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Emissions of nitrous oxide (N2O) from soil surfaces and their historical changes
in East Asia: a model-based assessment
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Biogenic secondary organic aerosol and cloud condensation nuclei over a forest
in Wakayama, Japan
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| Day 1, 13:10~13:35 |

Emissions of nitrous oxide (N2O) from soil surfaces and their historical
changes in East Asia: a model-based assessment

Akihiko Ito!?*, Kazuya Nishina !, Kentaro Ishijima >, Shoji Hashimoto ** Motoko Inatomi *

! National Institute for Environmental Studies
2 Japan Agency for Marine-Earth Science and Technology
3 Meteorological research Institute
4 Forestry and Forest Product Research Institute
5 University of Tokyo
* Corresponding author (e-mail: itoh@nies.go.jp)

This study assessed historical changes in emissions of nitrous oxide (N,O), a potent greenhouse gas and a
stratospheric ozone-depleting substance, from the soils of East Asia to the atmosphere. A process-based
terrestrial ecosystem model (VISIT) was used to simulate the nitrogen cycle and associated N,O emissions as a
function of climate, land use, atmospheric deposition, and agricultural inputs from 1901 to 2016. The mean
regional N,O emission rate in the 2000s was estimated to be 2.03 Tg N>O yr! (approximately one-third from
natural ecosystems and two-thirds from croplands), more than triple the rate in 1901. A sensitivity analysis
suggested that the increase of N,O emissions was primarily attributable to the increase of agricultural inputs
from fertilizer and manure. The simulated N,O emissions showed a clear seasonal cycle and interannual
variability primarily in response to meteorological conditions and nitrogen inputs. The spatial pattern of the
simulated N>O emissions revealed hot spots in agricultural areas of China, South Korea, and Japan (Fig. 1). The
average N,O emission factor (emission per unit nitrogen input) was 1.38%, a comparable value with previous
studies. These biogeochemical results will facilitate identifying ways to mitigate global warming and manage
agricultural practices in this region.

Fig. 1 Historical changes in N,O emissions in the baseline simulation with VISIT: (a) 1910, (b) 1940, (¢)
1960, (d) 1970, (e) 1980, (f) 1990, (g) 2000, and (h) 2010
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Day 1, 13:35~14:00

Improving estimation of global BVOCs emissions

Kengo Sudo'?*, Shuyue Zhao', Kazuyuki Miyazaki?, Akihiko Ito®

! Graduate School of Environmental Studies, Nagoya University
2 Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
3 National Institute for Environmental Studies (NIES)
* Corresponding author (e-mail: kengo@nagoya-u.jp)

This study improves model estimation of global BVOCs (Biogenic Volatile Organic Compounds)
emissions using the ground observations of BVOCs extending over the globe. BVOCs emitted by plants, can
affect largely atmospheric chemistry. Isoprene, the most dominant component of BVOCs, can be the precursor
of Secondary Organic Aerosol (SOA), which plays a key role in climate change. Therefore, accurate calculation
of BVOCs distribution and budget is very important for understanding and predicting climate change and
atmospheric environment.

Current estimate of global BVOCs emissions exhibits a large uncertainty. In this study, global BVOCs
emission estimate by a land-ecosystem model VISIT is evaluated using observations of concentration and
emission of isoprene. This study further tries to optimize the BVOCs emission estimate using sensitivity
simulations with a global chemistry climate model CHASER and formaldehyde observations by OMI.

First, this study, focused on uncertainty in the current estimates of BVOCs emissions, derives a correction
factor for the emission estimate of the land ecosystem model VISIT by detailed comparison of BVOCs between
the CHASER-VISIT model calculations and the ground-based BVOCs observations. For the current estimate of
BVOCs emissions by VISIT, this study suggests a correction factor (CF) for isoprene emission as follows:
Malaysia~0.1, Amazon and Africa~0.5, Europe ~3, North-America ~2. In this study, satellite observation of
formaldehyde (HCHO) which is one of the major products of BVOCs oxidation, is used to verify the above-
derived correction factor. Sensitivity experiments with the CHASER model are performed with differentiating
BVOCs emission input data and chemical yield (Y) of HCHO from the BVOCs oxidation. Comparison between
the OMI HCHO data and sensitivity experiments by the model shows that the correction factor (CF) with 50%
reduction of chemical yield of HCHO (Y) most successfully simulates the HCHO distribution. In this case, the
global isoprene emission amount is largely reduced from the standard VISIT estimation of 518.5 TgC yr! to 371
TgC yrt.

This study performs another sensitivity experiment where tropospheric OH radical concentrations are
significantly reduced by cutting down the global lightning NOx emission in the model by a factor of 6. In this
simulation, it is found that HCHO simulation is improved in the tropics like Amazon due to suppressed HCHO
production from oxidation of methane (CH4+OH->HCHO). This indicates that OH distributions can
significantly affect estimate/validation of BVOCs emission using the observed HCHO distributions. Especially,
in the Indian Ocean, Indonesia and western Pacific, all the sensitivity experiments obviously overestimate the
HCHO observed by OMI, maybe suggesting that OH concentrations are overestimated in these areas.
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| Day 1, 14:00~14:25

Biogenic secondary organic aerosol and cloud condensation nuclei over a
forest in Wakayama, Japan

Michihiro Mochida!*

! Institute for Space-Earth Environmental Research, Nagoya University
* Corresponding author (e-mail: mochida@jisee.nagoya-u.ac.jp)

Terrestrial vegetation emits volatile organic compounds (BVOC) to the atmosphere, resulting in the
photochemical formation of organic aerosol, namely biogenic secondary organic aerosol (BSOA). According to
the work by Hallquist et al. (2009), more than a half of the global source flux of organic aerosol is attributed to
the formation of BSOA. This estimate suggests a large contribution of BSOA to the concentrations of cloud
condensation nuclei (CCN), i.e., aerosol particles that act as nuclei when cloud droplets are formed, in the
atmosphere. However, the contribution of BSOA to the abundance of CCN is not understood well. The author’s
research group performed observational studies on the hygroscopic growth and CCN activation of aerosol
particles at a forest site in Wakayama, Japan since 2010. In this presentation, the findings from the studies are
reviewed to discuss key scientific questions and future directions of research about the subject.

Atmospheric observations were performed at Wakayama Forest Research Station, Kyoto University in
August 2010 (Han et al., 2013, 2014; Kawana et al, 2017), and in July and August 2014 (Deng et al., 2018).
Both during the observations in 2010 and 2014, the number-size distributions of aerosols and the mass
concentrations of aerosol chemical components were measured using a scanning mobility particle sizer and a
high resolution time-of-flight aerosol mass spectrometer. During the observation in 2010, A hygroscopicity
tandem differential mobility analyzer coupled to a CCN counter (CCNC) and a condensation particle counter
(CPC) was operated to obtain two-dimensional aerosol number distributions as a function of the dry diameter
and hygroscopic growth factor of the particles, and size-resolved CCN number fractions, respectively. During
the observation in 2014, a DMA/CCNC/CPC system (DMA: differential mobility analyzer) was deployed to
obtain size-resolved CCN number fractions of aerosol particles.

The study revealed that new particle formation (NPF) occurred at the observation site (Han et al., 2013).
Because NPF events lead to the increase of the number concentrations of aerosol particles, it has a potential to
increase the number concentrations of CCN as well. Further, the mass concentrations of organic aerosol were
found to increase prominently in the daytime, which is likely contributed by the photochemically formed BSOA
(Han et al., 2014). The contributions of less hygroscopic particles to the concentration of CCN and that of cloud
droplets were potentially large during NPF event days, suggesting a marked contribution from locally formed
BSOA (Kawana et al., 2017). Statistical analysis implies that NPF events enhance the contribution of BSOA to
CCN concentrations at high supersaturation conditions (Deng et al., 2018).

A possible research subject about the relationship between BSOA and CCN in the future is the evolution of
aerosol particles from new particle formation through the condensational growth of aerosols associated with
BSOA formation, and the resulting formation of CCN. These processes in forest environments in Japan could be
strongly influenced by the inflow of polluted or maritime air masses. How the inflow of different types of air
masses affect the formation and growth of aerosol particles and the resulting formation of CCN needs to be
studied further. Another important subject is the relationship between the formation of CCN via that of BSOA,
and the formation of clouds and subsequent in-cloud chemical processes and precipitation.
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Modification of the ecosystem model, VISIT, for predicting carbon fluxes at
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Accurate models including high-latitude processes are a necessary tool for predicting carbon dioxide (CO»)
and methane (CH4) fluxes in northern ecosystems, including wetland, forest, and tundra ecosystems. In this
study, we modified a process-based terrestrial ecosystem model, VISIT (Ito and Inatomi, 2012), and simulated
CO; and CHy4 fluxes of northern ecosystems using the modified model. We incorporated new processes for
northern ecosystems into VISIT: dynamics of water table depth and temperature gradient within soil active layer.
These processes are highly important for predicting CH4 flux according to observations. We simulated dynamics
of water table depth by a tank model. The tank model was coupled with a scheme of soil temperature gradient.
This model took into account seasonal variation of thaw depth. Parameters of the tank model were optimized
using observations at each site. We applied and calibrated the model to four selected northern ecosystems at a
tussock tundra (Chersky), arctic marsh (Barrow, Harazono et al., 2006), wet tundra (Sag River; Harazono et al.,
2006) and lowland forest (Fairbanks; Iwata et al., 2015). All sites were located on permafrost, and thus soil was
frozen in winter.

Based on the parameterization, simulation performance in terms of dynamics of water table depth and
temperature gradient within soil active layer was improved at each site. After incorporating new processes,
simulated seasonal variation and magnitude of the carbon fluxes were improved at each site. The model
reproduced the tendency of methane flux to increase with increasing thaw depth. We found that it is necessary to
estimate the ground water table considering the soil physical conditions in order to accurately model in the high
latitude areca. We will discuss general parameterization for water table depth of whole Pan-Arctic area.
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The emission of greenhouse gases into the atmosphere is causing significant changes in climate. Methane is
one of the important greenhouse gases, and the estimation of methane emission from wetlands is especially an
urgent issue. Due to the rapid climate change, a model applicable to various conditions must be developed.

