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Introduction of the AsiaFlux2019 -20th Anniversary Workshop-

"Taku M. SAITOH, 2Yukimi NAKATA, *Kazuhito ICHII

' Rever Basin Research Center, Gifu University
% National Institute for Environmental Studies
% Center for Environmental Remote Sensing, Chiba University

"AsiaFlux2019 -20th Anniversary Work-
shop-" was held in September 29-October 5,
2019 at Gifu and Takayama, Japan, under
the co-organization by AsiaFlux; River Ba-
sin Research Center, Gifu University; and
National Institute for Environmental Studies
(NIES). The purposes of this anniversary
workshop are to review and celebrate our
past 20 years activities and to discuss future
development of our community toward fur-
ther understanding of terrestrial ecosystems
toward sustainability and better quality of
life in Asia.

First three days, the training course by Li-
COR was held as the pre-workshop at Gifu
University, Gifu. The 20 participants attend-
ed the training course, which contained se-
ries of lectures on eddy covariance theory,
eddy covariance applications and experi-
mental design, operation theories of analyz-
ers and sonic anemometer, data processing
overview, and so on (the 13 lectures were
given by expert scientists).

On third day of training course, Prof.
Baldocchi (University of California, Berke-
ley) had a Special Lecture which entitled as
“Trials and Tribulations of Measuring Car-
bon and Water Fluxes over Ecosystems
since 1978”. The training course was suc-
cessfully closed on October 1, 2019 with the
closing remarks by Prof. Kato and giving
“Certificate of Participation” for all partici-
pants by Prof. Baldocchi.

The three days main workshop was held in
October 2-4 at Hida Earth Wisdom Center,
Takayama. Approximately 180 participants
including three plenary speakers (Dr. Benja-
min bond-Lamberty, Prof. Dario Papale, and
Prof. Dennis D. Baldocchi) from over ten
countries and regions attended the main
workshop (Figure 1). After opening remarks
by Prof. Yu, chair of AsiaFlux and video
message by Prof. Moriwaki, President of
Gifu University, 44 oral and 93 poster
presentations were held in two special 20th
anniversary sessions (Review and future
perspective, and Linking scientific commu-

nities & Linking science and society), 6 gen-
eral sessions (Soil ecology and biochemis-
try, Remote sensing, Flux measurements and
multi-site synthesis, Trace gases, Modelling,
and Ecosystem processes) and 2 poster ses-
sions during the three days of the workshop
(for detailed description, see each session
reports in this newsletter).

On the end of Day 1 of the workshop, the
20th anniversary ceremony was held. After
opening remarks by Prof. Yu, the memorial
video which looks back past 20 years activi-
ties of AsiaFlux was screened. In the award
ceremony, five ex-Chairs (Prof. Yoshihiro
Fukushima, Dr. Susumu Yamamoto, Dr.
Otani Yoshikazu, Prof. Joon Kim, and Dr.
Akira Miyata) and two persons who has ren-
dered distinguished service (Prof. Gen Inoue
and Dr. Yoshinobu Harazono) for the excep-
tional contribution they made towards the
growth of AsiaFlux, and two companies (Li-
COR and Campbell Scientific) and NIES for
their continuous support were awarded. Af-
ter the anniversary ceremony, the banquet at
“Festa Forest in Takayama” was held near
venue. In banquet, participants had enjoyed
several Japanese traditional foods such as
sashimi, soba and sushi, and Japanese tradi-
tional crafts “Karakuri dolls” on Dashi
which is a symbol that indicates the subtle-
ties of God appears. On the evening of Day
2 of the workshop, Young Scientist Meeting
which hosted an activity to share their opin-
ions on ‘a good scientist’ was held (for de-
tailed description see each YSM reports in
this Newsletter). After all sessions on Day 3
of the workshop, General Discussion was
organized by outcome reports of each gen-
eral session and panel discussions (for de-
tailed description see General Discussion
report in this Newsletter). The main work-
shop was successfully closed on October 4
with ceremony for oral and poster presenta-
tion awards and the closing remarks by Dr.
Saigusa, Director of Center for Global Envi-
ronmental Research, NIES.
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On October 5, parts of participants had en-
joyed the excursion to Takayama site with
the longest flux observation record in Asia
and were impressed by multidisciplinary
research at the Takayama site to explore
cross-scale mechanisms and consequences
of forest and landscape structure and func-
tions (Figure 2).

We have believed that this anniversary
workshop was good opportunity to think

back the past 20 year activities of AsiaFlux
community, to share the current insight and
knowledge, and to discuss future perspec-
tive of next 10 years AsiaFlux activities.

Figure 2: Photograph of field excursion to Takayama site (Photo by Mr. Narita of NIES)




Part 1: 20th anniversary: review and future perspective

Speech from Professor Guirui Yu (Chair of AsiaFlux)

Guirui Yu
Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, China

ear all participants, thank you all for
Dcoming to celebrate the twentieth

anniversary of Asian Flux. On be-
half of the Executive Committee, I would
like to extend my warmest and sincerest
welcome to you all.
Thank JapanFlux and Gifu University very
much for the efforts in preparing this con-
ference. Thank all the participants for com-
ing to make this successful workshop possi-
ble. Thank all the colleagues and friends for
your contribution to the development of
AsiaFlux.
Looking back on the development of
AsiaFlux in last 20 years, | am very excited.
Since established in 1999, AsiaFlux has
been dedicated to the long-term observation
of carbon, nitrogen, water and energy fluxes
at different types of terrestrial ecosystems in
Asia, and reveal their dynamics and under-
lying mechanisms, and to serve the ecosys-
tems management, human life, and social
sustainable development in Asia. After 20
years of development, AsiaFlux has devel-
oped into a regional research network com-
posing 28 member countries and more than
100 flux observation stations, covering di-
verse terrestrial ecosystems, including for-

ests from tropical rainforest to boreal forest,
temperate and alpine grasslands, cropland
and wetland.

In the past 20 years, the community of
AsiaFlux have made great progresses in the
development of observational techniques,
instruments and ecosystem studies, and also
made great contributions to the develop-
ment of global flux network. Here, I would
like to thank all the AsiaFlux chairboard
and executive committees in the past 20
years for their efforts in organizing the ac-
tivities and moving AsiaFlux forward, and
thank all the workshop hosts to organize the
annual conferences and workshops in differ-
ent countries of Asia over the past 20 years.

The 20 year is a milestone in the history of
development and a booster for enterprising
spirit. I firmly believe that AsiaFlux will
develop better, faster, and farther in the fu-
ture. The future of flux network will surely
be more successful and brilliant. Let's work
together and witness together!

Figure 1: Professor Guirui Yu in opening ceremony (Photo by Mr. Narita of NIES)
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Memory of the first workshop

Takashi Hirano
Hokkaido University, Japan

In late September 2000, an international
scientific meeting was held at Hokkaido
University in Sapporo, Japan as the first
workshop of AsiaFlux (http://
www.cger.nies.go.jp/publications/report/
mO011/m011 2001.html). Sapporo was cho-
sen for the venue to announce the launch of
a new flux site in a larch plantation in
Tomakomai, near Sapporo by National In-
stitute for Environmental Studies (NIES)
Japan, a principal sponsor of not only the
workshop but also AsiaFlux itself. I was
involved in the workshop as a member of
the local organizing committee and arranged
a field tour to the flux site using sightseeing
buses. Since the road was narrow, bumpy
and dirty around the site, I remember that
bus drivers complained so much to me. At
this moment nobody could predict that the
site was devastated severely by a typhoon
attack four years later.

In 2000, when one year had passed since
AsiaFlux was launched in 1999, we were

still at the early stages of the development
of filed flux research. I had joined a re-
search project at the Tomakomai flux site
and just started eddy flux studies. Thus, eve-
rything during the workshop was new to me,
and I was so excited about presentations
from international researchers. Obviously,
the first AsiaFlux workshop motivated and
inspired me to study more about flux. In this
year, AsiaFlux has reached a milestone of
the 20th anniversary. Along with AsiaFlux,
I have become senior by 20 years. AsiaFlux
has been encouraging young scientists, es-
pecially through workshops. In future, to-
ward the 30th anniversary, | expect young
generations to be more active in AsiaFlux
activities.

Figure 1: Professor Takashi Hirano in opening ceremony (Photo by Mr. Narita of NIES)
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AsiaFlux at 20 years: A Transition from Past, to Present and Future

Dennis Baldocchi
University of California, Berkeley, U.S.A.

Scientists from across Asia and the world
met this October at Takayama, Japan, to
celebrate the 20th anniversary of AsiaFlux.
Two decades of operation of an international
network of flux measurement towers is
clearly a landmark worth celebrating. Over
this period, technology and instrumentation
evolved, many new discoveries were pro-
duced, many friendships and collaborations
were forged, and many esteemed and valued
colleagues have come and gone.

As a partner in the global network,
FLUXNET, AsiaFlux contributes many
unique datasets to our community. AsiaFlux
is best noted for having many tropical forest
sites, that are in remote and inhospitable
locations, but also are well-instrumented.
This biome is noted for its large carbon
pools and for the perturbation of these pools
due to weather and climate extremes and
land use change. Another fascinating aspect
of AsiaFlux revolves around the fact that
many sites experience the distinct wet-dry
seasonality of the Monsoon. Changes in
moisture and temperature provide excellent
natural experiments to how whole ecosys-
tems respond to such forcings. A third sub-
set of sites is subject to typhoons and the
disturbance they cause by wind throw. Fi-
nally, I note that nowhere on earth do eco-
systems experience the unique effects of the
high elevation Tibetan plateau or the ex-
tremely high temperatures being experi-
enced across India. Clearly, many of the
sites across AsiaFlux are serving as sentinels
on how the metabolism of whole ecosystems
is responding to incipient environmental
change.

