
gooooooboobobooooooooboboooobooooobobooooboobDobobobboboboooOoo
coooooooooooowpOOOOOODOOOOOOOOOOOOODOOOODOOODOOOOODOOOO
ocooooooooowpOUOODOOODOOOODODOOOOWPOOOOOOODOOOODOOODOOOOODOOO
oooboooobooon

gooob:oboodoooooobo,oooboboobbo,obbbbo,obbboboo,o0bbbbooa
Keywords: Teleconnection Pattern, Western Pacific Pattern, Sea of Okhotsk, Bering Sea, Baroclinic Energy Conversion

1/1



Japan Geoscience Union Meeting 2013 0/0)

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

ACG38-03 0 0O:101A 00:50 210 09:30-09:45

O
O
O
J

20120 80 0000000000000 OO0OO0O00OO0 _ _
An Intense Arctic Cyclone in August 2012: A Transition Mechanism to Arctic Cyclone
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An intense arctic cyclone in August 2012 is investigated in this study. Especially, we analyzed i) three dimensional structures
and ii) mechanisms of the development focused on a transition process to arctic cyclone from extratropical cyclone.
The center pressure of the arctic cyclone decreases to 965 hPa, which is an all-time minimum in August arctic cyclones
In the early phase, the arctic cyclone is a shallow baroclinic cyclone originated with an arctic front of 60 degree north. Then
the baroclinic cyclone undergoes the transition process of the arctic cyclone due to the merger with a relatively weak (99(
hPa) preceding arctic cyclone. The shallow baroclinic cyclone becomes a deeper and wider barotropic cyclone with a couple ¢
stratospheric warm core and tropospheric cold core. Analyses show that the transition to arctic cyclone plays some important rol
in the development of the arctic cyclone.
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The finding that surface warming over the Arctic exceeds that over the rest of the world under global warming is a robust
feature among general circulation models (GCMs). While various mechanisms have been proposed, quantifying their relativ
contributions is an important task in order to understand model behavior and operating mechanisms. Here we apply a recent
proposed feedback analysis technique to a GCM under different external forcings including elevated and loweretc€®
trations, and increased solar irradiance. First, the contribution of feedbacks to Arctic temperature change is investigated. Surfac
air temperature response in the Arctic is amplified by albedo, water vapor, and large-scale condensation feedbacks from th.
without a feedback although a part of it is suppressed by evaporative cooling feedback. Second, the contribution of feedbacks
Arctic amplification (AA) relative to global average is investigated. Under the positive radiative forcings, the albedo feedback
contributes to AA predominantly through warming the Arctic more than the low latitudes while the evaporative cooling feedback
contributes to AA predominantly by cooling the low latitudes more than the Arctic. Their relative effects vary with the applied
forcing, however, and the latter dominates over the former in the increased solar irradiance and loweesgéetitnents. The
large-scale condensation plus evaporative cooling feedback and the dynamical feedback contribute positively and negatively
AA, respectively. These results are consistent with an increase and a decrease of latent heat and dry-static energy transpc
respectively, into the Arctic under the positive radiative forcings. An important contribution is thus made via changes in hydro-
logical cycle and not via the ‘dry’ heat transport process. A larger response near the surface than aloft in the Arctic is maintainec
by the albedo, water vapor, and dynamical feedbacks, in which the albedo and water vapor feedbacks contribute through warmir
