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TOWARDGAMEOBJECTIVES

Tetsuzo Yasunari
University of Tsukuba
yasunari@atm.geo.tsukuba.ac.jp

The human life, economics, agriculture and
ecosystem in Asia/Australia region depend deeply
upon the monsoon climate and its variability. Droughts
and floods associated with the monsoon rainfall
variability frequently cause serious damages for the
human life and ecosystem in these regions. The
seasonal forecasting of monsoonrainfall and the control
of water has been a matter of great concern for the
people and countries in these regions.

On the other hand, the Asian summer and winter
monsoon playsamgor roleinthegloba climate system
and its variability, through the energy and hydrologica
cycle in the atmosphere-ocean-land system of this
region. Theinterannud varigbility of the ASan monsoon
playsakey role on triggering and modulaing the ENSO
intheequatoria Pacific. Thevariability of the monsoon,
inturn, is likely to be strongly affected by the land-
surface processes (snow cover, soil moisture etc.) over
the Eurasian continent.

The GEWEX Asian Monsoon Experiment
(GAME) was started in 1996, as part of GEWEX
(Global Energy and Water Cycle Experiment) under
WCRP (World Climate Research Programme), to
understand the role of the Asian monsoon as a mgor
component of the globa energy and water cycle, and
to understand the feedback processes, i.e., radiation,
cloud, precipitation and land surface hydrology, in the
diurnd cycle, andintra-seasond , seasond tointerannual
variabilitiesof the Asian monsoon. To assesstheimpact
of the large-scale Asian monsoon variability on
regional or basin-scale hydrological cycle and water
resources is another essential objective of GAME.

In 1998, GAME Intensive Observing Period (10P)
was implemented, which included the enhanced
radiosonde observations during the summer monsoon
season at more than 110 upper air staionsin the Asan
monsoon countries. Three regional experiments with
intensive observation of the surface energy and
hydrological processes were also conducted in
Thailand (GAME-Tropics), Huai-he river basin of
central China(GAME-HUBEX) and Tibetan Plateau

(GAME-Tibet). The surface hydro-meteorol ogical
processes in the cryosphere of east Siberia (GAME-
Siberia) was started synchronoudly with the IOP. In
1999 summer, the follow-up experiments to the IOP
1998 were implemented in GAME-Tropics and
HUBEX region. Aspart of GAME-AAN (Asan AWS
Network), the long-term monitoring of the surface
radiation and energy fluxes has been continued at about
10 stations covering from the Arctic coast in Siberia
down to the tropical monsoon forest in Thailand.

The data collection, archive and dissmilation have
been under way as part of GAME Archive
Information Network (GAIN). Based upon the data
obtained through these experiments and monitoring,
regiona atmospheric and hydrological modeding activity
has started in each region as well asthe whole Asian
monsoon region. The four-dimensional data
assimilation (4DDA) of the |OP data set is starting at
Japan Meteorological Agency (JMA) and the
Meteorological Research Ingtitute (MRI).

In this sense, the GAME research activity has
just started. | do believe that this GAME News will
provide a very good and unique opportunity for
introduction of the overall GAME activity and
exchange of information among the international
community of GAME.

SUMMARY AND TOPICS OF HUBEX
INTENSVEFIELDOBSERVATIONS

Yasushi Fujiyoshi
Institute of Low Temperature Science
Hokkaido University
and
Kazuhisa Tsuboki
Institute for Hydr ospheric-Atmospheric
Sciences, Nagoya Univer sity
tsuboki@ihas.nagoya-u.ac.jp

The energy and water cycle in the subtropical
monsoon region of the East Asia is characterized
largely by Baiu/Meiyu front in summer. It is one of
subtropical fronts and a unique subsystem of the Asan
monsoon. Cloud/ precipitation sysemsin Variousscae
are formed in this frontal zone and play mgor rolein
the energy and water cycle in this region. One of
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subjectsin GAME/HUBEX s to study the evolution
of mesoscale cloud system. Main objectives of this
study areto clarify roles of amesoscae cloud system
in time variation of regional-scale energy and water
cycle and to revea evolution of a mesoscale cloud
system and itsresponseto time variation of land-surface
sysem. Inthis article, We will summarize contents of
the HUBEX Intensive Field Observationswhich were
performed in 1998 and 1999 and some topics from
these observations.

