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Sam Krucker .

Visiting Professor from the University of Applied Sciences Northwestern Switzerland
and University of California at Berkeley

The Radio/X-ray Connection in Solar Flares

First of all, please let me thank every-
body at ISEE for their hospitality. My wife
and | had a fabulous experience and we
very much enjoyed visiting Nagoya and
also staying in the Noyori International
House. While we have visited Japan and
in particular Nagoya University many
times in the past, the opportunity to stay
a full three months has brought us a
much more in-depth experience. We are
very grateful for this opportunity.

My long-standing collaborator, and
friend, Prof. Satoshi Masuda, initiated my
research stay. Since the time of our PhD
more than two decades ago, the two of
us have been working on solar flares
studies to figure out how the release of
magnetic energy in the solar corona so
efficiently accelerates particles. The most
direct diagnostics of electron accelera-
tion are provided through radio and hard
X-ray observations where we observe
synchrotron emissions in the GHz range
and non-thermal bremsstrahlung emis-
sions above typically 10 keV. Observations
at these two different wavelength ranges
are highly complementary as synchrotron
emission heavily depends on the magnet-
ic field along which the electrons spiral,
while the bremsstrahlung intensity is pro-
portional to the ambient density where
the electrons suffer collisions. The two

leading solar dedicated observatories of
the past decades are the Nobeyama
Radioheliograph (NoRH) and the Reuven
Ramaty High Energy Solar Spectroscopic
Imager (RHESSI) providing an extremely
rich and unique data set.

During my stay, we compiled a cata-
logue of the 35 largest jointly observed
events ranging from GOES class M7 to Xs.
While we often tend to look at single
events in much detail or make large
statistical studies without looking at all
events individually, the manageable
number of events in our study allowed us
to investigate each event separately and
then do a statistical analysis. It was an
eye-opening exercise to have a close look
at all these individual events, and this pro-
cess has greatly increased my experience.
It was fascinating to see that the onset of
each individual peak, the microwave and
hard X-ray flux rise proportionally with
rather a small scatter from flare to flare.
This indicates that electrons accelerated
in the corona initially efficiently precipi-
tate to the chromosphere. It is only
during the decay of each burst, when we
see the effect of electrons being trapped
in the corona, which makes the micro-
wave emission lasting significantly longer.

In addition to my proposed research
topic, during my stay at Nagoya Universi-

ty I have made several new contacts and
started new scientific projects. In particu-
lar, | would like to thank Dr. Kazutaka
Yamaoka for approaching me with unique
Suzaku/WAM solar flare data at energies
>300 keV that we successfully analyzed in
combination with RHESSI; Dr. Shin-no-
suke Ishikawa, who initiated a collabora-
tion on non-flaring RHESSI and Hinode/X-
RT observations to search for signatures
of nanoflares; and Prof. Yoshitaka Itow
for some fascinating discussions on giant
flares and the potential detection of asso-
ciated neutrinos.

With the RHESSI spacecraft being
decommissioned later this year, our com-
piled Nobeyama/RHESSI catalogue is the
definitive sampling of the most precious
jointly observed events. While | will [eave
Nagoya by the end of July, our collabora-
tion will continue and | will be back in
Nagoya at some time in the near future.

The author Sam Krucker with his wife Alicia
Chavier, and Prof. Satoshi Masuda at Makotoya,
with the Miso-Nikomi Udon master at work to
their left.

Nasreen Akter . Visiting Professor from Bangladesh University of Engineering and Technology

Unique Behavior of Tropical Cyclones over

the Bay of Bengal

Itis really a great occasion for me to
be at Nagoya University once again and
carry out research works for the period of
three months (July to September 2018).
In 2007, | came here for the first time for
my doctoral program under the supervi-
sion of Prof. Kazuhisa Tsuboki at HyARC
(at present ISEE) in Nagoya University,
and on completion | left this place in Sep-
tember 2010 with lot of reminiscences.
Basically, while | left this place in 2010 a
pleasant, hospitable and culturally rich
environment was left behind. Still | can
remember that my stay for that three
years in Japan was certainly enjoyable,

eventful and memorial. At the same time,
I had to pass a tough time to accomplish
the works within the stipulated period.
For the time being it was sometimes ago-
nizing, but those situations have resulted
in myself to be a genuine researcher in
the course of time. Even after the depar-
ture from this lab, | had to trouble Prof.
Tsuboki from Bangladesh for many aca-
demic issues and got a valuable guidance
as and when required. Today, | am a pro-
fessor in Bangladesh University of Engi-
neering & Technology (BUET) only due to
such hard time that | passed over here for
learning so many things from my Sensei.