What about the future? Twenty years can be
viewed as the duration of a generation.
Consequently, many current members of the
AsiaFlux community were not present at the
beginning. As an observer, | also came to
recognize that fewer AsiaFlux members are
in the field making measurements. Instead
they tend to hold multiple roles as data us-

ers, synthesizers, compilers and modelers.
Training and mentoring this next generation
with modern skills will be prepare AsiaFlux
for the inevitable intergenerational transfer
of intellectual leadership.

In addition, it should be expected that the
interests and priorities of the next generation
of AsiaFluxers will revolve around what
AsiaFlux can do next, rather than repeat
what has been done. Twenty years ago, we
wanted to ensure we could make long term
measurements in many difficult and remote
environments and trust them. Today, we
need to use flux measurements of upscale
flux information in time and space. These
data are also needed to validate and parame-
terize remote sensing algorithms, machine
learning systems and carbon and water cycle
models that will be used to integrate fluxes
in time and space. And we need this infor-
mation to solve societal problems and make
better and informed policies.

If the AsiaFlux enterprise is to best serve the
growing and expanding needs of its own
constituents, and the world, it will need to
make more of its data available to the pub-
lic, and do so readily. For additional motiva-
tion, it has been noted in several recent pa-
pers that sharing data is expands the impact
of the data (Bond-Lamberty, 2018; Dai et
al., 2018). This former lacking leads me to
lament lost opportunities by not having the
data shared widely.

In closing, I am confident that AsiaFlux is
well poised to address the environmental
problems facing the world that is warming, a
water cycle that is becoming very episodic
and extreme and as CO2 levels continue to
rise to unprecedented levels experienced by
humankind. We look forward to the findings
from the next 20 years of AsiaFlux and
working together as partners in the global
FLUXNET endeavor.
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Figure 1: Professor Dennis Baldocchi in opening ceremony (Photo by Mr. Narita of NIES)
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20 years of AsiaFlux research: Progress, Insights, and Opportunities

Benjamin Bond-Lamberty
Pacific Northwest National Laboratory,

Joint Global Change Research Institute at the University of Maryland, U.S.A

The AsiaFlux 2019 Workshop was held in
early October in Gifu and Takayama, Japan,
celebrating 20 years of the AsiaFlux net-
work. It provided an excellent opportunity
to take stock of current and past network
research, highlight trends and emerging op-
portunities, and think about the future.

The geographic and disciplinary variety of
AsiaFlux research was impressive. At-
tendees listened to talks on the history eddy
covariance in the region, closing the water
and energy budgets at individual sites, soil
respiration research, mapping the fate and
interactions of trace gases, and modeling
and remote sensing, covering research in
Japan, China, South Korea, Malaysia, Indo-
nesia, Australia, Thailand, and elsewhere.
Long-standing regional investments in sci-
ence, and earth and ecosystem sciences in
particular, was evident in the sophistication
and variety of research. Three guest speak-
ers from the U.S. and Europe discussed the
global carbon cycle with respect to east
Asia, and how the scientific and organiza-
tion lessons of FLUXNET can be leveraged
to strengthen science in the region.

I found the student presentations, in particu-
lar at the vibrant poster sessions, to be a true
highlight of AsiaFlux 2019. There was fas-
cinating work on urban, managed, and natu-
ral ecosystems under the stress of climate
change; synthetic studies inferring regional
patterns in carbon, energy, and water; ma-
chine learning applied to topical problems in
eddy covariance and related research; and
technically focused analyses using the latest
instrumentation. Remote sensing studies
were well represented, using the power of
these orbiting platforms (and sometimes
unmanned aerial vehicles) to synthesize and
examine regional- to continental-scale
trends. The biotic and abiotic effects of ur-
gent regional economic trends such as oil
palm plantations were presented in a wide
variety of studies. Riverine and lacustrine
work was also well represented, and a useful
reminder that terrestrial scientists must think
in integrative and cross-disciplinary terms.
The meeting also offered a useful per-
spective on future growth opportunities
and challenges for AsiaFlux. First, build-
ing on the excellent previous research of

Figure 1: Dr. Benjamin Bond-Lamberty
in opening ceremony (Photo by Mr. Narita of NIES)

7




T

now-senior scientists, there is an inspiring
younger generation—interested in cross-
national collaborations using open datasets,
open to new technologies and approaches,
and more diverse in gender and back-
ground—that is (or soon will be) powering
new advances in many fields. Second, al-
gorithmic machine-learning approaches
are, as in so many other areas of society
and science, increasingly being applied to
provide new perspective on old problems;
it will be fascinating to see what new in-
sights and hypotheses can be generated by
these tools. Third, the looming ‘open data’
and ‘open science’ movements pose both a
challenge and opportunity. Historically the

absence of AsiaFlux data from regional or
international repositories has, I would sug-
gest, handicapped syntheses and emergent
understandings. But this is changing, and in
an era when data deposition and open data
are increasingly mandated by journals, fun-
ders, and individual researchers, it will be
fascinating to see how AsiaFlux continues
to reinvent itself in the future.

Review and future perspective of AsiaFlux

Ryuichi Hirata
National Institute for Environmental Studies, Japan

The main purpose of the 20th anniversary
session is to look at the past, current, and
future status of AsiaFlux.

We look back at the history of flux studies
and the achievements and progress of
AsiaFlux. The study was divided into six
subjects: flux measurements and multi-site
synthesis, soil ecology and biochemistry,
trace gases, ecosystem processes, remote
sensing and modeling.

For flux measurements and multi-site syn-
thesis, Dr. Hirata (National Institute for En-
vironmental Studies, Japan) reviewed flux
studies in Asia. The first long-term continu-
ous flux measurement started in Takayama
in 1994, and others followed in Japan, Chi-
na, and Korea at the beginning of the 2000s.
At the end of the 2000s, flux measurements
have been spread to South and Southeast
Asia. Site intercomparison studies started in
the mid-2000s. Data used in these studies
were submitted to databases like AsiaFlux
and FLUXNET and have been used for re-
mote sensing and model studies. Dr. Hirata
also reviewed studies on temporal and spa-
tial variations in carbon fluxes, the effects
of extreme climate events and disturbance
on fluxes, and CH, fluxes on an ecosystem
scale. Dr. Kang (National Center for Agro
Meteorology, South Korea) reviewed water
and energy flux studies in Asia, such as ob-
servation techniques, data processing tech-

niques, model-data fusion, carbon interlink-
ages, and water and energy fluxes.

Dr. Sha (Chinese Academy of Sciences, Chi-
na) reviewed soil flux studies in Asia. He
reviewed the history of soil respiration
measuring methods such as the alkali ab-
sorption method, the closed static chamber
method using a CO, gas analyzer or a gas
chromatograph, and automated chamber sys-
tems. Dr. Sha also introduced soil respiration
experiments such as soil warming experi-
ments in Japan and China and rainfall reduc-
tion experiments (water controlling) in Chi-
na. He mentioned that Asia accounts for
32% of global soil respiration data, collected
in the Soil Respiration Database (SRDB ver.
4) developed by Dr. Bond-Lamberty. He
also reviewed spatial variations in soil respi-
ration globally and in China using models.
The observation of non-CO, GHG fluxes in
the soil and network research with experi-
ments on warming, water control, nitrogen
addition, and grazing should be promoted in
future studies.

Prof. Tani (University of Shizuoka, Japan)
presented a review on volatile organic com-
pound (VOC) exchange between terrestrial
ecosystems and the atmosphere. He intro-
duced evaluation methods for BVOC fluxes
from leaf or branch level to the ecosystem
level using air samples. Sampled air is ana-
lyzed using Proton Transfer Reaction Mass
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Spectrometry (PTR-MS) and Gas Chroma-
tography and Mass Spectrometry (GCMS).
Canopy-level terpenoid fluxes—a BVOC
flux—of various types of vegetation were
summarized. The spatial distribution of
BVOC estimated by satellite and several
models was introduced. Dr. Yonemura ex-
plained studies on fluxes of inorganic gases
such as O3, NH3, and NO.,.
For the ecosystem processes research, Dr.
Chang (National Dong Hwa University, Tai-
wan) presented scaling between leaf photo-
synthesis and GPP. The GPP was derived
from observed NEE and used as ground-
truth data in satellite remote sensing and
model validation. Directly measuring leaf
photosynthesis provided photosynthetic pa-
rameters. Dr. Chang mentioned the im-
portance of comparing tower GPP with leaf
photosynthesis.
Dr. Kobayashi (Japan Agency for Marine-
Earth Science and Technology) reviewed
remote sensing studies, consisting of earth
observations by satellite, regional observa-
tions by aircraft, ground observations by
tower system, and modeling. He introduced
the Phenological Eyes Network (PEN) as
ground observation for satellite validation, a
mechanistic model to estimate the spatial
variation of GPP and evapotranspiration us-
ing satellite data as input data, wildfire stud-
ies in Siberia and Southeast Asia, and satel-
lite measurements of Solar-Induced Chloro-
phyll Fluorescence (SIF). LIDAR and SAR
sensor satellites and airborne remote sensing
should be introduced in future studies. He
also emphasized that open data of ground-
based validation should be promoted to ad-
vance remote sensing studies.
Dr. Ito (National Institute for Environmental
Studies, Japan) presented a review of model-
ing studies in Asia. Many original models
using observation data as validation were
developed during the last 20 years. The
models have been applied to point- and re-
gional-scale studies, and the model inter-
comparison project has been promoted.
Some terrestrial ecosystem models were
linked with Earth System Models, predicting
global warming on the earth. Machine learn-
ing has been used for spatial evaluation of
fluxes by using observation flux data. Data
assimilation, disturbance studies, and trace
gas models have been useful but not suffi-
cient. The modeling of management practic-

es and urban-natural mapping did not pro-
vide many results. These studies might be
promoted in the next 20 years.

