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Numerical simulation of stratospheric sudden warming in January 2009 using NICAM

and the reconsideration of gravity wave
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Studies of the upper atmosphere in the arctic region from observations and numerical sin

ulations
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Satellite monitoring for the Arctic sea ice thickness
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Interannual changes in sea ice conditions on the Northern Sea Routes obtained by sat

lite microwave sensors
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This study sets seven sea areas and three temporal segmentations for the analysis of NSR and examined sea ice area by
area using data obtained from SMMR, SSM/I and AMSR-E. In analyze using SMMR and SSM/I, the results indicated the sea ice
was in the decreasing tendency from first phase to third phase. Recently sea ice area decreased in third phase compared witt
first phase and second phase as an example in southwestern Chukchi Sea and western East Siberian Sea. And, we research re
that sea ice conditions was severe in first phase like western Laptev Sea, northeastern Kara Sea and eastern East Siberian Se
third phase, western Laptev Sea and northeastern Kara Sea is still severe region for navigation. On the contrary, in eastern E:
Siberian Sea, sea ice area was a decreased greatly in third phase comparison with other phases and second phase. Furthern
we analyzed sea ice area using AMSR-E data because we analyzed sea ice by high resolution data. Most sea ice disappe
during summer in the sea near doorway of Arctic Ocean such as southwestern Chukchi Sea and southwestern Kara Sea. Sea
area in western Laptev Sea was severe region as well as analysis using SMMR and SSM/I. Also decrease of sea ice in weste
Laptev Sea was hardly seen during 2007 that sea ice decreases remarkably. In analysis of standard deviation, western Laptev
indicated high values. Therefore around Severnaya Zemlya is key area for navigation such as prediction of sea ice condition
sailing plan of ship.
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Detection of Melt Pond in the Acrtic
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Once ice area decrease by the ice-albedo feedback effect, it depends and absorbs short wave radiation because the open w
increase, and reflectance falls and promotes melting. This becomes important to understand arctic climate change. In recent yee
a number of melt pond is molded in arctic sea ice surface with arctic sea ice area decrease. There seems to be promotes melt
,and absorption of the sunlight on the sea ice increases by a feedback effect when rate of melt pond on the sea ice increase.

This study analyzed melt pond and ice concentration distribution by using icebreaker in situ data in the Arctic Ocean by
American observation project HOTRAX2005 from August September in 2005, by a Chinese observation team August 9 from
September 4 in 2008, by observation project JOIS2009 of Canada from September 17 to October 15 in 2009. Sea ice and me
pond distribution was obtained by the front camera image on boaded on icebreaker.

The result are shown in figure. In 2005, the highly ice-covered area(over 90%) successively seen from 78N to 84N of sectiol
and melt pond is formed to Arctic center neighborhood. In 2008, latitude is the higher, the increaser tendency ice concentratior
but the highly ice-covered area is not seen. In comparison with 2005, melt pond develops, and sea ice melting to developing. |
2009, melt pond is not almost seen because there was observation of after the freeze began.
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The GreenLand Ice Sheet monitoring Network (GLISN)
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New progress in the structure of Arctic Environmental Research
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Observation of spectral reflectance of boreal forest in Alaska for GCOM-C/SGLI
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Study of the ice changes in Southeast Alaska based on the geodetic observations on t
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A wildfire monitoring system as a platform of remote sensing study
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Wildfire emits carbon into atmosphere for 1.7 to 4.1GtC/yr in entire earth (IPCC AR4, Mack et al. 1996, Andreae et al. 2001).
Although this amount corresponds to 3-5% of GPP (Gross Primary Product), it corresponds around one quarter to one ha
amount of GHGs emission by anthropogenic fuel combustion. With consideration of existence of much human induced wildfire,
this amount should not be negligible. Thus, studies of accurate impact of wild fire are quite important for climate study as well
as disaster management of wild fire.