In this research, a methane and carbon dioxide emission model has been developed based on a carbon-
nitrogen cycle model developed by Porporato et al., 2003 (Sakamoto-Kumagai-Porporato model: SKP-model).

To assess this model, a comparison between this new model and an existing model was made. As the
existing model, we used a model based on the research by Walter et al., 2000 (W-model). To compare these two
models, we changed the soil conditions by changing the temperature and water table.

The responses of the two models changed significantly (Figure 1). First, the reactions against the change of
temperature differed among the two models. A 6-degree Celsius rise of soil temperature resulted in an increase
of methane emission by 3.5 times in the W-model, and 2.3 times in the SKP-model. According to data in other
researches, the emission amount of the W-model seems excessively high, and this occurred because the total
amount of carbon in the soil was not considered.

The reactions against the change of the water table also differed. A 20cm decrease of water table resulted in
a change of methane emission by 0.35 times in the W-model, and 0.56 times in the SKP-model. As opposed to
the W-model, the SKP-model considers the heterogeneity of aerobic and anaerobic respiration, and this is one
possible reason for the difference.

This research showed the weaknesses of the previous model and revealed an apprehension that the previous
model cannot be applied under the recent change of climate. The SKP-model improved these weaknesses and is
capable of making higher accuracy estimations of greenhouse gas emissions under climate change.

Reaction against temperature increase Reaction against temperature increase
Reaction against watertable decrease Reaction against watertable decrease
Days elapsed (day) Days elapsed (day)

Figure 1 Comparison of the reaction against temperature and watertable change
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Effect of forest thinning on low-water discharge
from a coniferous plantation watershed in Japan: model analysis
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It is said that it is necessary to promote appropriate forest maintenance including forest thinning in order to
make forests to apply water resources desirably. However, it has not been fully explained how much effect
thinning have on discharge from forested watersheds. It goes without saying that consideration with observation
is important but using a computer model of runoff makes it possible to estimate the effect of thinning before
observations, which need many samples and take a long time. Therefore, in this study, the simulation is
produced to estimate how thinning change discharge. Land-atmosphere interaction process is incorporated into
the runoff model to perform the simulation.

In this study, the hydrological, meteorological and geographical data of Ohorazawa catchment area
(Kiyokawa Village, Kanagawa Prefecture, 31°28'N, 139°28°E, altitude 650 m, 49.5 ha) is used. The resolution
of the DEM is 1 m and the data used in this study is corrected from August 1, 2009, to November 31, 2017. By
the observation, the annual average precipitation is 2961.3 mm, and the annual average runoff is 2268.9 mm in
this catchment. As a model of runoff, TOPMODEL is used in this study. The effect of topography is considered
by “Topographic index” in TOPMODEL. Models of evapotranspiration are also put into this model.
Evapotranspiration from forests consists of interception and transpiration. Therefore, the linear model of
interception rate and stem density from the previous study is used for interception model, and Penman-Monteith
equation is used for transpiration model.

Firstly, parameters in the model are set to fit Ohorazawa catchment. Parameters for evapotranspiration are
estimated from the result of short-time period water-budget method, and other parameters are optimized by using
SCE-UA method. And then, the change of discharge by thinning is simulated. In this study, it is assumed that
evapotranspiration is an only hydrological process which is influenced on by forest thinning. In
evapotranspiration, change of transpiration due to thinning is also ignored considering previous studies. On the
other hand, the interception rate is changed by stem density with the interception model. Based on this
assumption, thinning is simulated by changing the input of stem density from 500 /ha to 3000 /ha. In the
simulation, rainfall time series is constructed using random numbers generated from probability distribution and
duration curves are compared with observed ones. Later, “end member” and median rain are picked up from time
series, and the effect of thinning on the minimum flow rate and average flow rate during the low-water period is
simulated by using these rainfalls as input. Differences made by the response of plants to soil moisture is also
estimated.

As a result, the interception model and the transpiration model with estimated parameter fit well with the
observed evapotranspiration rate. In addition to that, TOPMODEL with parameters optimized by SCE-UA
method also go on with observed discharge. In case of rainfall constructed with random numbers, the duration
curve is also fit well with observed curves at low discharge rate. The simulation of thinning indicates that
discharge rate during low-water is increased by reducing stem density, but the less discharge rate is the less the
rate of increase is. This tendency does not change by the response of plants to soil moisture
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Tropical rainforests belong to the most important biomes, as they are one of the largest terrestrial carbon
sinks'? and also a consequent source of latent energy**. Furthermore, they will be among the first ecosystems to
undergo climatic changes in the near future®. Understanding how they will response to those changes is essential.
El Niflo-Southern Oscillation (ENSO) is an opportunity to study ecosystem response under real climatic change
conditions.

Transpiration (Tr), net ecosystem exchange (NEE) and heat fluxes were measured with an eddy covariance
system in a natural rainforest in Sarawak, Borneo. Meteorological and soil moisture observations were also
conducted. This region does not have phase-locked dry periods and seasonal variations of both air temperature
and solar radiation are small. However, it is directly impacted by ENSO events. During the study period, from
November 2009 to December 2015, two events were selected : La Nifia 2010-2011 and EI Nino 2014-2016.
Normal conditions were assumed as a third "neutral" period. Comparisons of measured flux and meteorological
drivers between the three periods were carried out, and analysis of environmental controls, as canopy
conductance (g.) were made.

Rainfall distributions varied between the three periods, with the highest mean daily precipitation in La Nifia.
Latent heat (LE), Tr, NEE and g. had the largest mean daily value during this period too. Tr and NEE were
smaller in El Nifio than in neutral conditions, while there was no significative difference in the mean value of g.
between those two periods. LE was unexpectedly higher during El Nifio than in neutral period.

Whereas understanding how tropical rainforest will response to climatic changes in the future is essential, it
is also important to consider that those regions, and mainly Borneo island with oil palm plantations, are currently
undergoing through significative land-use changes. This will affect the regional response. Comparing heat,
carbon and water flux between an original rainforest and an oil palm plantation in Borneo, as well as
environmental controls, will be the subject of a future study.
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In the previous study, Arakida et al. [2017] developed a data assimilation (DA) system based on a particle
filter approach with a dynamical global vegetation model known as the SEIB-DGVM (Spatially Explicit
Individual-Based Dynamic Global Vegetation Model, Sato et al., 2007), and assimilated the satellite-based
MODIS LAI (Leaf Area Index) observations successfully. We extend the previous study to a large domain in
Siberia and estimate the state variables including carbon flux, water flux, heat flux, vegetation structure, and
parameters related to the phenology of the deciduous needle leaved tree and grass. The initial perturbation of the
parameters produced much larger LAI than the observed LAI. DA reduced LAI greatly by optimizing the
parameters and made the estimated LAI very close to the observation. This suggests that the DA system work
properly at the large domain. Corresponding to the reduction of LAI, the estimated vegetation functions (e.g.,
GPP and RE), and vegetation structures (e.g., above ground biomass and tree LAI) are also reduced greatly. As a
result, most of the estimated variables are highly correlated to the observed LAI. In the previous DA studies,
observed LAI is used only for optimization of phenology. In addition, this study suggested the possibility of the
DA system with an individual based model to estimate the vegetation structure at large spatial areas.

We made comparisons with the previous studies: carbon flux (FLUXCOM: Tramontana et al., 2016, Jung
et al., 2017) estimated by a machine learning method using in-situ flux measurements and various explanatory
data, tree LAI (Delbart et al., 2005, Kobayashi et al. 2010) estimated by a radiative transfer model and satellite
observations, and above ground biomass (Liu et al., 2015) estimated by satellite observations. The results
showed high correlations between this study and the previous studies except for above ground biomass. This is
probably because above ground biomass of Liu et al. [2015] is estimated from microwave-based observations,
different from optical-based observations in this study, Kobayashi et al. [2010], and FLUXCOM. Our estimation
showed larger tree LAI; this may be related to the bias of MODIS LAI (Kobayashi et al. [2010]). The estimated
GPP and RE are also larger than FLUXCOM. In Siberia, only few field-observed flux data are used for the
machine learning, and thus further validation is needed. GPP estimation using solar-induced chlorophyll
fluorescence at a large spatial area is expected to improve the DA system. In-situ above ground biomass and tree
LAI are also needed for the validation of the estimated vegetation structures.

(References)

Arakida, H., T. Miyoshi, T. Ise, S. I. Shima, and S. Kotsuki (2017), Non-Gaussian data assimilation of satellite-
based leaf area index observations with an individual-based dynamic global vegetation model, Nonlinear
Proc. Geoph., 24, 553-567, doi:10.5194/npg-24-553-2017.

Delbart, N., L. Kergoat, T. L. Toan, J. Lhermitte, and G. Picard (2005), Determination of phenological dates in
boreal regions using normalized difference water index, Remote Sens. Environ., 97, 26-38,
doi:10.1016/j.rse.2005.03.011.

Jung, M., M. Reichstein, C. R. Schwalm, C. Huntingford, S. Sitch, A. Ahlstrom, A. Arneth, G. Camps-Valls, P.
Ciais, P. Friedlingstein, F. Gans, K. Ichii, A. K. Jain, E. Kato, D. Papale, B. Poulter, B. Raduly, C.
Rodenbeck, G. Tramontana, N. Viovy, Y. P. Wang, U. Weber, S. Zaehle and N. Zeng (2017), Compensatory
water effects link yearly global land CO: sink changes to temperature, Nature, 541, 516-520,
doi:10.1038/nature20780.

Kobayashi, H., N. Delbart, R. Suzuki, and K. Kushida (2010), A satellite-based method for monitoring
seasonality in the overstory leaf area index of Siberian larch forest, J. Geophys. Res., 115, G01002, doi:
10.1029/2009JG000939.

Liu, Y. Y., A. L. J. M. van Dijk, R. A. M. de Jeu, J. G. Canadell, M. F. McCabe, J. P. Evans, and G. Wang (2015),
Recent reversal in loss of global terrestrial biomass. Nat. Clim. Change, 5, 470-474,
doi:10.1038/nclimate2581.

Sato, H., A. Itoh, and T. Kohyama (2007), SEIB-DGVM: A new Dynamic Global Vegetation Model using a
spatially explicit individual-based approach, Ecol. Model., 200, 279-307, doi:
10.1016/j.ecolmodel.2006.09.006.