the surface more than aloft, and the dynamical feedback contributes by cooling aloft more than the surface. In our experiment:
ocean and sea ice dynamics play a secondary role. It is shown that a different magnitugeér@&se introduces a latitudinal
and seasonal difference into the feedbacks.
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Possible effects of snow grain size and snow impurity concentration on the albedo mes
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Snow and ice in the Arctic are presently undergoing drastic changes. The snow surface albedo strongly depends on snow gre
size and mass concentration of light absorbing impurities. To clarify the contributions of light absorbing snow impurities to recent
abrupt melting of snowl/ice in Greenland, intensive observations of meteorological and snow parameters have carried out at tt
site SIGMA-A (7803'N, 67°38'W, 1,490 m a.s.l.) on northwestern Greenland ice sheet during the intensive observation period
(IOP) from June 26 to July 16, 2012. We installed automatic weather station to measure the meteorological elements, radiatio
budget, snow temperatures, and relative snow height. We have also performed snow pit work and snow samplings for light ak
sorbing snow impurities. During the IOP no precipitation was observed in the first two weeks and a large amount of rainfall
with remarkable lowering of snow surface was observed in the middle of July, when a melting event of surface snow/ice over
97% of Greenland ice sheet occurred. Snow grain shapes observed from snow pit work for snow layer of about 80 cm (annuz
accumulation) changed from melt forms for upper layer and depth hoar beneath that to melt forms for all layers during the IOP
Light absorbing snow impurities found from snow samples were black carbon (BC) and mineral dust, whose concentrations a
surface were both increased from 0.9 ppbw to 4.9 ppbw and from 102 ppbw to 1327 ppbw during the IOP, respectively. We
calculated the possible albedo reduction by the measured snow impurity concentrations using a physically based snow albe
model. The maximum albedo reduction due even to EC of 4.9 ppbw is less than 0.01 for typical grain size of melt forms, while
it could be enhanced by the effect of dust of 1327 ppbw. BC equivalent total impurity concentration is estimated to be about 1-
ppbw (albedo reduction -0.015). This result was consitent with the albedos measured during the IOP. The particle size of minere
dust found in surface snow during the latter half period of IOP was larger than 5 micrometers. This indicates a possible transpol
of mineral dust onto ice sheet surface. Mineral dust is important as nutrient salt for glacial microbial activities, which reduce the
albedo in ablation area and could accelerate the melting of ice sheet.
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It is reported that extreme surface (or near surface) melt occurred on the Greenland Ice Sheet (GrlS) across 98.6 % of if
entire extent on around 12 July 2012. At the site SIGMA-A°@BN, 67°38'W, 1,490 m a.s.l.), which locates on northwest part
of GrIS, we also observed near-surface melt, and accompanying rapid surface lowering especially during the latter half of ou
intensive field observation carried out from 26 June to 16 July. In this study we focus extreme near-surface melt occurred durin
10 to 13 July at SIGMA-A. During the period average air temperature rose noticeably compared to the first half of the expedi-
tion period (30 June to 9 July) by about @, and we encountered heavy rain on snow event. Furthermore, near-surface mass
concentrations of snow impurities (black carbon and dust) slightly increased to about 4.9 ppbw and 1327 ppbw, respectively.