At last, I want to introduce a message from
Dr. Gen Inoue (National Institute for Envi-
ronmental Studies at that time), written in
the first AsiaFlux Newsletter published in
2002.

“AsiaFlux Network is expected to be one of
the important research flame work of this
project, especially to answer the question;
"What are the geographical and temporal
patterns of carbon sources and sinks?" The
flux observation network should cooperate
with other activities, such as a process study
of carbon cycle within the forest, a remote
sensing to map the forest canopy image
spectra, and the boundary layer atmospheric
measurement. The measurements of key iso-
topes and oxygen budgets, nitrogen cycle
and others will give us a better under-
standing.”

I believe we can find answers to the ques-
tions following his suggestions.

Based on reviews, we can find two main
driving forces for the advancement of flux
studies in Asia in the last 20 years. The first
is the development of hardware and soft-
ware; the second is data accumulation and
distribution. The following are examples of
hardware developments: gas analyzers, auto-
mated chamber systems, optical spectrome-
ters, fixed-point cameras, new satellites,
mass spectrometers, advancing super-
computers, general-purpose computers, and
storage. Examples of software developments
are standardized flux calculations and post-
processing software, new flux correction
methods, new analysis methods, model de-
velopments, and new methods for machine
learning and data assimilation.

Accumulated data have been distributed by
databases such as AsiaFlux and FLUXNET
and projects such as A3. Advancements in
data distribution have accelerated site-
comparison studies and multidisciplinary co-
studies. For the next 20 years, developments
in hardware and software, and data accumu-
lation and distribution, will be essential to
promote flux studies in Asia.

Reference

Inoue, G., 2002. Role of AsiaFlux Newslet-
ter. AsiaFlux Newsl. 1, 1.
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Figure 1 Speakers in the session of Review and future perspective of AsiaFlux
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Part 2: Summaries of the sessions in the workshop

Soil ecology and biogeochemistry

Munemasa Teramoto
National Institute for Environmental Studies, Japan

Center for Global Environmental Research,
National Institute for Environmental Studies
In the soil ecology and biogeochemistry ses-
sion, there were 5 oral and 6 poster presenta-
tions. Research topics ranged from site-
based observation studies for soil green-
house gas (GHG) fluxes and environmental
parameters in several ecosystems to synthet-
ic analysis using a global database. In this
review, these presentations will be briefly
introduced.

Accumulation of good-quality observation
data and their synthetic analysis is a straight
forward strategy for precise estimation of
global soil GHG fluxes. Plenary speaker, Dr.
Benjamin Bond-Lamberty (Joint Global
Change Research Institute, Pacific North-
west National Laboratory, USA) made a
presentation about pioneering challenges to
estimate global soil respiration (R;) from
observed GPP and vice versa. In his presen-
tation, a difference (10-20%) between esti-
mated global R;based on observed GPP and
estimated global R; based on observed R
was shown. He mentioned that one possible
reason for this discrepancy might be a bias
of observed R; data. For example, many ob-
servations were conducted in temperate re-
gions but observations in tropical regions
are limited. It is expected that future work
also in the Asian region will solve the obser-
vation bias. For example, in the poster ses-
sion, Dr. Jeyanny Vijayanathan (Forest Re-
search Institute Malaysia, Malaysia) present-
ed her study in a tropical lowland ever-green
secondary forest in Malaysia and suggested
that soil moisture is the primary control fac-
tor for R, in that forest. Such observations of
soil GHG flux in data-limited regions will
be a steady solution for solving the bias of
observations of soil GHG fluxes.

Evaluation of the influence of climate
change and associated disturbance on soil
GHG fluxes is one of the important topics
when we focus on future climate change and
the feedback of soil GHG fluxes. Dr. Mun-
emasa Teramoto (National Institute for En-

vironmental Studies, Japan) made a presen-
tation about soil warming experiments in
Asian monsoon regions using an automated
chamber network. He showed a large and
sustained stimulatory soil warming effect on
heterotrophic respiration (Ry,) in Asian mon-
soon forests and suggested that the increase
of Rh in the region might be larger than pre-
viously estimated under a warmer environ-
ment in the future. Integration of these da-
tasets using model analysis or machine
learning will further enhance the under-
standing of the feedback of soil organic car-
bon decomposition under global warming.
In the poster session, there were presenta-
tions focusing on the relationships between
disturbance and R,. Mr. Liguo Zhou
(Xishuangbanna Tropical Botanical Garden,
China) introduced his study about R, meas-
urement after 6 years of continuous drought
stress in a tropical rainforest in Southwest
China. In this study, drought stress de-
creased root biomass and root respiration
but increased Ry, partly associated with the
increase of inorganic nitrogen. Ms. Gyeong-
won Baek (Gyeongnam National University
of Science and Technology, Korea) present-
ed a study about R in Japanese cypress
stands planted after the clearcutting of se-
verely damaged pine stands because of pine
wilt disease. In this study, R, in forest stands
that regenerated after the clearcutting was
more sensitive to changes in soil tempera-
ture compared with undisturbed stands.

The influence of nitrogen addition on soil

GHG fluxes (CO, and N,O) was also a hot

topic in this session. Dr. Tao Yan (Lanzhou

University, China) introduced his study

about the response of Ry to nitrogen addi-

tion in temperate plantation forests in

northern China. In this presentation, he

showed that R, decreased due to nitrogen

addition, but the magnitude of decrease

depended on the annual precipitation and

stand age of the forest. Such a decrease of

R was also reported in the poster session

by Ms. Wei Du (Beijing Normal Universi-
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ty, China). In her study, R; in semiarid grass
land in China was reduced by nitrogen addi-
tion due to decreased microbial biomass car-
bon and altered microbial composition. On
the other hand, Dr. D. Balasubramanian
(Xishuangbanna Tropical Botanical Garden,
China) showed that soil CO, and N,O were
both significantly increased due to nitrogen
addition in a rubber plantation forest in a
tropical region in southern China, and any
significant increase of soil GHG flux due to
nitrogen addition was only detected in N,O
in the neighboring tropical forest. In this
study, it was suggested that nitrogen addi-
tion accelerated decomposition of free light
and occluded the light fraction of soil organ-
ic matter. As suggested from these presenta-
tions, the response of GHG fluxes to nitro-
gen addition is different in each ecosystem,
and assessment in several ecosystems will
be certainly necessary for further under-
standing of the mechanism.
There were presentations introducing meth-
odologies for measuring soil GHG fluxes
and related environmental parameters. Dr.
Chuying Guo (Institute of Geographic Sci-
ence and Natural Resources Research, Chi-
na) showed the results of continuous meas-
urements of multiple soil GHG fluxes
(CO,, CHy4 and N,O) for five years using a
dynamic chamber system in a broad-leaved
Korean pine mixed forest in the Changbai
Mountains in Northeast China. In this
study, a large N,O efflux during the soil
thawing period was reported. Long-term
continuous measurement data of multiple

» Annual warmmg

soil GHG fluxes is totally limited, and such
data will become increasingly important for
a better understanding of the soil GHG flux
response to climate change. Soil moisture
is an essential environmental parameter
related to soil GHG fluxes. However, no
standard method for the calibration of soil
moisture sensor has been established yet
and this causes measurement errors in field
observation. In the poster session, Mr.
Sung-Won Choi (National Center for Agro-
Meteorology, Korea) mentioned the neces-
sity of precise calibration of soil moisture
value at each measurement point and meas-
urement depth in his study about the rela-
tionship between soil characteristics and
soil moisture measurement data in Korea.
Mr. Jongho Kim introduced a reference soil
moisture measurement system that makes it
possible to detect measurement errors in
the soil moisture sensor and calculate its
calibration coefficients. These studies can
be a clue for establishing more accurate
soil moisture measurement and calibration
methods.

-

ummer precipita

Figure 1 Speakers in the session of Soil ecology and biogeochemistry

12




)

Remote sensing

'Hideki Kobayashi, “Tomomichi Kato
! Japan Agency for Marine-Earth Science and Technology
2 Hokkaido University, Japan

The AsiaFlux remote sensing session con-
tains the remote sensing studies associated
with the AsiaFlux observation network. The
observations from various platforms such as
ground (flux towers), UAVs, aircrafts, satel-
lites are included. Remote sensing technolo-
gy is widely used to scale up the site scale
flux observation to regional and global scale
photosynthesis and ecosystem respiration.
Disturbance monitoring such as wildfire is
also a common use in order to understand
the flux modification due to environmental
changes nearby the flux site. Remote sens-
ing technology is also useful to extract the
ecosystem structure parameters (leaf area
index, biomass etc.) at flux tower sites.
In the remote sensing session in AsiaFlux
2019, there were 25 oral and poster presen-
tations in total: 6 oral presentations includ-
ing two invited talks and 19 poster presenta-
tions (11 presentations in Day 2 and 8
presentations in Day 3). We had diverse re-
mote sensing topics covering traditional op-
tical remote sensing measurements (11
presentations), solar-induced chlorophyll
fluorescence (SIF) (4 presentations), photo-
chemical reflectance index (PRI) (2 presen-
tations), geostationary satellite (2 presenta-
tions), synthetic aperture radar (SAR) obser-
vations (2 presentations), unmanned aerial
vehicle (UAV) (1 presentation), LiDAR
(one presentation) and multiple data sources
(2 presentations).
Two invited talks covered long-term
ground-based measurements of phenologi-
cal camera images, visible to shortwave
spectral reflectance, and aerosol measure-
ments by sunphotometer (Skyradiometer)
called Phenological Eyes Network (PEN)
by Kenlo Nasahara and scalable remote
sensing biosphere model “Breathing Earth
System Simulator (BESS)” by Youngryel
Ryu. Nasahara introduced several out-
comes from the PEN project and empha-
sized the importance of working with com-
munities. Ryu introduced the history and
development of the scalable remote sensing

-based biosphere model, BESS. His
group’s model has been extending with
multiple remote sensing data sources with
BESS platform. This type of diagnostic
model can be promising tool to interpret
the inter-relationship between the ecosys-
tem variables, not only for the carbon and
water flux estimation.