1. Intensive field observation in 1998

In 1998, HUBEX group performed meteorol ogica
observation from May to August, the surface fluxes
observations in each season and the intensive field
observation of meteorology and hydrology in June and
July (Baiu season). The following universities and
institutions were participated: Hokkaido University,
Nagoya University, Kyoto University, Japan, China
Meteorological Administration, National Climate
Center, Meteorological Bureau of Anhui Province,
Huaihe River Commission, Beijing University, and
Nanjing University, China. Main observations are as
follows.

radiosonde observations at 21 points 4 times a day,
weather-radar observations at 6 points,

Doppler radar observations at Shou-xian, Feng-tai
and Huai-nan,

dense raingauge observations,

and flux observations in paddy field, farmland, for-
est and lake.

During the intensive field observation, a record-
breaking flood occurred in the Y angtze River region.
A large amount of important data was obtained by
thesefield observations.

2. Intensive field observation in 1999
HUBEX group aso performed meteorol ogical
observation in 1999: the surface flux observations and
the intensive field observation of meteorology and
hydrology in June and July (Baiu season). Main
observations are asfollows:
radiosonde observations at 15 points 4 times a day,
weather-radar observations at Fuyang,
Doppler radar observations at Shou-xian and Feng-
tal,
dense raingauge observations,
AWS long-term monitoring,
and flux observations.
The long-term monitoring of the surface fluxesis
continued since the last year. Synoptic-scale situation

waslargely different from thelast Baiu season. During
the intensive field observation, several types of
precipitation were observed. In particular, precipitation
was significant during the period from 21 June to 8
July 1990,

3. Internal structure and evolution of a meso-a -

scaeconvective system in aMelyu Front

A meso-a-scale convective system was formed
and devel oped over the radar network of HUBEX on
29-30 June 1998. Heavy rainfall was caused by the
system in some region with a maximum amount of
precipitation being grater than 350 mm. Radar
observation showed that six distinct meso-Beta-scale
convective clusters had evolved in the meso-a-scae
convective system. Each convective cluster consisted
of one or severa convective rainbands.

4. Squal line observed on 16 July 1998

After the Melyu front moved to the north of the
area, ahigh controlled over the basin. During the period
from 11 to 19 July, convective clouds developed in the
afternoon everyday. Organized convective clouds and
asgual line were observed by Doppler radars. The
convection was very much intense and the echo top
height occasiondly reached morethan 17 kmin height.
The convective clouds were sometimes organized into
a rainband. The squall line was one of the most
significant event observed on 16 July 1998. A line
structure was observed and it moved from the
southwest to the northeast. Theleading edgewas clear
in a vertical cross section and a rear-inflow was
significant. When the squall line passed over the
Doppler radar site, intense echo and lightening were
observed.

5. HUBEX data center

The data obtained from the HUBEX field
obsarvationswill be stored a Nationa Climate Center,
Beijing, China as well as Nagoya University, Japan,
with regional 4DDA data and satellite data (GMS,
NOAA, TRMM). All of datawill be open for GAME-
registered researchers after 1 October 2000.

6. Workshop on Meso-scale Systems in Meiyu/Baiu
Front and Hydrologica Cycle
In order to exchange research results by HUBEX,
we had the workshop in 3-9 November 1999 at Xi'an,
China. Sessions organized in this workshop were as
follows:
Session 1: Multi-scale aspects, and energy and water
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cycle of Meyu/Baiu front,

Session 2: Meso-scale cloud system,

Sesson 3: Boundary layer fluxes, radiation and energy
budget,

Session 4: Remote sensing in the study of energy and
water cycle,

Sesson 5: Hydrologicd modd, its coupling with regional
meteorologica modd and 4DDA.

Many researchers presented in each session and
fruitful discussion was carried out in this workshop.
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START IN THE GAME-TIBET RESEARCH
PHASE

Toshio Koike
University of Tokyo
tkoike@hydra.t.u-tokyo.ac.jp

The participants of the GAME-Tibet Pre-phase
Observing Period (POP) in 1997 and the Intensive
Observing Period (I0P) in 1998 is making grest efforts
for analyzing the large amount of data obtained during
the POP and the IOP. The preliminary observational
results were reported at the First International
Workshop on GAME-Tibet in Xi‘an, China, in January
1999, and the Third Internationa Scientific Conference
on GEWEX in Beijing, China, in June 1999. This short
article introduces some of interesting phenomena

reported at the above two meetings.

The surface energy budget studies point out the
imbalance of net radiation (Rn) with soil hesat flux (G)
and sensible (H) and latent (IE) heat fluxes observed
by using the eddy correlation method. The residud,
Rn-H-E that is G, reaches to 300W/n? on atypical
sunny day. The value is much greater than usud. This
type of imbalance was obtained not only at one site
but at severa ones. Thisissue should be fixed through
further careful dataquality check. The estimated value
of Qs by using the diurnal variation of the surface
atmospheric pressure fell down abruptly at the onset
of the monsoon.