Tramontana, G., M. Jung, C. R. Schwalm, K. Ichii, G. Camps-Valls, B. Raduly, M. Reichstein, M. A. Arain, A.
Cescatti, G. Kiely, L. Merbold, P. Serrano-Ortiz, S. Sickert, S. Wolf, and D. Papale (2016), Predicting carbon
dioxide and energy fluxes across global FLUXNET sites with regression algorithms, Biogeosciences, 13,
4291-4313, doi:10.5194/bg-13-4291-2016.

247



| Day 2, 09:25~09:50

Recent advancements in studies concerning terrestrial ecosystems

Takeshi Ise!?"

! Field Science Education and Research Center, Kyoto University
2 PRESTO, Japan Science and Technology Agency
* Corresponding author (e-mail: ise@kais.kyoto-u.ac.jp)

To carry out predictive studies concerning ecosystems, obtaining appropriate datasets is one of the key
factors. Recently, applications of neural network such as deep learning have successfully overcome difficulties
in data acquisition and added large datasets for predictive science. For example, deep learning is very powerful
in identifying and counting people, cars, etc.

However, for vegetation science, deep learning has not been widely used. In general, differing from
animals, plants have characteristics of modular growth. For example, numbers of leaves and stems which one
individual plant typically possesses are not predetermined but change flexibly according to environmental
conditions. This is clearly different from that the standard model of human face has predetermined numbers of
parts, such as two eyes, one mouth, and so on. This characteristics of plants can make object identification
difficult.

In this study, a simple but effective technique was used to overcome the difficulty of visual identification of
plants, and automated classification of plant types and quantitative analyses were become possible. For instance,
when our method was applied to classify bryophytes, one of the most difficult plant types for computer vision
due to their amorphous shapes, the performance of identification model was typically over 90% success. With
this technology, it may be possible to obtain the big data of plant type, size, density etc. from satellite and/or
drone imageries, in a quantitative manner. This will allow progress in predictive biogeoscience.

In addition, there are several advancements in statistical modeling. Here I will briefly discuss probabilistic
graphical modeling and sparse estimation. Probabilistic graphical modeling is a computer-intensive statistical
modeling for big data, with many independent and dependent variables. In the complex natural ecosystems, there
are several cascading cause-and-effect relationships. Probabilistic graphical modeling methods such as Bayesian
networks are the powerful tool to explicitly reproduce such relationships. Sparse modeling is another
breakthrough in statistical modeling. The framework of this technique can be applied to high-dimension, low-
sample-size (HDLSS) data with noise, and the interpretation and forecast of the model are insightful.
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1. Introduction

Atmospheric Science Laboratory, Tohoku University is planning the Regional Japan Reanalysis (RJRA)
through the assimilation of conventional observation data into 5-km mesh Japan Meteorological Agency’s
Nonhydrostatic model one-way nested into the Japanese 55-year reanalysis with Local Ensemble transform
Karman Filter. Although we aim at reanalysis covering more than 60 years, we will make a 20-year product
using present computer facilities by 2021, as a first step. The product is expected to have homogeneity over the
reanalysis period, by assimilating only conventional observation data e.g. ground level pressure and radiosondes
observations, not including the data observed with satellites nor other advanced observing systems. This project
will be conducted in collaboration with Meteorological Research Institute and other organizations.

2. Application of the RIRA product
What can we do by using the RJRA product?
* Input data for land-surface, ecosystem, hydrological, and other models
* Validating warming effects on mesoscale phenomena
* Estimating precipitation and snowfall amounts, and water resources
* Assessing the sensitivity of regional climate to land-use
* Investigating dynamical mechanisms of mesoscale extreme events
e Lateral boundary conditions for dynamical downscaling
* Improving data assimilation schemes and numerical models

3. Preliminary results

The regional reanalysis assimilating only conventional observations is confirmed to reproduce high-
resolution atmospheric fields better than dynamical downscaling methods. Dynamical downscaling methods,
which do not include any data assimilation, have been widely utilized to reproduce mesoscale phenomena.
However, a long-term integration by dynamical downscaling tends to distort synoptic situations in inner domain.
To avoid this, short-term integrations with frequent reinitializations of coarse-mesh analyses is an alternative
dynamical downscaling method, which is subject to the so-called spin-up problem. It takes time to organize
small-scale convective systems from overly smoothed initial conditions, resulting in underestimation of
precipitation. The regional reanalysis assimilating only conventional observations is effective to reduce the
synoptic errors and to avoid the insufficient spin-up that are the problems induced by dynamical downscaling
methods. Successive cycles of assimilating the observations over inner domain and driving the high-resolution
forecast model contribute to constraining synoptic-scale fields without introducing smoothed fields.
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It is known that High Arctic terrestrial ecosystems generally show slow turnover of nutrient due to cold and
wet climate. These ecosystems are under limitation of available nitrogen (N) despite of a large pool of N as soil
organic matter. Seabirds visiting High Arctic for breeding can make an exceptional hotspots of N cycle in and
surrounding their colonies through inputs of labile organic matter as their feces and carcasses rich in N and
phosphorous. So-called ornithocoprophilous tundra is formed there with rich vegetation for High Arctic with
vascular plants and mosses. With respect to atmosphere—land interactions, such the seabird-driven acceleration
of N turnover leads to stimulation of atmospheric emissions of ammonia (NH3), nitrous oxide (N,O), and
dinitrogen (N») (Fig. 1); however, much has been unknown for its degree and spatiotemporal changes.

My research group has investigated N cycle in tundra ecosystems near Ny-Alesund, Svalbard, the European
High Arctic for 5 years with special interests how glacier retreats and bird activities affect the N cycle in tundra
soils. I will talk about the nitrification and denitrification properties of soils on two taluses under seabird cliff
with different bird density and different land scape, and possible in-situ N>O emissions from one of the talus
with high accumulation of nitrate in soils.
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Fig. 1. Seabird-induced acceleration of nitrogen cycle in High Arctic terrestrial ecosystems (hypothetical).
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Abstract: Terrestrial ecosystems play a critical role in formation of a feedback loop of carbon dioxide
(CO») in atmosphere by interacting with atmospheric reservoir and climate, and thus directing a course of the
future projection of climate change. The research community has spent significant efforts to understand
behaviors of terrestrial ecosystems under a steady rise in atmospheric CO» concentration and temperature during
the recent decades and deepen knowledge about the regional and global patterns of terrestrial CO; sinks and
sources with top-down and bottom-up modelling approaches (terrestrial biosphere and inverse models,
respectively). However, the current estimates of terrestrial CO, budgets by those approaches remain inconsistent.
As illustrated in the recent IPCC Assessment Report (ARS), the inverse models tend to indicate stronger CO»
sinks in temperate and boreal regions than the biosphere models. Furthermore, the two modelling approaches
exhibited contrasting CO, sink—source patterns in the tropics; the biosphere models indicated weak CO; sinks
and the inverse models strong CO, sources. As illustrated by these inconsistencies, a consensus on the
geographic distribution of the terrestrial CO> budgets has yet to be established among the research community.

To understand the current states of CO> budget estimates and of reconciliation between the existing
approaches, here we comprehensively compare global and regional CO, budgets from the biosphere models
from a comprehensive process model intercomparison (TRENDY) and the inversion models including results
from the Asia-Pacific-Network (APN) intercomparison. We show an improved level of agreement between the
two estimates in relation to regional and global budgets, since the IPCC ARS. We also discuss the remaining
issues causing inconsistency between the two estimates.
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Measurements of 1 to 10 GeV Cosmic-Ray Electron Flux in the
CALET Experiment over 3 years
Shoko Miyake, Yotaro Migita, Yoichi Asaoka, Yosui Akaike,
Shoji Tori, Toshio Terasawa, Ryuho Kataoka,
Kenichi Sakai, for the CALET collaboration
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Meteorology across global to mesoscales
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NIV TIPS (1) Statistical study of auroral/resonant-scattering
427.8-nm emission observed at subauroral latitudes over 14 years
(JGR), (2) Simultaneous Arase-ground observations of a purple
and green auroral arc (JGR)

A O Na layer variation during geomagnetic active days
over Syowa, Antarctic (EPS)
B At B A Field-aligned electron density distribution of the

plasmasphere estimated from coordinated observation of Arase
and Van Allen Probes (JGR)

A1 AR *h Observations of plasma bubbles with low-cost airglow
imagers (EPS)

Dan Billett Ion-neutral coupling and Joule heating: FPI, ESR and
ASI observations over Svalbard, Norway (JGR)

NI R AE Collaborative observations between ERG and EISCAT
for Geospace research (Polar science)
A Fo gk "Drift-Bounce Resonance of ~10 keV Protons with

Second Harmonic Poloidal Waves Triggered by Outward Gradient
of Proton Phase Space Density: Van Allen Probe A Observation
(JGR)

Eee T R ) Temporal and spatial variations of storm enhanced
density as seen in the global GNSS-TEC variation (JGR)

HeRE (1) Evidence of Relativistic Electron Precipitation
Driven by Whistler-Mode Chorus Waves (GRL), (2) New
metadata database system developed by IUGONET (Data Science
Journal)

(RSN N Asymmetric deformation of the Earth's magnetosphere
under low-density solar wind (EPS or Ann Geo)
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The 31st Symposium on Chronological Studies at the Division for Chronological Research, ISEE, Nagoya University
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Workshop on detection of atmospheric composition change
with a ground-based infrared spectroscopy
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Research meeting for the study of the air—-sea interaction
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Approaches for Indo-Pacific Climate and Hydrospheric Environment
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Space weather and cosmic ray modulation
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February 25 (Mon)

10:30-10:35 Welcome remarks: Kanya Kusano (Director of ISEE,
Nagoya Univ.)

Session 1 Chair: Yasuhiro Nariyuki (Univ. Toyama)

10:35-11:10 Toward the physics-based prediction of solar flares and
coronal mass

ejections Kanya Kusano (ISEE, Nagoya Univ.)