The optical remote sensing (visible to near
infrared spectral reflectance and vegetation
index-based analysis) has been widely used
as a conventional approach to extract the
amount of vegetation, phenological changes,
photosynthetic activities, and disturbance
monitoring. In the AsiaFlux 2019, there is a
wildfire monitoring and carbon estimation
study by Haemi Park “Relationship between
surface dry conditions and carbon dioxide
emission of forest fire in Far East Russia”,
and ecohydrological analysis in the Eurasian
inland steppe regions by Tianyou Zhang
“Precipitation-use efficiency in FEurasian
steppe region: spatial pattern and influence
factors”, and carbon cycle changes in Mon-
golia by Zaya Mart “Changes in terrestrial
carbon cycle in Mongolia: Synthesis analy-
sis”. The other type of optical remote sens-
ing studies was the reliable estimation of
gross primary production (GPP) via remote
sensing indices. In these studies, GPPs were
related with the vegetation indices (e.g. Ka-
nako Muramatsu “GPP capacity estimation
algorithm using light response curve in vari-
ous vegetation types for global observing
satellite data”) or estimated by the data driv-
en approach (e.g. Zhiyan Liu “Data Driven
GPP and NEE Estimation with Lag Effect,
Remote Sensing and Machine Learning”).

Solar-induced Chlorophyll Fluorescence
(SIF) and Photochemical Reflective Index
(PRI) studies were also a major topic in the
AsiaFlux meeting. There are two presenta-
tions using satellite-based SIF data
(GOAST) (Tomoki Kiyono “Temporal dy-
namics of satellite-derived photochemical
reflectance index (PRI) and solar-induced

13




D

fluorescence (SIF) in climate-changing
Mongolia” and Hibiki Noda “Phenological
changes in in-situ and GOSAT-based SIF in
evergreen coniferous forest in Japan). The
other type of studies was to utilize the
ground-based SIF and PRI observations.
SIF studies have been one of the essential
measurements to extract the information
regarding the photosynthesis pathways. In
order to further understand how it is useful
for photosynthesis (GPP), we need a better
and standard instrumental setting at the flux
site that can be used in various locations.

In summary, the remote sensing session in
AsiaFlux 2019 had a good balance in terms
of ground to satellite remote sensing as well
as various approaches and applications.

There was only one LiDAR presentation by
Robert John Short “Lidar-derived canopy
structure of restored temperate wetlands”
due probably to the cost of the LiDAR
measurements. However, detailed ecosys-
tem structure measurements are not ignored
when looking at the ecosystem scale flux
changes. We hope to have more structure
measurements in the future AsiaFlux work-
shop.

Figure 1 Speakers in the session of Remote sensing
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Flux measurements and multi-site synthesis

Hiroki lwata
Department of Environmental Sciences,
Shinshu University, Japan

In Flux Measurements and Multi-Site Syn-
thesis session, we had six oral and 39 poster
presentations, including ten student posters.
These researches worked on CO,, CHy, and
water vapor exchanges in a wide range of
ecosystem type in Asia, including forest,
grassland, tropical peatland, mangrove, and
freshwater ecosystems. About 20% of the
presentation included CH,4 exchange indicat-
ing that CH,4 exchange studies are spreading
also in Asia as commercial CH, analyzers
are becoming more common.

The session started with an invited talk by
Prof. Baldocchi from University of Califor-
nia Berkley, USA. He presented results
from CH; flux observations conducted
across a network of sites in Sacrament-San
Joaquin Delta of California including re-
stored wetland, rice paddy, and irrigated
pastures. Other topics of oral presentations
were CH, emission from a tropical man-
grove wetland (Jiangong Liu from The Chi-
nese University of Hong Kong, China),
greenhouse gas exchange in small aquacul-
ture ponds (Mi Zhang from Nanjing Univer-
sity of Information Science and Technology,
China), CO; exchange in tropical peatlands
(Frankie Kiew from Sarawak Tropical Peat
Research Institute, Malaysia), evaporation
from a subtropical lake (Wei Xiao from
Nanjing University of Information Science
and Technology, China), and CO, exchange
multi-site synthesis (Weikang Zhang from
Chinese Academy of Science, China).

A modulation of CH4 emission by environ-
mental drivers is complicated due to an
asynchronous and nonlinear response of
CH, emission to environmental changes
over different time scales. For evaluating
such responses more sophisticated data
analysis are emerging. One such example is
data analysis based on the information theo-
ry in combination with the wavelet decom-
position employed in a few studies present-
ed during the workshop. Interested readers
are referred to Sturtevant et al. (2016) for

more information.

From this session, two student presentations
were selected for best presentation award:
an oral presentation made by Jiangong Liu
and a poster presentation made by Tsukuru
Taoka from Shinshu University, Japan.
They studied CH4 exchange at a mangrove
wetland and a lake, respectively, applying
new techniques to clarify the detail of envi-
ronmental response of CH4 exchange. As a
community, we are glad to see vigorous ac-
tivity of young scientists during the work-
shop.

In the chairman’s opinion, more micromete-
orological researches should be necessary to
further improve the accuracy of flux obser-
vation. Observed fluxes are now used in
various aspect of environmental studies,
including ecosystem modelling and remote
sensing data synthesis, and the accuracy of
flux data is a prerequisite to advance such
studies. The lack of surface energy balance
closure and the difficulty in flux evaluation
during the stable night-time are something
we should overcome, to name a few. We
need continuous efforts to improve the accu-
racy of flux observation and such studies are
expected to be stimulated.

References

Sturtevant, C., Ruddell, B. L., Knox, S. H.,
Verfaillie, J., Matthes, J. H., Oikawa, P. Y.,
Baldocchi, D., 2016. Identifying scale-
emergent, nonlinear, asynchronous process-
es of wetland methane exchange. J. Ge-
ophys. Res. Biogeosci. 121, 188-204.
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Figure 1 Speakers in the session of Flux measurements and multi-site synthesis
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Trace gases

'Seiichiro Yonemura, 2Akira Tani
"Institute for Agro-Environmental Sciences, NARO, Japan
University of Shizuoka, Japan

Six aural and four poster presentations were
presented in trace gases session. VOCs flux

studies are now very hot—T5: Urban VOCs
emission; T6: Leaf uptake of VOCs; P1-T1:
isoprene emission from bamboo; P2-T1:
isoprene and mono-terpene concentrations in
forests; P2-T3: temperature on monoterpene
as poster presentations. The limited studies
of fluxes of inorganic trace gases are partly
due to low precisions of gas analyzers to
measure trace gases are still low, in compar-
ison with CO,, water vapor and temperature.
Then, technical development to measure
fluxes of trace gases are critically important-
-T1:NO and N,O by laser spectroscopy; T2:
open pathNH3 measurement; T3: simultane-
ous measurements of soil N,O, CH; and CO,
emissions by MULTUM; P2-T2: system to
NO emission in laboratory. Numerical
scheme to estimate vertical profile of trace
gas fluxes are important to understand com-

plex mechanisms of trace gases (presented
in T4).

Furthermore, trace gases have many scien-
tific importance and meaning over various
mechanisms. Studies about trace gas fluxes
are cutting edge in Flux communities be-
cause integrated studies using many sites of
CO, and H,0O flux data are now established
and studies only about CO, fluxes without
adding novelty are not so interesting at this
stage and because all the trace gases are con-
nected through chemical reactions in/outside
of plants, soil and other components in eco-
systems. Measurements of trace gas fluxes
can also give deep insights further to mecha-
nisms behind CO, and H,O fluxes.

Nt
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Figure 1 Speakers in the session of Trace gases
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Modelling

Kazuhito Ichii
Chiba University, Japan

The model session started with a 20th anni-
versary session (review session) talk on the
background and future direction of model
research in the AsiaFlux community by Dr.
Akihiko Ito of the National Institute for En-
vironmental Studies (Japan), followed by six
oral presentations and nine poster presenta-
tions. The topic was wide from observation
site scale to regional, continental, and global
scale, and the target materials and methodol-
ogies are various such as CO,, CH4 and
N,O as materials and methods, process mod-
els, application of remote sensing data, and
empirical models as approaches.

Dr. Ito reviewed previous studies on model-
ing related to Asia and AsiaFlux in the past
20 years (and more). Even in this AsiaFlux
meeting, he pointed out that the application
of the model was presented in various ses-
sions. In addition to the research presented
in the model session, modeling was applied
in various presentations in other sessions.
Models have also been used to various phe-
nomena, such as models for vegetation cano-
pies, biophysical/biochemical aspects, dy-
namic vegetation, nutrient dynamics, and
radiation budget. Many different types also
exist, such as data-driven models, diagnostic
models, and prognostic models. In Asia, we
believe that land-use change and disturbance
are some of the critical phenomena in Asia.
Besides, he presented that it has been devel-

oped into integrated analysis using various
models and observational data in an integrat-
ed manner, and research on continental-scale
CO, balance. In the 20 years since the birth
of AsiaFlux, various developments have
been made in model development, applica-
tion to sites and regions, participation in
model comparison research, various inte-
grated analysis, and machine learning-based
models. In the future, fusion research of data
models, modeling of disturbances, trace gas.
He hopes that further research on modeling,
cultivation activities, and urban area model-
ing will be further developed.