Therefore, | am very grateful to my Sensei
and would like to express my heartiest
thanks to him for his academic contribu-
tion in my life. Side by side I would like to
remember all faculty members and
researchers of the lab. We had a lot of
cultural exchanges amongst us. As such,
while | have arrived here 8 years later, all
people in my lab have gladly accepted me
as their lab mate and extended their help-
ing hands to cooperate me at every
moment. This will remain as a cherished
memory again.

This time | have worked again with
collaboration to my Sensei, Prof. Kazuhisa
Tsuboki who is undoubtedly a very
renowned scientist. His vast knowledge
about tropical cyclone has fascinated me
to carry out research on “Study on Meso-
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scale Convection
and Related Vortex
for Tropical Cyclones in the
Bay of Bengal”. Though, frequency of
cyclones over the Bay of Bengal (BoB) is
not prominent but their severities to the
coastal countries like India, Bangladesh
and Myanmar are highly significant. Most
of the cyclones over the BoB has a nature
to recurving i.e. to deviate from their
original track and also become intense
within a short period. The details study
for the cause of diversity of cyclones and
the change of their intensity was a chal-
lenging task due to lack of observed data.
ISEE has supported in all respect of the
research and provided the facilities to use
super computer to perform high-resolu-
tion simulation for severe and recurved
cyclones using cloud-resolving model
CResSS.
| have carried out simulation of sev-
eral cyclones named Madi (2013), Phailin

The author (in red dress) with her supervisor Prof. Tsuboki (right of the author) and all lab members.

(2013), Hudhud (2014) and Roanu (2016)
and in all cases very good result have
been found in terms of the cyclone tracks
and positions. The simulation of cyclones
Roanu and Madi is found to be a very
challenging job because of their peculiari-
ties. Cyclone Roanu has a long track
almost 2000 km along parallel to the
coast maintaining a constant distance
about 150 km, whereas, cyclone Madi
turns ~140 degree angle from its original
track. The accurate simulation for these
peculiar tracks of cyclone Roanu and
Madi were possible by CReSS model with
the help of Prof. Tsuboki. Now | am ana-
lyzing the reason for the deviation of
track change and its effect to the intensi-

ty, structure of mesoscale convective
system and mesovoticies of the cyclones
using simulated output.

Bangladesh as a whole and | as indi-
vidual have received numerous benefits
from ISEE, Nagoya University to carry out
quality research works in relation to tropi-
cal cyclones, which is time demanding
and praiseworthy. So, once again | would
like to express my heartiest affection to
my Sensei and my lab members for their
honest and sincere cooperation, enor-
mous kindness toward me and to my
family. Hope to see them again in the
days to come.

Daqlng Yang : Visiting Professor from Environment and Climate Change Canada
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Snowfall is not easy to measure in the northern region

In early September 2018, | came to
ISEE as a Designated Professor to con-
duct joint research on northern climate
and hydrology with my host, Prof.
Tetsuya Hiyama and his group. Now it is
late November, | am writing this piece for
the ISEE newsletter, since my 3 months
visit is almost over. | cannot stop wonder-
ing where and how my time went? Time
really flies when we are having fun. It is
indeed a great time for me to work and
live at Nagoya University in the fall
season. | really enjoyed the warm weath-
er, my work, and the friendship with my
Japanese colleagues.

The joint project is about high
latitude precipitation and its impact to
large scale hydrology, including modeling
of streamflow. Arctic precipitation has
been a challenge for decades and is still a
major obstacle to our current efforts to
quantify the water and energy cycle of
the northern regions. The major factors
for the uncertainties in the estimation of
precipitation in the high latitude regions
include: (1) sparseness of the precipita-
tion observation networks; (2) uneven
distribution of measurement sites, i.e.
biased toward coastal and the low-eleva-
tion areas; (3) spatial and temporal
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discontinuities of precipitation measure-
ments induced by changes in observation
methods and by different observation
techniques used across national borders;
and (4) biases of gauge measurements,
such as wind-induced under-catch, wet-
ting and evaporation losses, and underes-
timate of trace amount of precipitation.
Prof. Hiyama and | decide to take on this
challenge, i.e. working together through
close collaboration with Dr. Park from the
Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) to improve
and update an Arctic snowfall/precipita-
tion dataset, and to assess the impacts of
better data in large-scale hydrological
model analyses. Over the past few
months, we have updated the bias-cor-
rected Arctic precipitation database to
2017. We have generated a subset for the
Lena river in Siberia, i.e. daily meteorolog-
ical and precipitation data for about 150
stations in the watershed. We have com-
pared our data with other products and
found some differences. We also worked
on the data to produce inputs for the
hydrological model, the CHANGE model.
We will soon set up the model and run it
with different precipitation inputs. We
have made good progress on this project

and there is more to do. Prof. Hiyama, Dr.
Park, and | have decided to continue the
joint work into the future. We will rerun
the hydrology model for some large artic
basins, and we expect better results in
flow simulations with improved precipita-
tion input.