11:10-11:45 Three-dimensional MHD modeling of solar corona and
inner heliosphere for

space weather forecast Daikou Shiota (NICT)

11:45-12:05 Development of coronal mass ejection arrival time
forecasting system using

interplanetary scintillation observations

Kazumasa Iwai (ISEE, Nagoya Univ.), Daikou Shiota, Munetoshi
Tokumaru,

Kenichi Fujiki, Mitsue Den, Yuki Kubo
<12:05-13:30 Lunch>
Session 2 Chair: Kazumasa Iwai (ISEE, Nagoya Univ.)

13:30-14:05 Stellar winds and coronae from solar-type stars with
different metallicities

Takeru Suzuki (Univ. Tokyo)

14:05-14:40 Three-dimensional, self-consistent MHD simulation of the
solar wind
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acceleration Munehito Shoda (Univ. Tokyo)

14:40-15:15 Modeling and observations of density fluctuations in the
solar wind

Mahboubeh Asgari-Targhi (CfA Harvard-Smithsonian)
<15:15-15:35 Break>
Session 3 Chair: Tohru Hada (Kyushu Univ.)

15:35-16:10 Understanding Coronal Heating and Solar Wind
Acceleration: Parker Solar

Probe Marco Velli (UCLA)

16:10-16:45 Studying large-scale and small-scale solar-wind
turbulence with Solar

Orbiter: particles and fields
Daniel Verscharen (Univ. College London)

16:45-17:05 The Solar-C_EUVST mission and its contribution to the
Sun-Inner

heliosphere connection studies

T. Shimizu (ISAS/JAXA) and Solar-C WG
February 26 (Tue)

Session 4 Chair: Hiroshi Hasegawa (ISAS/JAXA)

9:00-9:20 PIC simulation of a quasi-parallel collisionless shock:
Interaction between

upstream waves and field-aligned ion beams
F. Otsuka, S. Matsukiyo, and T. Hada

9:20-9:55 Electron Acceleration at Earth's Bow Shock: MMS
Observation

Mitsuo Oka (UC Berkeley)
<9:55-10:15 Break>
Session 5 Chair: Tomoko Nakagawa (Tohoku Institute of Tech.)

10:15-10:35 Decoding Past Solar Activities with Recent-Day
Observations and

Historical Documents
Akito D. Kawamura(Kyoto Univ.)

10:35-11:10 Plasma Dynamics in the Solar Corona Revealed by
Emission Line

Spectroscopy Hirohisa Hara (NAOJ)

11:10-11:45 Analysis of energy spectra observed by New Horizons: PIC
simulation

results versus observations in the environment of Pluto Zhongwei
Yang (CAS)
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11:45-12:05 Test particle simulation of cosmic ray invasion into the
heliosphere

Shuichi Matsukiyo(Kyushu Univ.),

Keisuke Shimokawa, Haruichi Washimi, Tohru Hada, Gary P. Zank
<12:05-13:30 Lunch Break>

Session 6 Chair: Yasuhiro Nariyuki (Univ. Toyama)

13:30-14:05 Properties of pickup ion density variations in the outer
heliosheath as a

probe for the heliopause fluctuation Ken Tsubouchi (UEC)
14:05-14:40 Recent Observations from the Voyager Spacecraft
John Richardson (MIT)

14:40-15:15 From IBEX to IMAP: imaging the distant heliosphere by
energetic neutral

atoms and interstellar neutral gas

Justyna Sokol (Space Research Centre, PAS)
<15:15-15:35 Break>

Session 7 Chair: Yutaka Matsubara (Nagoya University)

15:35-15:55 Anomalous transport of cosmic rays T. Hada (Kyushu
Univ.)

15:55-16:30 Long-term variation of cosmic ray intensity observed with
Nagoya muon

detector Kazuoki Munakata (Shinshu University)

16:30-16:50 Modeling of cosmic-ray anisotropy in an MHD-simulated
heliosphere

T. K. Sako(ICRR) for the Tibet ASgamma collaboration

16:50-17:10 Multi-TeV cosmic ray anisotropy observation planned in
the southern

hemisphere using a new air shower experiment in Bolivia; ALPACA
(Andes Large area

PArticle detector for Cosmic ray physics and Astronomy)

Kato Sei (ICRR)for the ALPACA(Andes Large area PArticle detector
for Cosmic ray

physics and Astronomy) collaboration
February 27 (Wed)
Session 8 Chair: Chihiro Kato (Shinshu University)

9:00-9:20 Study of the impact of geomagnetic storms on the Earth's
magnetic field by

the GRAPES-3 experiment
Sunil K.Gupta (Tata Institute of Fundamental Research)
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9:20-9:40 Latest Results from the CALorimetric Electron Telescope
(CALET) on the

International Space Station Y.Asaoka for the CALET collaboration
<9:40-10:00 Break>
Session 9 Chair: Shuichi Matsukiyo (Kyushu University)

10:00-10:35 Multiple-scale analysis of turbulent transport in strongly
compressible

magnetohydrodynamic plasmas Nobumitsu Yokoi (Univ. Tokyo)

10:35-11:10 On the spatial profile of turbulence in magnetically
confined plasmas

Makoto Sasaki (Kyushu Univ.)

11:10-11:45 Generation of Alfvenic turbulence and implication to
auroral particle

acceleration Tomo-Hiko Watanabe (Nagoya Univ.)

11:45-12:05 Stochastic modeling of pitch angle diffusion by parallel
propagating

magnetohydrodynamic waves

Yasuhiro Nariyuki (Univ. Toyama), Makoto Sasaki, Tohru Hada
<12:05-13:30 Lunch Break>

Session 10 Chair: Munetoshi Tokumaru (Nagoya Univ.)

14:05-14:40 An MHD analysis of time-varying outer heliospheric
structure using OMNI

solar-wind daily data Haruichi Washimi (Kyushu Univ.)
14:40-15:15 Heliospheric influence on the anisotropy of cosmic rays
Ming Zhang (Florida Institute of Technology)

<15:15-16:00 Break>

16:00 Ceremony for ISEE Award @ ES Hall of the ES building
18:00 Conference dinner @ Restaurant “Hana-no-ki”

February 28 (Thu.)

9:00-11:00 Poster session®*

* The meeting for result presentation of collaborative research on
heliosphere and

cosmic rays 1s held simultaneously. All presentations in this meeting
will made in

Japanese.
11:00 Closing
Posters

P1 “What regulates temperature anisotropy in the expanding solar
wind?”
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Jungjoon Seough, Peter H. Yoon, and Yasuhiro Nariyuki

P2 “Incorporation of kinetic and stochastic effects into nonlinear
Alfven wave models”

Yasuhiro Nariyuki

P3 “Generation of turbulence in Kelvin-Helmholtz vortices at Earth’s
magnetopause:

MMS observations”

H. Hasegawa, T. K. M. Nakamura, D. J. Gershman, N.
Kitamura, Y. Saito, A. F.-Vinas, B. L. Giles, C. T.
Russell, B. Lavraud, Y. V. Khotyaintsev, and R. E. Ergu

P4 “Potential Role of Mirror and Ion Bernstein Instabilities on
scattering of Pickup Ions

in the Outer Heliosheath”
Kyungguk Min and Kaijun Liu

P5 “Toward a Next Generation Solar Coronagraph: Diagnostic
Coronagraph on the

International Space Station”

Su-Chan Bong, Yeon-Han Kim, Seonghwan Choi,
Kyung-Suk Cho, Jihun Kim, Heesu Yang, Jongyeob
Park, Ji-Hye Baek, Jae-Ok Lee, Jungjoon Seough,
Young-Deuk Park, Natchmuthuk Gopalswamy, Jeffrey
S. Newmark, Nicholeen Viall-Kepko, Spiro Antiochos,
O. C. St Cyr, Charles N. Arge

P6 “Solar Observations with ALMA in Cycle 7”
Masumi Shimojo and International development team
for ALMA solar observations

P7 “Space Weather observations using newly installed CR detectors at
Syowa base in

the Antarctic”

C.Kato, S.Uchida, S.Kaimi, K.Munakata, A.Kadokura,
R.Kataoka, P.Evenson

P8 “Solar Neutron and Gamma-ray Detector for a 3U CubeSat®
Kazutaka Yamaoka, Hiroyasu Tajima, Kikuko Miyata,

Takaya Inamori, Yoshinori Sasai, Kazuhiro Nakazawa,
Satoshi Masuda, Koji Matsushita, Kazuya Itoh,

Hiromitsu Takahashi, Kyoko Watanabe
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H#75#E . Dr. Jeffrey D. Hawkins (Retired, United States Naval Research Laboratory)

“Satellite-Based Tropical Cyclone Characterization”

10/26 F=2— ~U 7L
9:30-12:30 /IMUsE (KGH) & REE 28 AP

1026 &AL I — (1 HH)
14:00-14:05 RO HVED
14:05-17:05 #FfiiE Dr. Jeffrey D. Hawkins [Satellite-Based Tropical Cyclone
Characterization| (EE : (LI H5E)
17:30-18:00 —fixaffi 1 (MK : RHHEE)
17:30-18:00 HEH K (K4 7o IMA & JTWC OB FIREIZAENSH D DD ? )

10/27 AEEIF— (2 AH)
9:30-12:30 # 5 Dr. Jeffrey D. Hawkins [ Satellite-Based Tropical Cyclone
Characterization| (§t%) (R : ‘= AHEH)
12:30-14:00 B &
14:00-16:15 —x HEARER (EK : IKHTR)
14:00-14:30 RHEHEFE THWRF T P S iz A8 Egfgis o KRGERNELZ X 2 2 H )
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15:00-15:15 A7
15:15-15:45 EAMEN] 1270 A L /N—DT 4V TVFERD B 15 B - Rk B bR
DBEHHARKUE O IEZAL)
15:45-16:15 4:H == A slower translation speed of a typhoon around Japan in the
future warmer climate
16:15-16:20 PAZ DO HVED
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Workshop on ocean surface waves and air-sea interactions
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irect measurements of unexplored space plasmas”
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February 25 (Mon)

10:30-10:35 Welcome remarks: Kanya Kusano (Director of ISEE,
Nagoya Univ.)

Session 1 Chair: Yasuhiro Nariyuki (Univ. Toyama)

10:35-11:10 Toward the physics-based prediction of solar flares and
coronal mass

ejections Kanya Kusano (ISEE, Nagoya Univ.)