On the other hand, Arctic and Subarctic region is suitable for research and development of wildfire remote sensing, becaus
frequent observation comparing low- and mid- latitude area and because much fire occur in this area. Therefore JAXA is de
veloping a wildfire monitoring system in 1JIS (IARC-JAXA Information System) and 1J-Dir (IARC-JAXA Research Directory)
system.

In 1J-Dir system, not only holding meta-data of research activities related to IARC but also satellite imagery including RGB,
infrared and hotspots of wildfire as near real time products of MODIS. We can overlay our own research plots and wildfire
hotspots over MODIS RGB or Infrared imagery on same day.

This system is easy for researchers to handle satellite imagery and to compare their own ground observation datasets a
satellite imagery as a first step of remote sensing study using satellite imagery. Therefore it should be useful for making a pla
of ground observation, or should be useful to induce a new remote sensing study by researchers who is not specialist of rema
sensing.
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Remote sensing of burnt moss fractional areas during an Alaskan spruce forest fire
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Sedimentary organic matter variations in the Chukchi Borderland since the last inter-
glacial period
Sedimentary organic matter variations in the Chukchi Borderland since the last inter-
glacial period

Stephan Rellst, Masao Uchida
Stephan Rellsr, Masao Uchida

INIES, Tsukuba
INIES, Tsukuba

It is well established that anthropogenic climate change has a particularly strong impact on the Arctic through decreasing se
ice extent, northward vegetation shifts, permafrost thawing, changes in the hydrological cycle, coastal erosion, river discharg
and marine productivity. These changes in turn lead to changes in carbon cycling potentially affecting atmospheric carbon diox
ide and methane concentrations. In order to assess the future impact of anthropogenic influence on the carbon cycle in the Arct
it is essential to reconstruct the range of natural carbon cycle variation and associated environmental conditions during the la
glacial-interglacial cycle. For this reason sediment piston cores have been recovered in recent years from the so far poorly stu
ied continental margins of the Chukchi Borderland region, an area potentially strongly responding to climate change througt
changing ocean currents, summer sea ice extent, as well as variable marine and terrigenous organic matter supply. In this stu
we would like to present organic matter variations in the Chukchi Borderland since the last interglacial period and discuss impli-
cations for oceanic and climatic conditions in the Chukchi Sea area and adjacent land masses.

0O 0000 : organic carbon, coastal erosion, freshwater influx, glacial-interglacial cycle, sediment transport
Keywords: organic carbon, coastal erosion, freshwater influx, glacial-interglacial cycle, sediment transport
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Northern Hemisphere atmospheric blocking in 228-year ensemble simulation with the
MRI-AGCM3.2
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In this study, we conducted 228-year ensemble integration using a 60-km-mesh MRI-AGCM (TL319L64). Model integration
was conducted for the period 1872-2099 using observed and prescribed, interannually varying SSTs as lower boundary conc
tions. The prescribed SST was estimated by the CMIP3 multi-model ensemble mean to which the detrended interannual variatior
in HadISST have been added. The IPCC SRES A1B scenario was assumed for future emissions of greenhouse gases. We focu
on Euro-Atlantic (EA) and Pacific (PA) atmospheric blockings in winter (November-February) and summer (May-August).

The TL319L64 AGCM performs well in simulating the blocking frequency and duration throughout the year, compared with
the NCEP/NCAR reanalysis data for the period 1950-2005. It is known that there are significant relationships between PA block
ing and the EI Nino(EL)/La Nina(LA) conditions: wintertime western PA blocking is observed more frequently during the LA
condition than during the EL condition, whereas wintertime eastern PA and summertime PA blockings are observed more fre
quently during the EL condition than during the LA conditions. The relationships between the PA blocking and the EL/LA
conditions are well simulated for the period 1950-2005. No apparent relationships between EA blocking and the EL/LA condi-
tions are observed and simulated for the period 1950-2005.