During my visit at ISEE, | attended
some workshops and meetings. In late
September, | went to the Third Pole Envi-
ronment Program annual workshop at
the Gothenburg University in Sweden and
presented my work on the applications of
remote sending products for northern
hydrology research. In late September, |
also participated the iLEAPS-Japan
Science Meeting at ISEE and learnt the
new development of the program in
Japan. In early November, | took part in

My presentation in the 4oth ISEE/CICR colloquium.
(2 November, 2018)



the ISEE Workshop on Urban "Wa-
ter-Food-Energy" nexus, and presented
my work at the 40th ISEE/CICR colloqui-
um on arctic hydroclimatic regimes and
changes in a warning climate. In mid-No-
vember, | participated in the ISOP and
Japan Permafrost Association annual
meeting at the National Institute of Polar
Research (NIPR), and gave a review talk

on water and chemical flux from large
rivers in permafrost regions of Canada. |
also attended the weekly seminar of the
Laboratory of Hydroclimatology at ISEE. |
enjoyed the meetings and discussions
with colleagues both at ISEE and from
other groups in Japan. In mid-November,
| traveled to Takayama via JR train and |
was very happy to tour the old town with

NENB SRS

fascinating history.

Finally, | want to say thanks all at
ISEE to host me and | will miss this group
at the Nagoya University. | do hope to
visit this wonderful city and university in
the future. | am also ready and looking
forward to meeting and hosting some
Japanese visitors in Victoria Canada.
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Evaluation of a compact ground-based observation system using solar absorption spectros-

copy and analysis of atmospheric CO2 and CH4 concentration dynamics

Atmospheric CO: and CH4 are the most
important anthropogenic greenhouse
gases (GHGs) and have been proved
having a great influence on the changing
of global temperature. To increase the
density of observations, low-cost and
easy-operating remote-sensing instru-
ments are used as a promising comple-
ment to the current techniques. Column
measurement by solar spectrometry is
suitable for detecting effect of anthropo-
genic activities in urban area without
strong influence from local sources

around the observation site, because it
can be used for smaller scales than that of
the satellite sensors.

In this research, | used an OSA (Optical
Spectrum Analyzer) to obtain the XCO:
(column-averaged volume mixing ratio)
and XCHs with lower cost in Tokyo, Japan
and Sichuan, China, and analyzed the
causes of concentration changes.

The results show that the small
ground-based observation system we
have developed not only can provide the
time-varying data and provides verification
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data for satellites, but also greatly reduces
the cost of GHG observations. The OSA
instrument was portable and it can be
easily operated at any place to measure
the XCO: and XCH4 values and using this
as areference, small-scale ground-based
observing systems other GHGs will be
developed to provide more convenient
global GHG observations.
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Statistical Study of Equatorial Plasma Bubbles in Southeast Asia Using lonosondes, GPS,

and Equatorial Atmosphere Radar

Equatorial plasma bubble (EPB) refers
to plasma depletion in the equatorial
and low-latitude F-regions ionosphere.
We study statistically the occurrence
and morphology of the EPB using
ground-based radio observations in
Southeast Asia. We employ GPS receiv-
ers, ionosondes, and the 47 MHz Equato-
rial Atmosphere Radar (EAR) to probe
the ionosphere. Scintillations occur when
radio waves are diffracted by the irregu-
larities (plasma density fluctuations)
embedded in EPBs. Our findings can be

summarized as follows. (1) GPS scintilla-
tion occurrence in March is higher in the
western azimuth than in the eastern
azimuth, whereas no such zonal scintilla-
tion difference is discernible in Septem-
ber. The westward preference of the
scintillation occurrence could be due to
the westward tilting of the EPBs. Our
observational results suggest that the
westward tilt of EPB in altitude/latitude is
more significant in March than in Septem-
ber. (2) The maximum latitudinal exten-
sion of the EPB is well correlated with the