The regular sessions cover broad topics. The
target region covers from tropical to boreal/
arctic ecosystems, natural to managed eco-
systems. Methodologies include hyperspec-
tral remote sensing, process-based modeling,
diagnostic modeling, data-driven modeling,
and inverse modeling. Target gases cover
various greenhouse gases, such as CO,, CHy,
and N,O. Studies on energy and water budg-
et were also included. Based on the broad
topic ranges, we will expect further progress
of modeling studies and integrative studies
among the AsiaFlux community.

Figure 1 Speakers in the session of Modelling
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Ecosystem Processes

Hiroyuki Muraoka
River Basin Research Center, Gifu University, Japan

Fluxes of carbon, water, GHG and other ele-
ments involved in the biosphere and their
interaction with the atmosphere are well
known to be largely driven by the ecosystem
processes such as carbon, nutrient and water
cycles. The challenges of ecosystem science
community under the current and future
changing environment will be to deepen our
mechanistic understandings on the temporal
and spatial dynamics of the above cycles
with the changes in ecological structure.
Long-Term Ecological Research (LTER)
enables us to address why and how ques-
tions on ecosystems particularly from bio-
logical aspects such as phenology, succes-
sion of vegetation, plant-soil microbial inter-
actions, physiological and ecological re-
sponses organisms and resulting ecosystem
functions to changing environments. This
session was organized jointly by AsiaFlux
and Japan Long-Term Ecological Research
network (JaLTER) with the objectives to (1)
view our state-of-the-art mechanistic under-
standing on the components involved in the
given ecosystem by long-term observations
and open-field experiments at in-situ re-
search sites, and their integrated analysis and
future predictions, and (2) identify thematic
gaps and our challenges to deliver our scien-
tific findings to policy, which should be
filled and tackled by cross-scale, cross-
disciplinary and cross-platform observations
and knowledge production by pulling the
efforts of research networks together.

The session was organized by five oral
presentations and 14 poster presentations.
Oral papers included, nitrogen biogeochem-
istry in a forest ecosystem under climate
change with particular attention to changing
snow regime in the northern Japan (Dr.
Hideaki Shibata, Hokkaido University); tree
species diversity and individual growth, and
their consequences with primary productivi-
ty in forest ecosystems (Dr. Masae Ishihara,
Kyoto University); open-field warming ex-

periments on canopy trees and soil in a cool-
temperate forest to examine the impacts of
rising temperature on tree leaf traits, plant
herbivore and soil respiration (Dr. Tatsuro
Nakaji, Hokkaido University); open-field
temperature and water regime experiments
to address the question how the water availa-
bility impacts on carbon cycle in a grassland
ecosystem under increasing temperature (Dr.
Shuli Niu, Chinese Academy of Sciences);
introduction of multidisciplinary and cross-
scale observations on forest ecosystems in
Takayama site, Gifu, by combining eddy
covariance observations, tree biomass sur-
vey, plant ecophysiology and soil respira-
tion, and in-situ remote sensing (Dr. H. Mu-
raoka, Gifu University). Poster presentations
also covered a broad range of the questions
on processes in ecosystem such as, tree stem
surface respiration; seasonal patterns in en-
ergy balance in Alps; litter decomposition
and biogeochemical processes; tree root exu-
dation and tree root system dynamics
(respiration and morphology) in various for-
ests along environmental gradients; impacts
of water regime on carbon fluxes in grass-
land ecosystems; water storage and hydro-
logical processes in individual trees; insect-
plant interaction by soil warming experi-
ments; modeling analysis on the influence of
rain-fall event on gas exchange in a forest
ecosystem.

Fruitful discussion was made by the pre-
senters and the audience, and challenges to
further mechanistic understanding on the
trace gas fluxes, biogeochemical cycles
and ecological dynamics were shared (see
Figure). One of the important outcomes
from this joint session by AsiaFlux and
JaLTER was to seek collaborative research
by sharing not only the data through data-
bases but also to work together at their
research sites in our region.
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Ecosystem Processes jointly organized with SNkl E0L

O Ecosystem — Climate interaction
O Ecological processes and their
environmental responses

* Species diversity

* Root systems

* Soil biogeochemistry

* Phenclogy (seasonal change)

* |Impacts of disturbance, herbivore
Biodiversity and ecosystem functions
O Focus of measurements and analyses

* Plant respiration (roots, stem)

* Leaf physiology and biochemistry

* Tree transpiration, water use & storage

* Soil ecosystem = nitrogen, litter decomposition, root exudation

* Energy balance, gas exchange at canopy scale

* Environmental gradients, various plant species and vegetation types,
O various methods, their combination

+ Chambers, EC, Leaf cuvette,

* Open-field warming experiments (forest canopy, soil system)

* Modeling (analysis of mechanisms, future prediction)
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Figure 1 Ecosystem Processes
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Figure 2 Speakers in the session of Ecosystem processes
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Linking scientific communities & Linking science and society

Ryuichi Hirata
National Institute for Environmental Studies, Japan

Cross-disciplinary research provides new
ideas for the next 20 years of AsiaFlux.
For this session, we invited researchers from
other scientific communities and social com-
munication sciences. They provided us with
ideas and directions for AsiaFlux research in
the future. Prof. Papale (Tuscia University,
Italia), one of the leaders of FLUXNET, pre-
sented the latest information on FLUXNET.
Dr. Tachiiri (Japan Agency for Marine-Earth
Science and Technology, Japan), who stud-
ies global warming using an Earth System
Model, indicated his expectations for
AsiaFlux. Dr. Emori (National Institute for
Environmental Studies) pointed out that sci-
entists should communicate with the society.
Dr. Papale introduced the standardization of
post data-processing and data sharing in
FLUXNET. He introduced the software
“ONEFlux,” which automatically calculates
u* correction, gap filling, and portioning.
The concept of a FLUXNET shuttle con-
necting to data from each global flux com-
munity was also specified.
Dr. Tachiiri, who participated in the devel-
opment of an ESM, introduced studies on
global warming using ESM and demon-
strated that there are still significant uncer-
tainties in the carbon balance of terrestrial
ecosystems. FLUXCOM research was in-
troduced as an example of collaborations

with researchers involved with flux studies.
He suggested that flux scientists should
clarify processes such as the CH, release
by permafrost thawing or wetlands, emis-
sion of N,O, phosphorus and dust, and the
effects of wildfires to contribute to global
warming studies. Despite the large tem-
poral and spatial discrepancy between flux
observations and EMS, both methods can
complement each other in detecting
hotspots, comparing models, and remote
sensing. Flux research should also take into
account global carbon and nitrogen cycles,
spatial and temporal representativeness of
data, mechanisms of flux changes, uncer-
tainties of ESM, and other processes not
considered in ESM. Finally, clarifying flux
mechanisms will contribute to modifying
ESM and global warming studies.

Dr. Emori encouraged communication be-
tween scientists and society and emphasized
the importance of providing information un-
der the recent climate crises. There was a
very intense discussion among guest speak-
ers from the US and Europe. Various consid-
erations should be taken into account on the
relationship between science and society.

Figure 1 Speakers in the session of Linking scientific communities & Linking science and society
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Summary of general discussion

Hiroyuki Muraoka
River Basin Research Center, Gifu University, Japan
muraoka@green.gifu-u.ac.jp

On Day 3 of the workshop, General Discus-
sion was organized by two parts: (1) out-
come reports by the coordinators of thematic
sessions during the three days, and (2) panel
discussions by the speakers of the thematic
sessions. The panelists were Dr. Shuli Niu
and Dr. Hideaki Shibata (ecological process-
es), Dr. Yongryel Ryu (remote sensing), Dr.
Jeyannu Vijayanathan (soil system), Dr.
Jiangong Liu (flux observations), Dr. Akihi-
ko Ito (modeling), Dr. Akira Tani (trace gas-
es), and Dr. Hiroyuki Muraoka (chair of the
panels). The second part of this session was
mostly held by findings and/or comments by
the speakers based on their participation to
the workshop as well as their experiences in
research and networking. They were also
requested by the session chair to give any
thoughts on the following items, i.c., (a)
achievements and lessons learned in 20
years of AsiaFlux, (b) challenges in future
research and observations, (c) recent argu-
ments for terrestrial observations, and (d)
opportunities by broadening and strengthen
the network.
Major points of the findings/suggestions by
the panelists were as following:
® Combination of multiple approaches to
address one specific scientific questions
is valuable, for example to use site-
level manipulative experiment and
global data synthesis to study how eco-
system responds to environmental
change. Site-level experiment will offer
deep insight for a better understanding
in processes while global synthesis will
provide general response patterns which
links to regional and global issues, and
policy making. This workshop is very
amazing and exciting -- saw the expec-
tation and promotion of previous gener-
ation on young generation, and also the
grow-up of young students who con-
tributed lots of excellent posters (S.
Niu).
® Addressing research hypothesis on the
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consequences of short-term and long-
term climate change, vegetation dynam-
ics, and nutrient cycling should be one
of highly important challenge. Long-
term data base and knowledge by re-
search networks are fundamental to
these research, and further cooperation
of AsiaFlux and LTER (long-term eco-
logical research network) will be the
key to make a difference. In addition to
the presentations of the research find-
ings, it should also be valuable to or-
ganize a group work to develop new
joint research projects and activities (H.
Shibata).