11:10-11:45 Three-dimensional MHD modeling of solar corona and
inner heliosphere for

space weather forecast Daikou Shiota (NICT)

11:45-12:05 Development of coronal mass ejection arrival time
forecasting system using

interplanetary scintillation observations

Kazumasa Iwai (ISEE, Nagoya Univ.), Daikou Shiota, Munetoshi
Tokumaru,

Kenichi Fujiki, Mitsue Den, Yuki Kubo
<12:05-13:30 Lunch>
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Session 2 Chair: Kazumasa Iwai (ISEE, Nagoya Univ.)

13:30-14:05 Stellar winds and coronae from solar-type stars with
different metallicities

Takeru Suzuki (Univ. Tokyo)

14:05-14:40 Three-dimensional, self-consistent MHD simulation of the
solar wind

acceleration Munehito Shoda (Univ. Tokyo)

14:40-15:15 Modeling and observations of density fluctuations in the
solar wind

Mahboubeh Asgari-Targhi (CfA Harvard-Smithsonian)
<15:15-15:35 Break>
Session 3 Chair: Tohru Hada (Kyushu Univ.)

15:35-16:10 Understanding Coronal Heating and Solar Wind
Acceleration: Parker Solar

Probe Marco Velli (UCLA)

16:10-16:45 Studying large-scale and small-scale solar-wind
turbulence with Solar

Orbiter: particles and fields
Daniel Verscharen (Univ. College London)

16:45-17:05 The Solar-C_EUVST mission and its contribution to the
Sun-Inner

heliosphere connection studies

T. Shimizu (ISAS/JAXA) and Solar-C WG
February 26 (Tue)

Session 4 Chair: Hiroshi Hasegawa (ISAS/JAXA)

9:00-9:20 PIC simulation of a quasi-parallel collisionless shock:
Interaction between

upstream waves and field-aligned ion beams
F. Otsuka, S. Matsukiyo, and T. Hada

9:20-9:55 Electron Acceleration at Earth's Bow Shock: MMS
Observation

Mitsuo Oka (UC Berkeley)
<9:55-10:15 Break>
Session 5 Chair: Tomoko Nakagawa (Tohoku Institute of Tech.)

10:15-10:35 Decoding Past Solar Activities with Recent-Day
Observations and

Historical Documents
Akito D. Kawamura(Kyoto Univ.)
10:35-11:10 Plasma Dynamics in the Solar Corona Revealed by
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Emission Line
Spectroscopy Hirohisa Hara (NAOJ)

11:10-11:45 Analysis of energy spectra observed by New Horizons: PIC
simulation

results versus observations in the environment of Pluto Zhongwei
Yang (CAS)

11:45-12:05 Test particle simulation of cosmic ray invasion into the
heliosphere

Shuichi Matsukiyo(Kyushu Univ.),

Keisuke Shimokawa, Haruichi Washimi, Tohru Hada, Gary P. Zank
<12:05-13:30 Lunch Break>

Session 6 Chair: Yasuhiro Nariyuki (Univ. Toyama)

13:30-14:05 Properties of pickup ion density variations in the outer
heliosheath as a

probe for the heliopause fluctuation Ken Tsubouchi (UEC)
14:05-14:40 Recent Observations from the Voyager Spacecraft
John Richardson (MIT)

14:40-15:15 From IBEX to IMAP: imaging the distant heliosphere by
energetic neutral

atoms and interstellar neutral gas

Justyna Sokol (Space Research Centre, PAS)
<15:15-15:35 Break>

Session 7 Chair: Yutaka Matsubara (Nagoya University)

15:35-15:55 Anomalous transport of cosmic rays T. Hada (Kyushu
Univ.)

15:55-16:30 Long-term variation of cosmic ray intensity observed with
Nagoya muon

detector Kazuoki Munakata (Shinshu University)

16:30-16:50 Modeling of cosmic-ray anisotropy in an MHD-simulated
heliosphere

T. K. Sako(ICRR) for the Tibet ASgamma collaboration

16:50-17:10 Multi-TeV cosmic ray anisotropy observation planned in
the southern

hemisphere using a new air shower experiment in Bolivia; ALPACA
(Andes Large area

PArticle detector for Cosmic ray physics and Astronomy)

Kato Sei (ICRR)for the ALPACA(Andes Large area PArticle detector
for Cosmic ray

physics and Astronomy) collaboration
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February 27 (Wed)
Session 8 Chair: Chihiro Kato (Shinshu University)

9:00-9:20 Study of the impact of geomagnetic storms on the Earth's
magnetic field by

the GRAPES-3 experiment
Sunil K.Gupta (Tata Institute of Fundamental Research)

9:20-9:40 Latest Results from the CALorimetric Electron Telescope
(CALET) on the

International Space Station Y.Asaoka for the CALET collaboration
<9:40-10:00 Break>
Session 9 Chair: Shuichi Matsukiyo (Kyushu University)

10:00-10:35 Multiple-scale analysis of turbulent transport in strongly
compressible

magnetohydrodynamic plasmas Nobumitsu Yokoi (Univ. Tokyo)

10:35-11:10 On the spatial profile of turbulence in magnetically
confined plasmas

Makoto Sasaki (Kyushu Univ.)

11:10-11:45 Generation of Alfvenic turbulence and implication to
auroral particle

acceleration Tomo-Hiko Watanabe (Nagoya Univ.)

11:45-12:05 Stochastic modeling of pitch angle diffusion by parallel
propagating

magnetohydrodynamic waves

Yasuhiro Nariyuki (Univ. Toyama), Makoto Sasaki, Tohru Hada
<12:05-13:30 Lunch Break>

Session 10 Chair: Munetoshi Tokumaru (Nagoya Univ.)

14:05-14:40 An MHD analysis of time-varying outer heliospheric
structure using OMNI

solar-wind daily data Haruichi Washimi (Kyushu Univ.)
14:40-15:15 Heliospheric influence on the anisotropy of cosmic rays
Ming Zhang (Florida Institute of Technology)

<15:15-16:00 Break>

16:00 Ceremony for ISEE Award @ ES Hall of the ES building
18:00 Conference dinner @ Restaurant “Hana-no-ki”

February 28 (Thu.)

9:00-11:00 Poster session*®

* The meeting for result presentation of collaborative research on
heliosphere and
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cosmic rays is held simultaneously. All presentations in this meeting
will made in

Japanese.
11:00 Closing
Posters

P1 “What regulates temperature anisotropy in the expanding solar
wind?”

Jungjoon Seough, Peter H. Yoon, and Yasuhiro Nariyuki

P2 “Incorporation of kinetic and stochastic effects into nonlinear
Alfven wave models”

Yasuhiro Nariyuki

P3 “Generation of turbulence in Kelvin-Helmholtz vortices at Earth’s
magnetopause:

MMS observations”

H. Hasegawa, T. K. M. Nakamura, D. J. Gershman, N.
Kitamura, Y. Saito, A. F.-Vinas, B. L. Giles, C. T.
Russell, B. Lavraud, Y. V. Khotyaintsev, and R. E. Ergu

P4 “Potential Role of Mirror and Ion Bernstein Instabilities on
scattering of Pickup Ions

in the Outer Heliosheath”
Kyungguk Min and Kaijun Liu

P5 “Toward a Next Generation Solar Coronagraph: Diagnostic
Coronagraph on the

International Space Station”

Su-Chan Bong, Yeon-Han Kim, Seonghwan Choi,
Kyung-Suk Cho, Jihun Kim, Heesu Yang, Jongyeob
Park, Ji-Hye Baek, Jae-Ok Lee, Jungjoon Seough,
Young-Deuk Park, Natchmuthuk Gopalswamy, Jeffrey
S. Newmark, Nicholeen Viall-Kepko, Spiro Antiochos,
O. C. St Cyr, Charles N. Arge

P6 “Solar Observations with ALMA in Cycle 7”
Masumi Shimojo and International development team
for ALMA solar observations

P7 “Space Weather observations using newly installed CR detectors at
Syowa base in

the Antarctic”
C.Kato, S.Uchida, S.Kaimi, K.Munakata, A.Kadokura,
R.Kataoka, P.Evenson
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P8 “Solar Neutron and Gamma-ray Detector for a 3U CubeSat®
Kazutaka Yamaoka, Hiroyasu Tajima, Kikuko Miyata,

Takaya Inamori, Yoshinori Sasai, Kazuhiro Nakazawa,
Satoshi Masuda, Koji Matsushita, Kazuya Itoh,

Hiromitsu Takahashi, Kyoko Watanabe
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FBOETUTHEY—svay Y [HEI5EEREAY— v a v ORI
Organizing the 6th Asian (the 15th Korea-Japan) Workshop on Ocean Color
2016 (AWOC/KJIWOC 2016)

Tz AU b [ESIAFERRSE R NIRRT FEBE AR
M ERBR BB 7ERH 5 & o 2 —
MERSE R E R BRI GE 7 Vv —

1. Workshop Overview

The Asian marine environments, which are surrounded by populous countries and highly
sensitive to climate variabilities have been experiencing significant changes, and thereby the
marine ecosystems are likely to be highly wvulnerable to both climate changes and human
activities. Marine environment and ecosystem monitoring are therefore one of the urgent
needs for evidence-based policy making; climate change adaptation and mitigation. The Earth
observations by satellite remote sensing, especially ocean color remote sensing, provide
valuable method to cope with the problem of marine ecosystem changes over a large
spatiotemporal scale.

A forum named Korea-Japan Workshop on Ocean Color (KJWOC) to promote ocean color
remote sensing application in the Asian region had been carried out since 2003. In the recent
years we named KJWOC also as the Asian Workshop on Ocean Color (AWOC) due to
increasing participants from the Southeast Asian countries. Last workshop (the 6 AWOC / 15™
KIWOC) was hosted by the Japan Agency for Marine-Earth Science and Technology
(JAMSTEC), co-organized by JAMSTEC, Nagoya University (ISEE), and Yokohama National
University.