In order to understand the detailed mechanism of the extreme near-surface melt, we employed a physically based 1-D sno\
pack model named Snow Metamorphism and Albedo Process (SMAP) forced by in-situ meteorological and snow data, an
performed numerical sensitivity tests to assess relative contributions of temperature rise (Test-I), rain fall (Test-11), and snow
impurities (Test-111), which can heat near-surface snowpack. SMAP with the default setting (CTL) was already tested using these
data and we obtained reasonable results (root mean square errors for shortwave albedo and snow surface temperature were 0.
and 0.373C, respectively) during 30 June to 14 July. In the Test-I input air temperature was reduced’lyahé downward
longwave radiant flux was also modulated accordingly. For the Test-1l we input no precipitation. Finally, in the Test-IIl we per-
formed "pure snow” run where no snow impurities were input to drive SMAP.

Comparing each result by these sensitivity tests (Test-I, Test-1l, Test-1ll) against that by CTL, and found average reductions ir
shortwave albedo (0.000, -0.003, and -0.013) and average increases in snow surface temperattfe, @A@& C, and 0.002
°C) due to temperature rise, precipitation, and snow impurities, respectively during 10 to 13 July at SIGMA-A. These results
indicate that albedo reduction is mainly caused by snow impurities, however, its extent is not sufficiently large to modulate sur-
face energy balance dramatically. Instead, temperature rise increases net longwave radiant flux and sensible heat flux at the sn
surface and heat the surface significantly, suggesting that temperature rise played an important role in the extreme surface m
at SIGMA-A during 10 to 13 July.
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It is very important to determine the temporal variation of meltwater volume and the spatial extent of ice sheets in late Qua-
ternary for studying past and future climate changes and for constraining mantle rheology. Most of the melting histories of ice
sheets from Last Glacial Maximum have been inferred on the basis of geophysical and geological constraints (e.g., Peltier, 200
using the glacial isostatic adjustment (GIA) modelling. However, such reconstructions have ice thickness that is unconstrained i
regions from which the required geophysical data are unavailable and furthermore insufficient constraint that might support ther
to be glaciologically self-consistent. And also there are some difficulties in the geophysical reconstructions that are the ambiguit
between ice load magnitude and the timing of ice load removal.

On the other hand, three-dimensional ice-sheet modelling (e.g., Abe-Ouchi et al. 2007) produces physically self-consistent ic
sheet which further constrains the history and spatial variations of the load, but have difficulties due to their high sensitivity to the
various climate forcing as well as from uncertainties associated with basal processes. However, it is clear that the combination «
these two approaches would be expected to lead to a much more highly constrained reconstruction of ice sheet history.

In this study, we try to combine the two methodologies based on the three-dimensional thermo-mechanically coupled ice-she
model and the bedrock deformation derived from GIA model. As a first step, we evaluate the crustal deformation in Greenlanc
based on the ice models deduced by ICIES (Ice sheet model for Integrated Earth system Studies: Abe-Ouchi et al., 2007). Crus
deformation includes vertical uplift and subsidence, geoid height variations, and regional sea level variations along the coasts
Greenland. We compare the sensitivity of the adoption of ice sheet histories. In particular, we clarify the effect of Laurentide ice
sheet on crustal deformation in Greenland.
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Estimation of biomass change by multi-temporal airborne laser profiling along S-N 750
km transect in northwestern Canada
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Multi-temporal airborne laser profiling missions over S-N 750 km transect along the Dempster highway from Dawson (64.0
degrees N, 138.8 degrees W), Yukon Territory to Inuvik (68.3 degrees N, 133.5 degrees W), Northwest Territories in Canada wer
conducted in summer of 2003 and 2011 for estimating terrestrial biomass change and monitoring how northern plants respon
to possible global warming. By processing original surface profiles of the term-head and end missions, vegetation profiles wer
obtained as a difference between surface and ground profiles. Then standing stock, and aboveground biomass every 100 m alc
transect at the term-head and end were obtained by applying equation those vital indices measured at 80 sample plots on grou
against average laser vegetation height. Average vegetation height, standing stock and biomass entire 750 km transect were
creased from 0.51 m, 15%ha and 9.0 ton d.m./ha in 2003 to 0.81 m, 2¥na and 14.0 ton d.m./ha in 2011 as average annual
increment of 0.037 m, 1.1 #fha and 0.64 ton d.m./ha. Biomass increment was much larger in forest dominated section (0-70
km from Dawson; nearly 2 ton d.m./ha/year) than tundra dominated section (450-550 km from Dawson; 0.1 ton d.m./hal/year)
Air temperature and warmth index in recent 25 years have been rising 0.34 degrees and 1.2 degrees-month (more than 0 degr
Celsius in mean monthly temperature) in Dawson, 0.63 and 0.3 in Eagle plains (the middle point of transect), and 0.78 anc
1.9 in Inuvik respectively and which supports soil temperature should have also been rising in this area. Both the air and soi
temperature rising causes the releasing growth limitation of plants in this region. However, biomass carbon loss from forest fire
seems not significant at least along the laser transect from year 2003 to 2011 from the combination of analysis of multi-tempore
airborne laser profiling data set, fire history map from Yukon Territory, and observation from the air and ground.
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Changes in the Lena River discharge and net precipitation over the basin during 200E
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