In-situ  observation network like
AsiaFlux sites is essential to achieve
higher accuracy in satellite remote sens-
ing of ecosystems. Since the estimated
physical parameters by satellite remote
sensing rely on the spectral reflectance
from the Earth surface, cooperative ac-
tivity with observation network like
PEN (Phenological Eyes Network)
should be advanced to gain reliable in-
situ data (Y. Ryu).

Soil system is often treated as ‘black
box’ in flux observation research, but it
is quite important to deepen our under-
standing on the ‘inside’ and ‘outside
(carbon budget)’ of the box. Soil respi-
ration varies in time and in space and
cannot be observed globally by satel-
lites. It also varies by ecosystems and
the observations are not held uniformly
in space. Therefore, integration of ob-
servations and efforts is highly recom-
mended in Asian region and in global,
for which networking and data sharing
would be the key (J. Vijayanathan).

Our knowledge about blue carbon sys-
tems has been growing rapidly these
years. At the same time, we still have
many gaps to fill. Also, we should not
be too optimistic about the point that
blue carbon systems are the secret
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weapons against climate change. We are
still far from the conclusion. The major
challenge for estimating the role of CHy4
emission in offsetting blue carbon is the
lack of local carbon and hydrology, and
how to properly interpret the interaction
between CH4 and biophysical variables.
Always being critically thinking may
help us reexamine the past knowledge
and think about the future challenges (J.
Liu).

More than 20 years ago validation of sim-
ulation models had been quite limited due
to lacking flux data, but only annual data
of NPP or biomass were available from
IBP. Flux observation and its network of
multiple sites in the world provided valu-
able data on diurnal, seasonal, inter-
annual patterns for many years, and for
global, which are quite essential for vali-
dation and further advancement of simu-
lation models. While we acknowledge the
developments of various models, we still
need to work together with in-situ flux
observations and process research to ad-
dress the uncertainties in estimation (A.
Ito).

Emission of reactive gases such as iso-
prene and monoterpene are predicted to
increase by global warming. Further anal-
ysis on the possible impacts of these gas-
es on the atmosphere is needed since their
reactive rates may increase. To address
these issues combined research and inte-
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grated analysis by in-situ observations,
satellite observations and model simula-
tion should be advanced. Coupled obser-
vations of greenhouse gases and reactive
gases may provide further added value of
the research by the AsiaFlux community
(A. Tani).
The comments and suggestions by the panel-
ists provided all participants to consider
more about their future activities in research
and networking in our region and globally.
We also shared the feeling that young gener-
ation is the engine of AsiaFlux which has a
role to advance the science and deliver the
data and knowledge to other scientific disci-
plines as well as to contribute to sound deci-
sion making on our environment under cli-
mate and societal changes.

Asia Flux20lSR Ty
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Figure 1 Panelists of general discussion (Photo by Mr. Narita of NIES)
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General Discussion

Lessons learned and next design

Achievements and lessons learned in 20 years
* Fundamental concept was proposed 20years ago
* Numbers of obs. sites, data sharing, integrated analysis, models, link between in-
situ and satellite data
* What do we want to see in the future?

Challenges — future research and obs. themes/targets
+ Greater needs to carbon, water and GHG research
* Network research
* Advanced technology (measuring systems, new models, machine learning, etc.)

Recent arguments for terrestrial observations
* Coordinated (systematic) observations — cross disciplines, multiple platforms
* Essential Climate Variables, Essential Biodiversity Variables

Opportunities by broadening and strengthen the network

* Intra- and inter- regional cooperation
* Network with other networks (LTER, BON, etc.)

Figure 2 Summary of discussions
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Part 3: Summaries of Young Scientist meeting

AsiaFlux 2019 Young Scientist Meeting

Hiroki Ikawa
Institute for Agro-Environmental Sciences,
National Agriculture and Food Research Organization, Japan

Introduction

“The key of success is to give and
take the technical information, the data
themselves and the method of data analysis
under the spirits of equality and reciprocity”
— Dr. Gen Inoue wrote in the first AsiaFlux
Newsletter (Inoue, 2002). Inspired by his
words, the Young Scientist Meeting hosted
an activity to share our opinions on ‘a good
scientist’, hoping that our thoughts will sup-
plement the legacy of AsiaFlux toward the
next generation.

Messages from guest speakers

A good scientist is someone who is curious
about the world around him/her. This person
addresses this curiosity by conducting a set
of experimental measurements and theoreti-
cal calculations to test hypotheses about
how the world functions. And this person
completes the work by writing about the
research so others can learn about what was
found and by becoming a better scientist
through the give and take of peer review.

Dr. Dennis Baldocchi

A good scientist is one who is never happy
with the easy answer and is ready to change
position and idea. Furthermore, a good sci-
entist is one who does not see the colleagues
as competitors but as collaborators and for
this reason shares with them data and tools
in name of scientific progress.

Dr. Dario Papale

How to be a good scientist:

Be aware of your biases and be aware that
you cannot control all of them (Moss-
Racusin et al., 2012). Be generous with your
data and code (It’s not your data.) (Piwowar
et al., 2007; Piwowar and Vision, 2013).
Practice reproducible, transparent science

(Wilson et al., 2014). “Everyone here is
smart. Distinguish  yourself by being
kind” (Powell, 2018)

Dr. Benjamin Bond-Lamberty

Messages from participants

A good scientist is one who can maintain
strength, both physically and mentally. Per-
sons with healthy body and mind can stay
positive, appropriately competitive, and con-
siderate to others beyond their community.
Also, the person does not forget to smile to
colleagues, friends, and family.

Hiroki Ikawa (Organizer)

A good scientist is one who is curious. Be
curious about the world around you. If you
see something interesting, find out how it
works and why it is that way. And not just
in your field of interest. We often pull ideas
from Economics and technology from the
Maker community to help us understand
ecosystems.

Joe Verfaillie (University of California,
Berkeley, Contributor to the ‘good scientist’
task)

In the following sections, I categorized
participants’ messages about how good
scientists would obtain their ideas, how
their personality would be, and how their
ability would contribute to the advance-
ment of science. Some contents may be
similar and I intentionally kept original
messages from each participant as possi-
ble.

Idea

A good scientist is one who is curious,
confident, critical, as well as persistent
about what they do. A good scientist is
one who is questioning with common-
sense and visualizing the unseen. A good
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scientist is one who is able to find an inter-
esting topic with a long-term vision. A good
scientist is one who keeps different point of
view in mind and anytime even if when
someone criticizes or deny one’s data that
the one considers is correct. We should be
aware of that that human tends to consider
what we are doing is correct. Someone may
have another perspective. A good scientist is
one who can enjoy thinking about new ide-
as, pick up ideas (eg, analysis method) from
other research fields and be tough even in
the face of a lot of errors. A good scientist is
one who can think widely about research. A
good scientist is one who creates ideas and
connect them with each other. A good scien-
tist is a flexible thinker (meaning: is com-
fortable being wrong and is not beholden to
a particular idea, set of hypotheses, or meth-
ods; is able to update thinking according to
data & discovery). A good scientist is one
who approaches the world with curiosity.

Personality
A good scientist is one who is not afraid of
changing former knowledge, his/her study
area, and himself/herself. A good scientist
is one who can be persistent. A good scien-
tist is one who is honest with data, results,
and team members. A good scientist is one
who is responsible for students. A good
scientist is one who is independent but
good at corporation. A good scientist is one
who is able and willing to continuously
learn new things in honest and admit mis-
takes, lack of knowledge or skills. Some-
one who is critical both for others and their
own work and data to understand how and
why things work. Someone who is passion-
ate about inspiring the view and under-
standing and willing to share his/her in-
sights and within the community. A good
scientist is one who can inspire people. A
good scientist is one who never stops con-
tributing to the advance of science. A good
scientist is one who is detail-oriented. A
good scientist is one who is self-motivated.
A good scientist is one whose mother is
proud of him/her with respect to their re-
search. A good scientist is one who has a
passion to know the truth and put all his/
her effort on it. A good scientist also
should be able to separate his/her sets of
belief from the fact. To do this he/she must
be able doubt whatever he/she already

know in order to know something with ab-
solute certainty and be open to new ideas.
Never stop learning. I choose the word pas-
sion as opposed to curiosity because I be-
lieve passion derives performance and keep
us going even when things are hard. A
good scientist is one who likes own re-
search themes. A good scientist is one who
never gives up seeking the results of what
they want to reveal. A good scientist is one
who is going high-quality work and likes
sharing. A good scientist is one who in-
spires people who do not know science
well also. A good scientist is one who has
high curiosity and be patient during re-
search and communicate science to the
public. A good scientist is one who under-
stands his or her work very well and shares
the findings for common good. There is no
end in learning and continuous curiosity
even if one experience failures. A good
scientist is one who is curious, generous
with their time and data, creative and kind.
A good scientist is one who is always curi-
ous and is always trying to understand how
things work. A good scientist is also some-
one who seeks to find better ways to com-
municate their research to the general pub-
lic. A good scientist is one who is honest,
confident in what they know, and open to
collaboration. Scientists must above all be
honest and transparent, there can be no
higher crime in science than deceit, theft of
data, or omitting another's contributions to
a body of work. Good scientists do not pre-
tend to be experts in all fields but are confi-
dent of what knowledge they do have as
well as open about their limitations. Since
one cannot expect to be an expert in every-
thing, good scientists are also receptive to
offers to collaborate. The very best scien-
tists bring many experts together to answer
a question which is beyond the skills any of
them possess alone. A good scientist is one
who considers errors as part of the learning
process, an explorer, with curiosity as im-
pulse. A good scientist is well-organized.