Prayitno Abadi
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altitude of the bottomside F-region after
sunset and the magnitude of the evening
eastward electric field but not with the
duration of the electric field. (3) Stronger
evening eastward electric field and the
presence of zonal structure of plasma
density perturbation in the bottomside
F-region could be important factors for
the multiple EPB occurrences.
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Heavy Precipitation Biases in the TRMM PR and TMI Products and Their Origins Assessed
with CloudSat and Reanalysis Data

This study aims to characterize the
background physical processes in the
development of those heavy precipita-
tion clouds that contribute to the Tropi-
cal Rainfall Measuring Mission (TRMM)
active and passive sensor differences.
The combined global observation data
from the TRMM, CloudSat, and European
Centre for Medium-Range Weather Fore-
casts (ECMWF) Reanalysis (ERA) Interim
datasets from 2006-2014 were utilized to
address this issue. A Heavy rainfall data-
base are constructed from TRMM the
Precipitation Radar (PR) and TRMM

Microwave Imager (TMI) rain-rate clima-
tology. Composite analyses of CloudSat
and ERA-Interim were applied to the
database to identify the detailed cloud
structures and the background environ-
mental conditions. Over tropical land,
TMI tends to preferentially detect deep
isolated precipitation clouds for relatively
drier and unstable environments, while
PR identifies more organized systems.
Over the tropical ocean, TMI identifies
heavy rainfall events with notable con-
vective organization and clear regional
gradients between the western and east-

Andung Bayu
Sekaranom
RIS
HIKIRERI P ER
ern Pacific Ocean. The PR-TMI differences
for the moist and stable environments
are reversed over tropical land. The
above results give a physical insight for
the possible improvement in satellite rain
estimation, particularly related to the
extreme rain associated with moderately
organized clouds over land that are often
missed by satellite passive microwave
sensors.
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Study on Typhoon Intensification Processes Using Rapid Scans from Geostationary

Satellites
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Contribution of Organic Aerosols to Cloud Condensation Nuclei Concentrations

at a Forest Site in the Kii Peninsula, Japan

Biogenic secondary organic aerosol
(BSOA) accounts for more than half of
the annual flux of organic aerosol (OA) to
the atmosphere and its presence can
increase the annual mean concentration
of cloud condensation nuclei (CCN) by up
to 45% globally. However, the hygroscop-
icity of BSOA and its contribution to CCN
is not well characterized. This thesis
investigates the hygroscopicity of OA and
BSOA and their contributions to CCN at a
forest site in Wakayama, Japan, based on
two intensive field campaigns. During

both observations, OA and sulfate
accounted for on average more than 85%
of the submicrometer aerosol mass. OA
dominated the aerosol mass in the after-
noon hours as a result of the photochem-
ical formation of BSOA, while sulfate pre-
sented negligible diurnal variation. The
hygroscopicity of fresh BSOA was calcu-
lated to be in the range 0.086-0.122. The
relative contributions of freshly formed
BSOA and regionally transported OA to
OA could explain 40% of the diurnal varia-
tions and size-dependence of the hygro-

& ZE
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scopicity of OA, which strongly affected
the predicted contribution of OA to CCN
concentrations. The contributions of OA
and fresh BSOA to CCN concentrations
could reach 53% and 28%, respectively, in
the time period of intensive BSOA forma-
tion.
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A Study of the Spring Phytoplankton Blooms in Cyclonic and Anticyclonic

Mesoscale Eddies

Mesoscale eddies in the spatial scales
of tens to hundreds of kilometres and
temporal scales of weeks to months are
among the most energetic of oceanic
motions with strong impacts on ocean
dynamics as well as biogeochemical
processes. This study investigated the
influence of mesoscale cyclonic eddies
(CEs) and anticyclonic eddies (AEs) on the
initiation of spring phytoplankton blooms
using satellite data and a turbulence
physical-biological coupled model. Based
on a case study in the Japan Sea, we

found that in AEs with deeper mixed-lay-
ers, blooms are later and triggered by
suppression of turbulent mixing, which
allows for increased phytoplankton light
exposure at the end of winter convective
mixing. In contrast, in CEs with shallower
mixed-layers, blooms are earlier and
triggered by the increase in solar radiation
that improves the light exposure prior to
the end of winter convection. Moreover,
the ecosystem model also revealed that in
AEs decreased grazing during winter
contributed a weak winter phytoplankton

JEICREY BH5T
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winter

accumulation, whereas the
accumulation was stronger in the CEs.
These findings are pertinent to under-
standing the physical-biological interac-
tions and their consequent role in ecosys-
tem dynamics, primary and secondary
production as well as biological carbon

pump in the ocean under climate change.
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