Group photo of the 6 AWOC / 15" KJWOC taken at Yokohama Institute for Earth
Sciences
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2. Participant/Presenter Number

The 6" AWOC / 15" KIWOC which was held in Yokohama Institute for Earth Sciences
(YES), JAMSTEC from 3 to 5 December 2018 was attended by more than 40 participants (see
group photo above) from the countries of Thailand, Vietnam, Indonesia, India, Bangladesh,
Korea, Japan, and China. The workshop delivered 41 presentations, 28 for oral and 13 for
poster presentations. Oral presentation was divided into 5 sessions i.e.; 1) Operational Ocean
Color; 2) Ocean Color Optical Property Validation and Retrieval-1; 3) Ocean Color Optical
Property Validation and Retrieval-2; 4) Land-Ocean-Atmosphere Interactions-1; 5)
Applications of Ocean Color; and 6) global ocean color monitoring studies; 4) ocean color
application over regional scale; and 6) Land-Ocean-Atmosphere Interactions-2. The
JAMSTEC Headquarter facility tour was also organized on 4 December 2018 (see pictures
below taken during the workshop).

Several photos taken during poster session, night gathering, and JAMSEC facility tour

3. Workshop Topics and Outputs

Within the six sessions above, the 6" AWOC / 15" KIWOC covered a wide scope of
ocean color studies/applications. Among the presentation topics are; red tide/HAB
observation/detection in the coastal waters; fisheries resources and environmental changes;
global and regional ocean color missions; ocean color algorithm development and cal/val;
atmospheric correction for ocean color observations; primary production changes in the
marginal seas/coastal waters; impacts of terrigenous materials on the marine ecosystem
through the atmosphere-ocean-land interactions, and teleconnection to global climate changes,
etc. Besides as an effective international scientific forum wherein the discussion,
information/data exchange/sharing can be conducted, bilateral, multilateral research
collaborations can also be promoted/strengthened in the future.
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Symposium on the Current and the Future of Solar-Terrestrial
Environmental Research
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The Pulsating Aurora Meeting
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Workshop on the space—-borne observation
of the Earth’s upper atmosphere
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Workshop on Observation and Modeling of the Plasmasphere
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YMAP Symposium 2018 (Application part)
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East Asia workshop on mm/THz wave band receiver technology

AT M2 KRB SR 5 R 7 B 8 5 R 0F 28 & o B8R 72 3

L. B 98 & o B 22

AMFEESIT, SV -T I~V EOBERRE~T o X4 e, B8 7+ b
FRtas, (RMEET HIIERS . FiRes . M Nm i 7e & o SR E A B b D iR e T 7
Ja Y —ORI - ST OIETS - BTG &= BT, R, RERAE. R
BENPEE FOREZ 2 THEW, IO R % B BEZICE L EmT 252t 5
ZEEHBELTWD, I E TICAMES Tl - @iz V-7 7~ LV
OO NERME S, B E L TREL TE 2, flxiE, 2hbofmtss
RV AT AOEMERREIT4A R KRFISEENHERE T 5 HER KBRS O BRIz W T
HREBRBBERFE ZHSTWD, £72. 73 ARUEHITCH B M ORI LD . KB
OV T IV /T T~ E CRIBEEER LR 4, ALMA(HRERCK) 7 v =27 RZ
£ DB RRCBFIAEE R M OBLINEE LTV A, @87 I U U AU
7 VAT X D SMILES-2f#7 812 K 2 gk « B BIHIEHE (W6) bR E L TWD, TV 7T « Bk
I e ALK TESDBLT 2 Z OO R EO R RIE 2 . A4EK, ENOFIERE -
B RMEFEL T T, W7 UTREE (B - FE - wE - FE) - W7 U7 Ot
ENZIML, 7 V7 —mI2B8T DEEES T - #EE T 0w b - Zh3(b & SRR ) OE
LIS I 7 Sl = Ei=as

2. E B LR

20184F12 A 11H~13H D3 H M, BT (W Ly i v > /X 2) I8\ T “The
19th EA Sub—mm—wave Receiver Technology Workshop” & L CBIfE L 7=, &AL “The 5th
Riken-NICT Joint Workshop on Terahertz Technology & &[] CHAfE S, 22004%E -
BENOFHI14LOSMN BV | HFFREE3M 2 5 D 72 D4, A2 —#H39
y BoRT — AL WS BN E & oTz, FRIETIE, 7~ KBV - 7
T UMTWEE (ALMA) . BT VTR (SMA) L BT T v i $i (DATES) |
U —r7y REES (GLT) R EOEKE Lm0y 7 MBI L2 H N 595,
HEEL, FENOH Y . BARD S IFA R KRFISEED HER R KBIHIEE B, 4 d = KA
OONANTEN2RZ 1 8, [E]NL K 3L OALMARCEF i) [1145-m B2 1w il 2 B0 2 Fr B F6 72 & Dk
PIERIA TN, £, A RIEEFEAD 2 o AN—X IZBT 5 v v a UARIT B, -
BR BB IS KHINT B OEMFIZ L D5 DOEL - i@EimnThivz, i
DI, FEROHER R KRG HISCE N K70, ®mEEL, SEEOBKE, 2 XA MF Y
v /MERHE B/, SRR - IR, ma B - JE A S fRREE T D72 E D
RIS, SORDHFEHIRY A T AOFEORBICBW T, BEE ORI
PRENTHY ., 5% IV IRE R - RS AEIT> T ZEREEND,

298



KIGH KRS 7 — 2 MiricES< BEmE RO ZEM - RFHZE® O N

Investigation of temporal and spatial variations in the upper

atmosphere, based on comprehensive analysis of solar—-terrestrial
environment data
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Workshop for the plasma particle observations by ERG
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Observation planning of wave-particle interactions in
the inner magnetosphere by the ERG mission
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Study on planetary magnetosphere derived from Mercury exploration
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Science Data Symposium
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SuperDARNTF 7% & 2
SuperDARN meeting

x4 B SURTERFTHEARRERER)

K 30 AR FE KBS HIERBRBERF JE TR 724542 SuperDARN #fF7E4E4% | 13 2018 4F 10 H 16-17 A, 3 #FJeHkRE
(& W ERFF U HERBR LA JC T « ESLARHAF JEAT - 1 Ol (S A U H ) et o F SR SR 2 Tk - Pl
SuperDARN #ff%84E 21 & L TAEBRFHILF v " AWEAT L FIfE T 8F KGER=EICRB W THE I -,
ZOMRRIIATED PREEE L — 2 =i 2 @0 TAEIT 16 BIH & 720 2015 4R 6 PHEEIZMA
THUEBEF R LR E T 52 & & LT, ENHAFZETIT S X OV s (G I seiis & o ot - ik
SuperDARN WFZE4E4 & L CHAME LT\ 5, A lENIRESE - SEEEE L) & EAE - B\ - 5 F Thkx 72
BFEOE 25 A OFFRBENBINLTZ(D B 5 41ET LERHRICE DA T4 U200, AENE4 TR KZEIC
SEALFEIFZEE & U CHEROY AT F 2 U KD A V. Koustov 2% 0 AR A Li-720, FEEREIC
Fehi L7 DA TEEES & O A FRBIME & W O TBRUTI D 2o 7288, T TH 20 4L EOBIMERH > 7=,

T 10 # [E O E B /1125 < SuperDARN(Super Dual Auroral Radar Network) (%, HfErgAL
AR Aot TR 86 O KRB L— & — % EHA LTk v | EHEE - k- B EZ o e L
WHFER R Z BT Cnd, 193 H - 34 FHOL—F—& LT 2006 4 11 A L0V 2014 4 10 AicdkifpiE
-fp g — « %~ HF L — % —(SuperDARN Hokkaido East radar)2352% U, #M@ % Bi#G L CTo 5 441 %E
RETINI0FIZO DT — X OER-MTHONTE Y GaCEOMRED ENR Y D2dh 5 (BIEHIRE A
FlRI o Ofw SCEe: 38 #), F 7o AbipiE-FEilss— « 5 L — ¥ —%Zind &3 5 i SuperDARN (2 X %
FIERR 2 MR Lo L B o —Fa s 5erk L, Rk 814 8 AlCiiiliE i

ABIOMFIEZITB W TIHAZ L & L7724 SuperDARN L — % —1E HOFEELISE DR, BLR 3 #
HENT, F2WAD SuperDARN L — X —O#AIZET 28 E biThbhiz, TO%L—4—0#HT
—H DG LI FERER 7 D NS B IIFF SN D YA = 0 AT 25722 b NT#Em M T b,
AR 22 i ZE s R DA 52T —~ & L C, SuperDARN L —%— |2 X VBB L= 7 A —n T #EESE S
7 A~ 7w — L ERASEE OMEHIBENM:, KEBSHRm OB HFIEORIE, ERBFond, £
— X — B ORI T TiER <, MRE 3 oty R = bL—3 3 VEHWTEAFEER RSB T 2 aE
27k, 2016 4 12 AICHTH LT e A TR T bt OBLAE RICBIE L7258 4 H 7oz,

RS A TREEW L — X Gt 2D D L CORE, FRGEREHICOWTHLREE L Z#EimE 1T
o7, “HEFRIOBY-OE v a 2BV TIEEIIL, SuperDARN 24 U 7= RS0 & Kk & 70k
iTolo, 5T T H BAZIZBWTIE SD-J discussion & LT, BIfR#F 2 .0 & LT SuperDARN i#E
BT D FEEN R AT o T,

SHETICITEE L — =7V —7 L LTORSKEE, B XS % ORI O 1T o 7o, IEarext
LN HFIREE N D ERE 2 G 1= 7 a — LRI RN 2055 Z LA E X2, 5% bATRRY:
[E AR FE AT - HHam S Ao 3 BFSTHEB O Sl TR - FHREE ARG T st L LT
PfE L T < 2 & 2 R0E LT (2 D% O T AR IZEN BT O FE TORE L 7228, BhEH
1i7C 2019 4= 6 A ZBAfE T 7E D SuperDARN [EFES# & ARIBIMET 5 2 L IZE L),
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Rk 30 AR FE AR HfEEE SuperDARN #2462

AREE: 20184210 A 16 H (k) 13:00 ~ 17 H(K) 12:00

ST« A B RFRIL v oA WEZERTILEIAE TT 3F K5k
(EmPEA W R TREKRZNT 4 R K 0 /4% 15 49)
X N RS
http://www.isee.nagoya-u.ac.jp/directions.html