In terms of the timeseries of simulated areal-mean blocking frequency for the period 1872-2099, the wintertime EA blocking
frequencies show the most remarkable decreasing trend, whereas the summertime EA blocking frequencies show a decres
trend mainly in the 21st Century. Given that EL condition is predicted to be preferable in the future climate and that there are
no possible relationships between the EA blocking and the EL/LA conditions, the reduction in the EA blocking frequency might
result from other possible reasons. On the other hand, the wintertime western and eastern PA blocking frequencies show decre:
ing and increasing trends for the period 1872-2099, respectively. The trends in the PA blocking frequency might be related tc
preferable EL condition in the future climate, unlike that in the EA blocking frequency.

gooob:0bob0ddbobo,0oodoo,00og,bood
Keywords: high-resolution climate model, atmospheric blocking, extreme events, long-term variation
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Modification of the Baroclinic Instability associated with AO Index: A Theoretical Proof

of the Positive Feedback
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The modification of the baroclinic instability associated with positive and negative Arctic Oscillation Index (AOI) is theoreti-
cally investigated using a linearized 3D spectral primitive equation model.

According to the observational analysis, the AOI tends to be positive due to the enhanced northward eddy momentum flux b
the transient baroclinic waves which intensify the polar jet in high latitudes and weaken the subtropical jet. Conversely, the AOI
tends to be negative when the eddy momentum flux becomes southward in high latitudes causing weaker polar jet and strong
subtropical jet.

In this study the baroclinic instability problem is solved for zonal mean basic states for AOI positive and negative cases by
adding and subtracting AO patterns of the zonal mean winds onto the normal basic state. The linear instability analysis show
that the most unstable Charney mode hanges its structure to intensify or weaken the polar jet by the eddy momentum flux
associated with the positive or negative AOI. More importantly, the meridionally dipole Charney modamddified into the
monopole Charney mode Msee Tanaka and Tokinaga 2002) to transport eddy momentum flux northward under the positive
AOI condition. It is found that this modification is essential to intensify the polar jet during the AOI positive phase. Hence, we
have theoretically confirmed that there are positive feedbacks between the baroclinic instability waves and the Arctic Oscillatior
characterized by the intensity of the polar jet.

goooD:0000,00000,3000000000
Keywords: Arctic Oscillation, Baroclinic Instability, 3 dimensional normal mode
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sheet model
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We present numerical experiments of Greenland ice sheet to global warming using Ice sheet model for Integrated Earth syste
Studies (IcIES). A high resolution (until around 5km horizontally) is chosen in order to better resolve locally high velocity
regions of ice-stream. The ice sheet model is forced by the results of global warming experiments simulated by climate models
Effect of ice-sheet dynamics on changes in the ice sheet volume will be compared with that of that of climate condition such a:
changes in melting and accumulation due to the global warming. Uncertainties in the model result due to the horizontal resolu
tion are also compared with those to several factors such as parameterization schemes in the model.

ooooo:oo,000
Keywords: ice sheet, global warming
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High Arctic glacier foreland

oo oogog =
Yukiko Tanabé*

lggooood
INational Institute of Polar Research

Photosynthetic characteristics of vascular plants were investigated to know initial colonization and establishment after deglacic
tion in High Arctic. The study area was located in the deglaciated area of Austre Broggerbreen, Ny-Alesund in Kongsfjorden,
Svalbard, Norway. Two sites that represented different stages of succession after glacier retreat in this area were selected: transi
stage and late stage. These sites were separated by a floodplain. Leaf photosynthetic characteristics were measured for the f
vascular plantsalix polaris, Saxifraga oppositifolia, Silene uralensis, and Cerastium ardtigtithe two sites corresponding
to different stages of succession in mid-July 2038lix polarisand Saxifraga oppositifoliaare common pioneers in the transient
stage of succession, on the other ha®ikne uralensisnd Cerastium arcticunare rare in the transient stage but common in the
late stage. All of the measurements were performed at the peak bloom period of the each plant because the photosynthetic r:
varies depending on the leaf age (Muraoka et al. 2002). Light - rETR (relative electron transport rate) curves were determine
using a PAM fluorometer (PAM-2100), Walz) with control and analysis software under seven stepwise actinic light intensities
and saturating pulse. The photosynthetic rate was expressed as the rETR, and rETRmax (maximum rETR) was calculated by t
fitting equations as described by Eilers & Peeters (1988).