Ability

A good scientist is one who is efficient in
time for themselves and others. A good
scientist is one who is ready to take a
chance. A good scientist is one who is
alert. A good scientist is one who can see
things from others perspective and able to
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analyze it and translate it into words in oth-
er societies. A good scientist is one who
conveys their word with more heartily and
harmony with diligence and curiosity. A
good scientist is one who can change what
we see in the world. A good scientist is one
who is highly productive and responsible
and keep going. A good scientist is one
who can lead us to the next step of the top-
ic. A good scientist is one who has a high
view point and does not hesitate to work on
the ground. A good scientist is one who
makes mistake to find. A good scientist is
one who creates ideas and connect them
with each other. A good scientist is one
who is good at presentation. A good scien-
tist is one who works with good scientists
to grow in science to understand and solve
problems and challenges faced by humani-
ty. And who works to translate disagree-
ments in nature into manageable challeng-
es. A good scientist is one who writes good
papers. A good scientist is one who takes
interest in many various things. A good
scientist is one who knows all the details of
his/her science including even values of
coefficients used in measurements and
models, and the person can also output
publications. A good scientist is one who
doesn’t intend to fatten the volume of sci-
ence, but rather increases its treasure. Mak-
ing society to have much less to read and
much more to reap. A good scientist seeks
complete the story & is patient enough to
delve deep works collaboratively and ap-
preciates a diversity of expertise and expe-
rience in colleagues.
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Figure 1 Young Scientist Meeting (Photo by Mr. Narita of NIES)
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Part 4: Highlight Graduate Student or Young Scientist

Highlight Graduate Student

My name is Jiangong Liu, a fourth-year
Ph.D. student studying at The Chinese Uni-
versity of Hong Kong. As an environmental
scientist, | have been working on a project
measuring carbon exchange between the at-
mosphere and mangrove ecosystems in
Hong Kong. My strategies are based on eddy
covariance measurements, wavelet analysis,

Jiangong Liu

information theory, and some machine learn-
ing algorithms. I used to play with process-
based models to estimate CH; emissions
from natural wetlands during my mater pro-
gramme.

Blue carbon refers to the carbon stored and
sequestered at vegetated coastal wetlands,
like mangrove forests, salt marshes, seagrass

Figure 1 Jiangong Liu work in the field site at Mai Po Nature Reserve in northwest of Hong Kong

beds. Currently, people are increasingly rec-
ognizing the powerful ability of blue carbon
ecosystems to uptake and store atmospheric
carbon in their biomass and sediments.
There are two main reasons for that. First,
these coastal wetlands are storing large
amount of carbon owing to their water-
logged environments. The carbon density
can be five times as high as terrestrial for-
ests. Second, their carbon sequestration rate
per area is the highest among all natural eco-
systems. In summary, these amazing wet-
lands are pumping atmospheric carbon from
the atmosphere to their habitats at a high
rate, meanwhile they can secure the carbon
for a long time. Currently, some existing
greenhouse gas mitigation schemes, like
Reduced Emissions from Deforestation and
Degradation and Global Commission on
Adaptation, as well as Nationally Deter-
mined Contributions made for Paris Agree-
ment, have prioritized climate policy to
mangrove conservation and restoration.

Our study site is located at Mai Po Nature
Reserve in northwest of Hong Kong
(Figure 1). It is a subtropical estuarine
mangrove wetland, representing the single

largest mangrove stand at Hong Kong, and
the sixth in China. The dominant tree spe-
cies, Kandelia Obovata, is one of the most
typical mangrove species in Southern Chi-
na. We began to collect flux information
including CO,, CH4, water and energy
since February 2016. Long-term and con-
tinuous measurements of the fluxes can
provide us the information regarding how
their variations look like at different time
scales. Furthermore, we compare the flux-
es with meteorological and hydrological
variables to investigate the controlling
drivers of major greenhouse gases CO,
and CH,4. Thus, we can better predict the
climate benefits of mangroves in a chang-
ing environment. Our research results
demonstrate that the mangroves at Hong
Kong have a similar annual carbon seques-
tration rate with other mangroves in
Southern China. They are among the most
productive ecosystems. The Hong Kong
mangroves are a stronger carbon sink dur-
ing dry seasons rather than wet seasons.
Together with other findings over the
world, it is suggested that this counterintu-
itive seasonal pattern of CO, uptake can be

29




¥

universal for mangroves. The seasonality is
dominated by a mechanism that the carbon
stored in plant biomass and sediments is
highly sensitive to temperature. Therefore, a
climate warming may largely weaken the
ability of mangroves in absorbing and stor-
ing carbon.

The processes associated with CH,; emis-
sions in wetlands have been widely de-
scribed as non-linear, scale-emergent and
asynchronous. Pairing CH, fluxes and their
biophysical drivers using traditional statisti-
cal methods may not work well for a coastal
wetland. In our study, we introduce random
forest, wavelet decomposition and infor-
mation theory to address the puzzle. Wave-
let analysis can decompose the signals into
different time scales, and then random forest
and information theory take advantage of
that and analyze data without linear assump-
tions and add temporal direction to the re-
sult. Our findings challenge the traditional
thought that mangroves are a minor CHy
source. The radiative forcing induced by
CH, emissions can offset 26% to 54% of the
carbon sequestration rate of mangroves, over
decadal to centennial time horizons. Meteor-
ological (e.g. temperature) and biophysical
variables (e.g. GPP and latent heat) domi-
nate CH4 variations at shorter daily periods,
whereas hydrological variables (e.g. salinity
and dissolved oxygen) determine them at
longer multi-day periods. In the future, the
changing environments including global
warming, eutrophication, decreasing salinity
and extreme weather may reduce the cooling
potential of this subtropical mangrove.

Here are some of my opinions on doing re-
search. For the people like me who are doing
ground-based measurements, the very first
thing we need to do is to know our study site.
It is important to know the unique and uni-
versal characters of each site. A full under-
standing of study sites underpins every of our
next moves, and all good research stories
come from it. Another interesting thing in
doing science is to test those long-standing
assumptions with your own data. For exam-
ple, mangroves have been regarded as a
prime candidate in forest restoration because
of its significant contribution to sequestrate
CO,, on the other hand, their CH4 emissions
are assumed to be negligible due to the saline
environment. However, our study tells people
it may take a high cost of CH,; during man-

grove restoration if we ignore the hydrologi-
cal condition. To verify if our data march, or
partly march or mismatch the existing theory
may help us understand what we have known
and what we need to know. Last, as climate
scientists, we should also have the skills to
present our work to different people and let
them know what is happening to our planet.
The next step of my research would be to
combine satellite images, global carbon and
water data sets, machine learning tools and
process-based models for a better under-
standing of global carbon-water-climate cy-
cling. It would be a great challenge for me to
upscale my knowledge from a specific eco-
system to the global. I am looking forward to
making use of all the fancy tools.

Contact information:
jiangong liu@link.cuhk.edu.hk
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Highlight Graduate Student

I am Tsukuru Taoka from Japan and 23
years old. I lived in Mino city, Osaka-fu,
Japan, until I was 18. Now, I study in labor-
atory of micrometeorology, Shinshu Univer-
sity, Matsumoto city, Nagano Prefecture,
Japan. | am a first-year master’s student. |
am honorable to receive the ‘student best
poster award’.

My major is micrometeorology. Our main
work is measuring methane flux from a mid
-latitude shallow lake using eddy covariance
technique (Figure 1a). Along with the flux
measurement, we also collect lake water

Tsukuru Taoka

(Figure 1b), bubble (Figure 1c) and the sedi-
ments (Figure 1d) for analyzing methane
concentration, because it is important to un-
derstand methane dynamics in the sediments
and lake water to know the controlling
mechanisms of methane emission.

Figure 1 Measurements (a: eddy covariance system; b: water sampling; ¢: methane bubble
collection; d: sediment sampling) in Lake Suwa

Methane is an important greenhouse gas.
In lakes, methane is produced in anoxic
sediments by methanogenic bacteria, and
emitted to the air via diffusion and ebulli-
tion. Previously, floating chambers and
funnels were generally used for measuring
methane flux from lakes. However, these
methods cannot detect the sub-dairy
change of methane emission due to their
limited time resolution. Also, the spacial
coverage of eddy covariance technique is
larger than floating chambers and funnels.
So, we used eddy covariance technique to
detect the sub-dairy change in methane
emission, and analytically partitioned total
methane flux into diffusive and ebullitive

flux. The analysis period is September
2017 to August 2018. On seasonal scale,
both diffusive and ebullitive flux became
highest in the summer due to enhanced
methane production in the sediments. Dif-
fusive flux increased with increasing wind
speed due to enhanced gas transfer effi-
ciency, and it became highest in the after-
noon when wind speed is also high. Also,
it became higher in the summer than in the
winter due to higher dissolved methane
concentration in surface water. Ebullitive
flux showed clear diurnal variation with
highest in the morning and lowest in the
afternoon though such a variation was rel-
atively obscure in the summer. In the win-
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ter, the amount of bubble accumulated in the
sediments would be generally too small to
be emitted to the air in the afternoon due to
slow methane production. However, such a
limitation of ebullition was not seen in the
summer. From these results, we should con-
sider the bubble accumulation in addition to
the triggers of ebullition.