PA=E AN

104 16 H (k)
(& s ¢ KEEKRY ISEE)]
1300-1315 P (4 iKY ISEE)
RSB K OB E- TR — - 5 L — X —ZH.0 & L7- SuperDARN Bl sy
1315-1335 1TAr#z ([ENZABHIAFSERT)
SuperDARN T RHfE = = — & FRr R AU I A 4T
1335-1355 #i A Z (AN
HREEE I 31T 2 O EBLHIG
1355-1415 4iti52(4 B RF: ISEE)
Penetration of the magnetospheric electric fields to the middle and low latitude ionosphere
1415-1435 M s OUNKT), MR, EEIERm, BOGIT, BREE, S, BmARAE T, FidkEg
Magnetic topology inducing the substorm onset
1435-1455 RET A (4l B ISEE), WA, Y8 K
Ionospheric Conductivity Dependence of the Subauroral Polarization Streams
Observed by the SuperDARN Hokkaido East HF Radar

[k« 17ke % (BN FeeT) ]

1510-1530 A.V. Koustov(# 1= K% ISEE), S. Ullrich, P. Ponomarenko, W%, F. Marcucci
Electron density as a factor affecting SuperDARN echo occurrence rates in the polar cap

1530-1550 A.V. Koustov(# 7 /@ k% ISEE), D. Lavoie, P.V. Ponomarenko, S. Ullrich
Validation of Rankin Inlet electron density measurements with the RISR-C
incoherent scatter radar

1550-1610 HEEIE(4 HE K ISER), WHAH, S. G. Shepherd, J. M. Ruohoniemi, M. Connors, A< )7 B+,
FEIEFRHY, SR EE, RS —RE, M1, —4Hl, %EE, J. W. Manweiler,
H. Madanian, C. A. Kletzing
Azimuthally-propagating ionospheric flow fluctuations during storms

1610-1630 AARERCGEIBIFEIAAFTERY), RESHIEAS, SEAT B, (LAFISA, MR, AR, BEME—IR,
FEHEFRM, G. Le, BFATRE 1, BEANAL T, D. Sormakov, O. Troshichev, HIH R B, 5%, BRE,
— Il J. A. Slavin, R. E. Ergun, P.-A. Lindqvist
Drift-bounce resonance between Pc5 pulsations and ions at multiple energies in

the nightside magnetosphere: Arase and MMS observations
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1630-1650 [LIAFIGLCEAR R PR AFS0RY), REBAELS, ARJUER, BRI — BB, FEHEA, faliR 7
SEARTHE T, @i B, AT, BFAEE T, Massimo Vellante, Balazs Heilig, AR 1, AFRE,
IR, BIRE, —AFmit
Giant Pulsations Excited by a Steep Earthward Gradient of Proton Phase Space Density:
Arase Observation

1650-1705 PR (4 R K5 ISEE), JEE 1, SuperDARN HOP radars group
Short temporal scale electric field fluctuations inside SAPS structure observed by the
SuperDARN HOP radars (short comment)

1705-1730 #E 7w

10 H 17 B (k)

[EE s 2 @ HEKRY: ISEE)]

0910-0930 —4F (4 B A ISEE), #%HHE
& &EAT R OBRIEHEIZ OV T

0930-0950 FHBIE FCRAIKY), BIHES T, SFAL B, M.-C. Fok, Y. Zheng, A% T, HE%R
¥)IFnJE, D. Baishev, &)I1BHIE, £FES
Global distribution of ULF waves during magnetic storms: Comparison of Arase,
ground observations, and BATSRUS with CRCM

0950-1010 ¥i &I (% HE KXY ISEE), WA, 17188, RIS, MG, WEF L0, BO01ER, FA L B
Arase-SuperDARN collaboration

1010-1030 S EHEMGEHLEINIZERT), SR, POHERT, HAH
A non-parametric regression model for estimation of ionospheric plasma velocity

distribution from SuperDARN data

[ - o B (&2 KFISEE)]
1045-1105 i B (E SAs AT FEFT)
HAK® SuperDARN % J& 1
1105-1125 REZ (G HURIE BT EEE)
(Zoom |12 X 3% %) King Salmon HF L —% —#fi5
[k mr ¢ (& HEKFISEE)]

1125-1210 &5

1330-1700 SD-J discussion(Bf%# 12 & % SuperDARN i&#EH (2B 3 5 i

Alald J O EOFER (PRI L — ¥ — R 2 B L) DA T A R4 SuperDARN b5 HF v
— = R—LR—=

http://cicr.isee.nagoya-u.ac.jp/hokkaido/indexj.html

TEWT LI ENTEET,
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STEMF R EM B R RESBLIORARMHT Y — 27 v a v 7 (G —H: X
b 15 #) B  0 5E)
STE events report and analysis workshop (lst meeting, focus
on solar cycle transition)

PR B, IEmaEE e - THRENES

@B H rds K OSBRSS AT
PRk 30 AFHE - 55 1 1] STE (KIGHIERERBT) Bl =*1 (Pl 304 9 1 10-11 B, &
oS0 7erkts)
*1 MTI #F7efE =, TUGONET #7255, 2220 & 00 HBRiEE ) i X SUBLINZ B
ToER, Bl T — 20t s L ARVIEES
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BrEg E5] OUNRT FERTFEHRARY - #F 2 —) | n £ GiERY: T
WERBREEOFTCRT) |« APk B (FausEarseeg FTHEREM =) | R thil oL
RS AFEOTTERT) o A e (E S ARHbEERT)

@& % 194

@ TEE M & iR

AWPFEtE X, MTIWFE4E2. TUGONET #FtdEss . FEHE 240~ & oo HiEkia i g K <8l
PR 2%, Bl T —2itEs L BRTHEE SN, RIFRESIL, wmERE
MOBLEERY KD Z EZHHO—2E LTNDHD, WE PRI KRR BLG N ) >
WL H Y T FBRERRBUIN D ORMBEMEI~OT T —F R0 I IRHH
THER SN D KBm T R X —hi BRI OWTOREE, it 2B BN B3 5 558
Lol FEEERE e BELZ Aoz, £z, K[E Science & Technology Policy
Institute OWFFEE T, FHRK[REZHROWHBIR L L TEIT TRERDOBKE L TEH
AR ET>THH I E, FHLORABITON, o, BIROD 02 O
DML DS Y FIZHONT EWoTo, SEROMFEEZ DI M OV TOFFRBIT DI
7o
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STEMF R #HfE B R R ESB L OBREMHA Y —2 > a v 7 (F ZH: W
B - EHE A, BEEKRKILEH OMEAEN)
STE events report and analysis workshop (2nd meeting, focus
on magnetosphere—ionosphere-upper atmosphere coupling)

FEER. LM KY  BRFHRAIY - HE L2 ¥ —

@B i H Fds L OSBRSS AT
VRl 30 4R - 85 2 [l STE (RBGHERERBD) BlGeiEa*1 (PR 3143 A 11 A, Jul
RV 77 )
*1 BHEHY D R YT A IR Y U =2 I XD FHRKOBM - BEE
ICBET DHHTES R & B FIBRfE
THEGA
BrEs E5] OUNRT ERTFEHRARY - #F 2 —) | n 2 GivERY: T
WERBREEOFTERT) |« APk B (FausEseseg FTHEREMER) | W thil oL
RS AAFREORTERT) o A e (E S AHbEERT)

@2 INE%L - 26 4

O TEE SR & iR

AR RIT. BIFE & RRRIC, EREWEHTY > R T LA KON, ik y FU—71Z
L DFHRK[OBH - BAETEICET 2 RES L AR TR S Lz, KEBRA X2 o
AT, FRBIGOMEN LI A HOTN, T, KBREROBSKEEIC R b
5% 25 KGEWIOI L, A RER 2 v FR—/r) 6O Esd KR & B 2 Bl
P K DEERAE, SREEUBEOARREZOMED T8 EORE - ABRRHEmNMTHON
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F3m K EKBRE THO ZO0 5TV Mo BELE
Prospects of modeling for Sun-Earth environment predictions:
374 meeting

HmARSE, FHEEIEEE - ER A ERT T HRENEER

20194E1H17H (k) ~18H (&) DO HFET, THFHBEEHFICHEMICB W TIFEES 155 3
bl KRB RE TH OO O T VRO RLE ] 2BELE Lz, AWFZE
ERF2017THFEL A ICBME SN 7= 1R, 20184FE2 F 2B S 7= F2ENcg s, K- K
B8 - HERERGAKE - KRB D 72 D8 ) CHEMER S AT AT D KIEHIERE 2 x5 &
T 5T IVARTEDOHAR & SE N O TR~ T 2B 2 2B TR HEmd 22 &
ZHME LT, Frsfiifaisarse TR ERER 28 1l (PSTEP) | L odtEFEHEE LT
BN LE L7,

AL, SIS H1IA1THRFRTHICFH RAER R T2 FEE I LT3
it L 7= R RIS E O E SR N -0 2% 1T CL1IA1THRF R LIRS 2 BtA L.
HELA~OFHEOT CEEMICH LN > TEX-K&0H (B - R EAGERK KT
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FEFIZEY O LiEmPERINE LT,

PSTEP DA & 72 5 20194EE 21E,. 2 E TOPSTEP T H 72 il °PSTEPHN
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R{KZT7T e Yy NVICEDLLIAY —HERIIHATLIERY —27 v a v
(%5 4[a])
4th International Workshop on Heterogeneous Kinetics Related
to Atmospheric Aerosols

R BEZ. & d RS - T MR BR BT AT R AT

KERTT 0V JVIEKRBEEEZWIL - BEL L. FBEEEZE L TCEOMEICEEGT 52 &
THIERD N B Z KT L TWD, Z D7, KEEEDO A = X L2 BfET 5k
T, =7V VOKREZHEET S Z EIFEERFEOVE DL o TWND, £z, =T R
VIVIIRKIGEDEDOOEDTHY | ZOWREGEN NORFICEREZ KTTZ ERmbi
TW5, ZORKTT B Y VOARSCE-E I LT, =7 1 Y Uk {2 OKFH b1+
BT DAL SN EEREE 2R L TWDZ ERHLNI > TEZ, LinL, 2
DX BARE—FIED A T = X LRHE, FI- RROWENERICH T 2 EITR Do
T, 22T, RR=7 v Y AR5 REARE SOV TRE O M A2 55
52 &, TNODOMUSERICOWTHEE RDIB PRV EZ T2 &, £ LT, 4%
2B DM EDOFERD FattaiEimd 2 2 L 2 HA9E LT, 2018F9H 24 HIZmIRITHNT
U — 27 3 w7 T4th International Workshop on Heterogeneous Kinetics Related to
Atmospheric Aerosols| Z B L 7=,