The 3D Doppler radar was deployed for TRMM
PR vdidation. The horizontd scae and height of echo
from the TRMM PR are consistent with those by the
ground-based radar, while the reflectivity values of PR
is 7 dB larger than those by the ground-based radar.
Meso-scale vortices were often observed in vigorous
convective clouds by using the ground-based radar, as
shown in Fg. 1. Rainbandswere sometimes observed.
In many cases, the rainbands extended from the
southwest to the northeast. Clear decrease of
precipitation as a function of latitude was found, but
no significant relation was found with dtitude by using
raingauge network.
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Fig.1 Meso-scale vortices observed by the 3D
Doppler radar.

Figure 2 showsthe seasonal and spatial variations
of soil moisture and temperature profiles. Clear
tendency of permafrost characteristics dong the north-
south line was identified. The large discrepancies of
the soil temperature and moisture profiles and active
layer depth aong the dope were observed. Sub-surface
flow is considered to play an important role on the
distributions of the hydrological parameters on the
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hilldope.

Two characteristic features were reported based
on the analysis of precipitation isotope sampling data
One is an overdl large value of d-excess, which is
often used for estimating origin of water. The other is
an increasing trend of d-excess during continuous
precipitation periods. A global isotope circulation mode
was used for explaining these characteristics and
suggested the importance of cloud processfor high d-
excess value over the Tibetan Plateau.

TRMM Microwave Instrument(TMI) was used
for estimation of land-surfacehydrologica parameters.
The estimated snow physical temperatureisin good
agreement with the observed surface temperature by
using the infrared thermometer, although the snow
depth has not been validated because the lack of the
ground-based snow depth data. The estimated soil
moisture corresponds reasonably to the soil moisture
observed by the TDR sensor at 4cm in depth. The
monthly averaged diurna cycle of the land surface
physical temperature calculated by the proposed
agorithm shows the same pattern of the observed one
with severa K bias. The daily averaged optica depth
of the precipitation field derived from the TMI isin
good correspondence to the spatialy averaged ground-
based rain datain meso-scale.
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Fig.2 Seasonal and spatial variationsof soil moisture
and temperature profiles.
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ENHANCED RAWINSONDE OBSERVATION
FOR GAME-TROPICS

Akira Watanabe
Fukushima University
may@db2.educ.fukushima-u.ac.jp

It isvery important to investigate cloud variations
inthetropics. Thisisbecause heat sourcesinthetropics
are mostly due to condensation of heating generated
in alarge number of convective clouds and driving the
generd circulation. The Western Pecific is the most
cloud-developing region in the tropics. We started the
first observation of GAME-Tropics in 1996 in
Thailand, and carried out intensive observation from
Apr.15 to Sep.15 in 1998 in Southeast Asia region.
We observed the upper-atmospheric structure by
rawinsonde four timesaday at the Thai Meteorologica
Department (TMD) observatory. In addition,
enhanced rawinsonde observation was made four or
eight times a day at Nongkhai and Sukhothai in
Thailand. We have analyzed these observation data
to examine the diurnal and seasond variation in the
tropics.

Figure 1 shows a time-height cross section of
temperature from Aug.27 to Sep.2, 1996 at Sukhothai.
We can find thetypicd diurnd variation of temperature
in the entire troposphere, and the other meteorol ogical
elements are smilar situation during the rainy season.
However, the typical inversion layer appears to be
about 4 km above sea level during the dry season.
The diurna variation of meteorological elementsis
typicaly under the inversion layer.
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Fig.1 Time-height cross-section of temperature (°C)
from Aug.2700Z to Sep.0221Z, 1996 at
Sukhothai.

Figure 2 and 3 show the feature of equivalent
potential temperatures in a 28-day period in the pre-
monsoon period and 34-day period in the mature
monsoon period which are composite using the spectra
of 2, 3,4 and 28 or 34 frequencies. Figure 2 indicates

the typical 14-day periodic variation and strong
convective ingtability isindicated in the 28-day period.
On the other hand, Figure 3 indicates typical quasi-2-
day variation in the entire troposphere. We can find
the same situation dl over the Indo-China Peninsula
during monsoon period.

We believe that these periodic changes are drive
by the mixed Rossby gravity wave and diurnal
variaion. The one-month variation is the well-known
so-called Madden-Julian (1972) oscillation, and
Krishnamuriti and Ardanuy (1980) have already
showed the half-month variation in meteorological
elements around the Indian Ocean. The quasi-2-day
variation in convective activity over the Western
Pacific Ocean was shown by Takayabu et al. (1996).
The characteristics of composite features are very
smilar to thelr invettigations.

iyt p

Fig.2 Time-height cross-section of equivalent
potential temperature(K) 28-day periodinthe
pre-monsoon period.