Our major study site, Lake Suwa, is located
in the center of Nagano, and it is also sur-
rounded by mountains. It takes about 1.5
hours by car from Matsumoto to Lake Su-
wa. Lake Suwa is famous for a display of
fireworks held in summer. In the event,
about 40,000 fireworks can be seen, and
about 500,000 people visit Suwa to see the
fireworks. In Lake Suwa, an ice ridge called
omiwatari (Figure 2b), literally god’s foot-
steps, is formed on the surface of the lake in
winter. Omiwatari has been recorded for
more than 600 years. From the record, it is
clear that the frequency of this phenomenon
is decreasing in these days, and it is said to

be the result of global warming. In the win-
ter of 2018, omiwatari was seen for the first
time in 5 years. The whole surface of the
lake is covered with ice in winter (Figure
2a). In this site, steady methane bubble
emitted areas are observed in the north of
the mast. From this area, clearly high me-
thane emission is observed. The wholes on
the ice are created due to steady methane
bubble emission. We are studying the con-
trolling factors of methane emission from
Lake Suwa, a mid-latitude shallow lake. We
go to Lake Suwa at least once a month for
maintenance and sampling. I would like to
briefly introduce our research. This is based
on my bachelor thesis.

Figure 2 Lake Suwa in winter (a: ice cover the lake; b: omiwatari in the lake)

For more precise estimation for the emission
of greenhouse gases from lakes, flux meas-
urements in several conditions are necessary.
I am now engaged in verifying and modify-
ing the model of methane emission via diffu-
sion and ebullition for more accurate estima-
tion. In ‘young scientist meeting’ held on
October 3, we discussed on how a good sci-
entist should be. My group finally came to
the idea that a good scientist is one who can
open up new field by challenging and keep
questioning. [ will work harder in order to
become such a good scientist.

Tsukuru Taoka
Email: 19ss605a@shinshu-u.ac.jp
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Part 5: Short essay from Invited researchers

Regional leaders responsible for the next generation of
AsiaFlux network in Southeast Asia (SEA)

Amnat Chidthaisong
AsiaFlux Steering Committee members
The Joint Graduate School of Energy and Environment,
King’s Mongkut University of Technology Thonburi, Thailand

Participating in the “AsiaFlux2019 -20th
Anniversary Workshop-" in Takayama this
October, I am very delighted to see the ac-
tive participation of young researchers from
Asian countries. In fact, nurturing young
scientists in flux-related research fields have
been given one of the AsiaFlux priorities
since its establishment many years ago. A
training workshop at every annual AsiaFlux
meetings has provided a great opportunity
for young scientists to gain new knowledge
and development, as well as to get to know
young scientist from other countries. Young
participants become the valuable and essen-
tial seeds for our AsiaFlux networks and
future collaborations. Advancement in re-
searches related to exchanges of carbon di-
oxide, water vapor, and energy between ter-
restrial ecosystems and the atmosphere
across daily to inter-annual time scales
needs their active participation and contribu-
tion.

I myself is one of those who have received
training from AsiaFlux network (I was
trained at AsiaFlux Training Course 2006 on
Micrometeorology in Tsukuba, Japan).
When coming back to Thailand, together
with colleagues we launched the eddy tower
network, today known as a “ThaiFlux”. At
the beginning I can say that no researcher in
Thailand who works on eddy tower and on
monitoring the exchanges of carbon and oth-
er elements at ecosystem level. Building
capacity for our young researcher was thus
one of the priorities. Since then we have
been trying hard to push for capacity build-
ing of young researchers in Thailand. With-
out supports through various activities of
AsiaFlux, we would not be able to pursue
our research on ecosystem carbon and ener-

gy exchanges as it is of today. Furthermore,
we now can reach out to support many
young scientists from and collaborated with
those in SEA region such as Myanmar,
Laos, Cambodia, Philippines, Malaysia, In-
donesia, and Vietnam. We have hopes that
in the near future we could connect them
together and become a real “regional net-
work” in Southeast Asia.
I would like to encourage young re-
searchers in SEA to join our regional net-
work. We have so many interesting re-
search topics that we can work together.
SEA is situated between the southwestern
Pacific Ocean and eastern Indian Ocean.
This makes SEA exposed to various mul-
ti-scale meteorological features, includ-
ing ENSO, MJO, Rossby wave, tropical
cyclones and isolated convection. We
now know that these features are subject
to change as global warming is escalated.
Vegetation in SEA is also highly diverse
and its responses to climate change is still
poorly understood. On top of these, SEA
is one of the fastest growing economic
regions in the world. This leads to a rapid
change of land-use and intensification of
atmospheric pollutants, causing a change
in atmospheric composition and affecting
ecosystem processes. In fact, deforesta-
tion rate in SEA has been very high and
forest regeneration has made secondary
forest a majority in SEA. From these
unique characteristics, we can imagine
that SEA is hosting one of the most com-
plex land-ocean-atmospheric systems in
the world. How climate change and var-
iability affect to these complex systems
especially the tropical forest of SEA, and
how these have the consequences to our
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sustainability development are still poorly
understood. Filling such knowledge gaps
requires a continuous and highly interdisci-
plinary science team working as a multi-
institutional-international research network.
We need the young to participate in our SEA
ecosystem research network and contribute
to the advancement of science and sustaina-
ble development of our region.

Contact information:
amnatcop18@gmail.com
amnat_c@jgsee.kmutt.ac.th

Figurel starting from the left; Prof. Chidthaisong, Dr. Hirata and Dr. Kho at Banquet
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Part 6: Introduction of next conference

Welcome to attend next AsiaFlux 2020 in Malaysia

Lulie Melling, Angela Tang
Sarawak Tropical Peat Research Institute (TROPI)
Lot 6035, Kuching-Kota Samarahan Expressway, 94300 Kota Samarahan Sarawalk,
MALAYSIA

In 2020, the AsiaFlux Conference moves to
the southeast of Asia, and more specifically
to Kuching. Kuching is the capital city of
Sarawak, the largest state of Malaysia situat-
ed on the island of Borneo. Sarawak is a
home to a wide range of nature and cultures,
and Kuching is the ideal base for exploring
Sarawak. The nearby national parks include
the Bako - Sarawak’s oldest national park
featuring multiple biomes including rainfor-
est, Gunung Gading - home to Rafflesia,
world’s largest flower, Kuching Wetlands -
a fascinating mangrove ecosystem, Kubah —
mixed dipterocarp forest which is known for
its diversity of palms and orchids, and Se-
menggoh Wildlife Center - an orangutan
rehabilitation centre and sanctuary.

The next AsiaFlux Conference will be held
on 22-24 September 2020. The conference is
jointly organized by Malaysian Peat Society
(MPS), Sarawak Tropical Peat Research In-
stitute (TROPI) and AsiaFlux Science Steer-
ing Committee, in collaboration with Na-
tional Institute for Environmental Studies
(NIES) and Hokkaido University of Japan,
and supported by Sarawak Convention Bu-
reau.

AsiaFlux 2020 is a prestigious event orga-
nized with a motivation to provide opportu-
nities for the delegates to present their most
recent research activities, to exchange new
ideas and experiences, to establish research
relations and to explore possibilities of col-
laborative research. With the conference
theme, ”The Nexus of Land Use Change,
Ecosystems & Climate: A Path towards Sus-
tainable Development Goals (SDGs)”, we
intend to make this Conference as the plat-
form to raise awareness to the Government,
the Industries and the People especially po-
tential young scientist from Southeast Asia
such as Indonesia, Philippines, Thailand and
Vietnam on the importance of GHG cycling
in guiding sustainable land use policies in

the region. Together with several invited
talks from internationally renowned scien-
tists, training course, young scientist meet-
ing and tropical excursion, AsiaFlux 2020
will offer a rich, stimulating and enthralling
programme.

Social events will also be an important part
of AsiaFlux 2020. Besides having a chance
to schmooze with colleagues and new ac-
quaintances in an informal atmosphere, you
will be able to enjoy an extensive variety of
mouth-watering local delicacy and tradition-
al cuisine.

In 2020, Sarawak TROPI will be celebrating
our 10th anniversary of flux tower measure-
ments. Thus, we are very excited and look-
ing forward to welcoming you in Kuching
next September!

Find more information at the conference

website:https://www.asiaflux2020.com/
index.php

35



https://www.asiaflux2020.com/index.php
https://www.asiaflux2020.com/index.php

AsiaFlux Newsletter
April 2020, Issue No.41

?fom Ed'tOf

This issue of AsiaFlux newsletter mainly

reports the AsiaFlux2019 -20th

anniversary workshop -.

In this successful workshop, many new

and excited researches and results were

showed. The great development of
‘ ' AsiaFlux in last 20 years will encourage ‘ '

4» young scientists to get excellent o

a | achievements in future. [ -
| | am so glad | am a member in this

f community and make my effort to the L
' Fi development. LY '
r At last, | am so glad | have the chance to L
edit the newsletter. Thanks Ms Yukimi
‘ ' Nakata for her help. Thanks the ‘ '
| ‘ contributions of Prof. Guirui yu, Prof. ' 1
| Takashi Hirano, Prof. Taku M. Saitoh, Prof. ]
Dennis Baldocchi, Dr. Benjamin Bond-
Lamberty, Dr. Ryuichi Hirata, Dr.
' Munemasa Teramoto, Dr. Hideki
obayashi, Dr. Tomomichi Kato, Prof.
‘ ’Ijiroki Iwata, Prof. Kazuhito Ichii, Prof. 4 '
Hiroyuki Muraoka, Dr. Hiroki Ikawa, Mr.
Jiangong Liu, Mr. Tsukuru Taoka, Dr.
' . Amnat Chidthaisong, Prof. Lulie Melling, : ‘

and Ms Angela Tang to the newsletter.
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The Editor of National Institute for Environmental Studies
AsiaFlux 16-2 Onogawa, Tsukuba 305-8506, Japan
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