KT —7 v ay 7 TiEk, A% by MRFDJonathan P. D. Abbatt #idz & KA -
T AT = 5B IEET OHartmut Herrmann Zd%12 L 0 EFGEH M T, £72,
V73 NV=T RFET = A%, ALK T, FEWTHT R, TR T, B KT, KR
. BENLBRE RS, IWHKFEOWIEE IS L DBEREFER M TN, £ LT, 2 b0
B L TEMEOM CIER RiEmn 2SIz, ZHET, b - o<UE - EIZE W TH
EENIZFLDELI~3EDT —27 g v Ik > THFOEE 2l e L ERAS TN
BT OENTEREN, AEOU—7 v a v ZIEREALFED BT OEEESH T 52018 joint
14th iCACGP Symposium and 15th IGAC Science Conference®dDH% A RKI—F 47 & LT
B U722 & T, BFICRIAWVE XY O EENRIRT DHETHIENTEEEXD, 7
B, V=7 a vy TOMEICIE, NS 2 HFEICHE D AHLA TV D H RO B L
o LT DB OMEE I L D L OB E i, KEALFESE & F ORI B O D 23t
DFLTHZ EHTET,

EROWNEDOT —27 > a v 7OBMBER ORI HICIE, EIFHEEE. T OIEDORFRERE
RETEESTEO I, Yo HICERTHMRE RSN T 5 7 L aENEH L, AU
— v a vy FOTF—<IZBRT HRBME a2 MIOWTERN TV, EHD
WEFEE N D KBIWIZE 7 0 = 7 MIZOWTERNE O, 5% 7 a7 FONE - H#
FEICBET AR RO AR Lo T,
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STEY R = L — v 3 VRS
TITRAT-KRAEE VAT LDV I a2 b —3v 3 g
STE Simulation Workshop:

Simulation Studies on Plasma-Atmosphere Coupled System

S N N U R RO X SRR

2018 29 H 3 A~9 H 5 HO AT, RBRARFE T 14 SHEICBNWT ISTE I =
— Al iRE TRV -REEEAT AT LDV I 2 L—3a UHI%E] BB LT, A6
JEERTIE, 3 AT 23 DRR LY, AR BI X DBIMND D> T=,

KRG HER B R 1T & 7o SO IR LR L LA LI AV AT A ThHY . ik
MEBNCEIET 7= 10, FEHY I 2L — g UBRRE L TEAEEIIMD TREV,
B2 2RI X DB RO E B IR BB OB IT, v 2 Lb— 3 VAR
DR E LR AE R LT D, AFFEES TIX, T HERBRREA ST O G R IL FIF)
FEDORREREOL L LT, KGHERRRS - 7T XvFEY I 2 Lb— 3 VOO
R - BEE T D 2 L0 HRRIEORIE, WAKTIF 0 E ORI L OXZ A TR
IEEEDZEEZEME LTWD, AT, F5PE - BEBT - BME RN R 8%E & 2 0%
EREEIZHE H LT HAaE 2 i L7z,

AR OWFEER E LT, M B SEE - EEE E CovIalb—Ta 20T
WRFD ZIFE R, Rtk « BEHIME Y 2 R 7 o g U EEICOW THFENTZE B Js Bl O 3% 5
WIS, WEHEPI T O U 3 %7 ¥ a v & RIK-RBEPE A EE Bk (2 >\ CTENL K SR (BUE
HFHELRS) OFEBIEZ K, 77 Y 7 FER0 @i EBEMIEIZ O W TR RFZO R BIK,
WA E-BEEERE A S 2 = L — a3 UHFFEIC O W TN R R0 [ i SIS 2
Wiz, T 7 A BWEAT DR - T - BURBEORHE L EEIN S R - EEEE
L DK PO E RS TH 7T A~ LA T 27 A KITTRE, S 5ICRIURIRE
FIZBIT 22N 6 DRBUTHONT, MEHERLZEWCigm T 25 AR O LN TER,

—fEEE S LT, FHT T AR - AE - BEEERE OV 2 L—v 3 V%R
EDRHENRE SN, EDIC, FHRRY T A ATRNCHIT 723 AT LB,
VIalb—vary EFEHEBT 2 RENERE O, BHOA—m TERNG DT
2 b=y a U ~OHFOERIBHRLH Y, VI 2 b —va VOFREMN A ST S B E
DEFTCl, WFEOFTEERRY | —bT- 0 O—BEEEFFRZ 25 7, BfFEiH% 55 7
MR % Z & T, KBHERSEZREY T 2 L—3 3 VRIS 2 MEEMB L 05 1%
DY Ialb—rva M REOFHFMEEZERTE, LA RWICER Lz, AR O
7ua 7T LB L OEEHT http://cidas. isee. nagoya—u. ac. jp/ simulation/meeting2018/
WA STV 5,
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NI FHEFRR I X 2B (£ D 3)
—WERZIEINEEREO - =% 5 BEN? —
Ocean Observations from small flying objects (#3)
How to find/choose suppliers of small satellites for ocean?

il A&, LN RS - S T AR SR

ZOMFEES TIE, WEERF OB THE R 22 M 0 fiRRESCBLE E 2 B L2 RN b,
TS DL F/NUFEANA (RN RE) TS 21213 80 XL 9 7o fik « R s
NEBARHICHEFT A 2L T, HFEO=—XL THDOL— X000 B 21T 9 S 2 A H
T3, &6, /INEEEFMAZEDN/NEEOBREICELE AL T (F720%, /SR OB
BEDRAEO =— A2 HERET D) L5 llAzEL7=0I2, EOX D REE 30
ENHLNRNRNVT 4 A Dy a R 5, 2F0, BEOVE— VT OHE
A% E, Yo T - 2N —r « Ra—2 « BUNER 72 EO/NRIRFIR OB Z N — 8l &
THIET, 7Ty N 74— L OBRENE (Ofifne - BLABEEE - BUAEEEE - ZHHIR)
L, MHEEROHBOREMA r—NV I EOERES~y T 738, 5% EDXHIE
MPEDRRE « AT 52 L Co—R s — AN —HTHNEEBETHHDTH S,

WEAEDIFTEES DT, [2—HF—[lOEREZBNT=— X% A BT D482 - 4
k23 /NG AN B S AU T ey ) SRR S LTe, & ORI, WEERVE D3/
AR 2 O T2 B 2 Sl L7235 A0, BRI E o X9 RFIEE BT & I
LT, 2018F9H7T~8HIZLLFD L D ITIFEtE &2 FEh L7, ZNEFIT224 Th -7,

[#E45a5m] 9ATH 13:50~17:00
O NEHEBINZ B 2 EEBINOBUR L B/ IVERE~OWE] (B K BH #H2)

@ TRY - K= A eI v va VIGEHINURET T v b7+ —20OfE] X /)b
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@ BE/NHEDOI v a 20 HE] (LT Rk 4 f5)

@ TUNISEC (R¥EFHILFEa LY — 7 L) (B 5HY:/ Tams) (s
KO )

® [/l R O pEZERIH Ofcrlidt)  (EPRHAT Feig 550
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Al il F uk)
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+ BREREE + &k gl deR s A 2=y FSMm)

O TIE, WERTFTITONIFHEVE— NV U T2 LIEET, ET—4
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BOREROT — 2B a2 G L Cr ey s MlElT 2 B BLIIEEICRA R H D, i
EKIRZR & BT DB TIIANA T ANE U D ATREME TS E TE A, KA HIERE]
TR ITIAS B RV Ll & S BUR)N G, /MR & I S & CRUANKG EE 41
TR LODBHBEE 2 EIF T FIEBRBENTH D E W REN IR, #HO T, Cu
beSat” 7 AR TH I vra e PREERREE o TV D BRAZFEIT L, Cub
eSat/ N A DIEUEIIC L D HLFRIBIRC I v v a Ui L, B - (Ko X M/ ViR T T
v N7 — AOEFEIZ AT T2 MAF &R LT, #EO T, LTRKRTOZEEFLAEIC
L ZBIRD7 0 Y =7 FE STz, Hi B TOREFEESCHIFEI 2 LIz a A MR %2
I 5070 EOWEENME STz, iEEOIE, UNISECOMOZAEICIEBE) ORI &, H
BRAATBIG RN R 2 & U CHl s ToIRENF 258/ S 7z, Mission Idea Con
testICHRHT AT, HPEARBIHEES) D, NUEEOHKIOL LTI v a v EEDE
TO BB BN TR ST, BEOTIE, FRICEERN R OB &/ RN F L
BT 2REEDIRMEN R S Tz, HEFHEXEDOBAZED TR F v —E2 b & LI $EH
PO A NOBHIT AT AL UTOMUBERIIHFRF SN TND, 72720, REFOHES
ST DI, 22—V —D=—XEZHMIZL, FEER EHNO® H5:ETHELND
LT =2 BEDL WA ZRET D LEN D 5 808 ST,

IRFNVT 4 ATy ra UL, KEEREICEMT A E— e 72875
IR COBINE (FfE) el (A &, BEEHBEcoRR TG (Fim) |,
BT —2OAMA (MHE) EWoBlabdd CilinaiTo7z, EHROBED LT
DERFFHE S TIIWZRWBLRTIE, EBLo L 957 1777 v M7 4 — L08R
ECAOE TREMME LTS 2RI 2 2 - Mk VAR TId—kT
372 <, METH EFFHEOBENS 2 —F =02 NN ME T, FHEPIH OB D =—
A E =K ar B2y NeRAHZEBRODLND, ZODIZIE, BIZET AT Iy
J e a—HW—0aia=T 4 ODEEPEETHDH, iz, EONUERE—bLar 2y
N EBAUZ R WA T 2 ENIEE T, IS, FHEX L BEGORF ¥ —#EED
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