The maximum yield of PSII (photosystem Il; PSII yields under no actinic light) indicated that the four vascular plants were
in the healthy non-stressed condition in both the transient and late stages of succession. However, ETRmax obtained by the me
surements of light-photosynthesis curve were different between the common pioneerddirtpdlaris, Saxifraga oppositifolja
and otherwise $ilene uralensis, Cerastium arcticudepending on the stages of succession. The common pioneer plants were
measured at the almost same rETRmax in the both transient and late stages, but the value of the other two plants were lower
the transient stage than in the late stage.
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High Arctic
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In accordance with GCM predictions, average Arctic temperatures have increased rapidly, at almost twice the global averag
rate in the past 100 years. It has been predicted that the climate change will influence not only plant but plant pathogen. Howeve
little is known about ecophysiological characteristics of plant pathogen and effect of pathogen on plant in the Arctic terrestrial
ecosystem. In this study, we aimed to clarify the effect of plant disease on net production of vascular plant in the Arctic ecosys:
tem.

Study site was situated in polar semi desert in Ny-Alesund, Spitsbergen Island, Norway. In summer of 2009 and 2010, dis
tribution, incidence, growth rate of a pathogen (tar spot disease) and ecophysiological characteristics of a vascular plant (Sali
polaris) were investigated. In order to know effect of the disease on net production of S. polaris, we estimated the net productio
of the infected and uninfected leaves using a model.

Distribution of tar spot was widespread but the incidence was very low. Tar spot symptom emerged after the leaves attaine
full size. The symptom extended its area for a month and finally covered 16-58% (average 25%) of a leaf. There was no sig
nificant difference between the photosynthetic activity of infected leaf and uninfected leaf. Tar spot covered area in itself hac
no photosynthetic activity. In contrast, photosynthetic activity of green part of infected leaf was similar level with the activity
of uninfected leaf. It was calculated that net production per leaf decreased about 5-13% (average 7%) by infection of tar spc
disease.

In leaf level, it was estimated that small but significant effect of the disease on the net production of S. polaris. However, in
community level, the effect would be negligible because of low incidence of the disease.

goooo:00,00000,00000,000,000
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North Eastern Eurasia is covered by permafrost which is the largest and the deepest in the world, and taiga forest (deciduo
conifer larch) exists on it. It is expected that northern edge of taiga (taiga-tundra boundary) is greatly affected by global warm-
ing, and change in vegetation may cause greenhouse gas emission. Northward expansion of taiga forest ecosystem or expans
of tundra ecosystem may affect greenhouse emission opposite direction. Therefore, it is very important to know the vegetatiol
change and its controlling factors.

Field observation on photosynthesis of larch and C and N isotope ratios of plants were carried out in taiga-tundra boundar
ecosystem at Chokurdakh in 2008, 2009 and 2010 to investigate the response of the photosynthesis on various environmen
factors. Observed rate of photosynthesis changed with PAR, and decreased when the chamber temperature was more than
centigrade. N content and N and C isotope ratios of larch needles varied among years and also among the sites. Needle de
C-13 was higher in 2009 than in 2008 and 2010, and needles N content was negatively consistent with delta C-13. No significar
difference in larch needle delta N-15 was found between 2009 and 2010. Larch trees are generally found on tree mound whic
consists of sphagnum, however several trees were found growing at wet area where landscape was similar to wetland. Lart
needle delta C-13 at wet area was lower than the trees at the other sites, so were the needle delta N-15 and N content. Nee
delta C-13 value would usually increase with N content among the larch trees growing sites, however, needle delta C-13 valu
decreased with N content changed from 2008 to 2010 within the same growing site. Needle delta N-15 value would usually
increase with N content among the larch trees growing sites. Within the same growing site, delta N-15 usually did not change
with N content observed from 2008 to 2010. To compare morphological difference of the larch trees growing at tree mound are:
and wet area, the needle length showed that the average needle length was significantly shorter at tree wet area than in mot
area.
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