Tk

Fig.3 Time-height cross-section of equivalent
potential temperature(K) 34-day periodinthe
mature monsoon period.
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STATUS OF GAME TROPICSAT THE END
1900'S
TaikanOKki

Institute of Industrial Science
University of Tokyo
taikan@iis.u-tokyo.ac.jp

1. Overview

As a part of GEWEX/GAME, the objective of
GAME-Tropics (GAME-T) is the quantitative
monitoring of the vapor flux, precipitation,
evapotrangpiration, radiativeflux, and of their seasondl,
intra-seasonal, and interannual variation in the south-
east Asa Inorder to accomplish thisobjective, various
field observations and data collections were planned
and implemented. The year 1998 was the Intensive
Observation Period (I10P) of GAME and organized
field observations and data collections were carried
out in the target region. The observations during |OP
were generally successful and valuable data were
obtained. The data were examined and a
comprehensive dataset is now under construction.
Following to the |OP year, additiond observationswere
planned and mostly completed.

2. GAME-T Observationsin 1999

Unlike other field experiments under GAME,
GAME-T isdill keeping the field observation systems
amost as same as that were held in the |OP year,
1998. Most of these observations are summarized in

the diagram.
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3. Hux Measurements
There are three groups measuring the fluxes
between atmosphere and land surface. They are:
Kog-Maforest tower site near ChiangMai by the
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group of Prof. Suzuki

Sukhothai paddy field by the group of Prof. Aoki

EGAT tower site by the group of Prof. Ohte

Basically, all of these groups had/will have

campaignsof enhanced flux measurementsusing eddy
corrdationingrumentsetc. in May, August, November
1999, and March 2000. The group of Prof. Suzuki is
also contributing to the raingauge network in the
MaeChaem River Basin. The group of Prof. Aoki
had/will have short-term observations in various
vegetation types ashe did in 1998. The target in 1999
will be teak forest.

4. Rawinsonde and GPS

Due to the extensive resource consumption, there
was no enhanced observation by rawinsonde at TMD
operationa stationsin 1999. Instead there will be an
enhanced observation for two weeks at NongKhai in
January 2000. Thetarget of the observation isto obtain
thediurna cycle of thevertical structurein dry season
at NongKhai. Mainly for the measurements of the
boundary layer of the lower atmosphere, intensive
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observations were carried out at EGAT Tower station
during February 15th through March 3rd, 1999 by the
group of Prof. Sugita. 4 or 5 rawinsonde were released
mainly during daytime and synchronized with NOAA/
AVHRR, TRMM, and LANDSAT observations. GPS
observation will continue long-term at Bangkok and Si
Samrong by the group of Prof. Kato.

5. Radar

Data recording and frequent monitoring of
precipitation by TMD operationa radar was done at
ChiangMai in August 1999. The Omkoi radar of
BRRAA has been operated under their project named
Applied Atmospheric Resources Research Program
(AARRP). It will finish in the year 1999 and it will be
operated under the dam operation project 2000-2005.
The new project has arose 1999-2005 for the rain
making research in the Northeastern region of
Thailand. The new radar system has been installed at
Pi Ma and similar observation, more than 10 times
3D volume scan per hour for 24 hours associated with
air craft in-situ measurements, will be done. The
raingauge network as well as disdrometers will be
relocated to the Pi Mal radar range.

6. Radiometer and Lider

The observation by the precise radiometer and lidar
at S Samrong by Prof. Nakajima and Prof. Takeuchi
is continuing in long range. The 11 radiometers were
ingalled al over Thailand, managed by Prof. Aoki and
the Agromet division of TMD, and were/will be
maintained in June and December 1999. They have
the target of long-term monitoring, as well.

7. Future Perspective
Prof. T. Koike introduced the following project
after the current GAME project. The proposed project
is called Coordinated Enhanced Observationa Period
(CEOP). The ideawill be described in another article
or report, but the magjor concepts are as follows:
The established observational system related to
GAME is precious. The system should be used for
long-term monitoring of the climate change and its
variability in the GAME target regions.
The GAME project is emerging new research
activities in the regions and such kind of activities
should be continued.
The ground observation systems are important for
the validation of satellite measurements. In the year
from 2001 through 2002 will be the era of Earth
Observing System (EOS) and the heritage of

GEWEX/GAME fidld measurement framework will
contributed.

In the discussion at the GAME-T Workshop in
Kanchanaburi in March 1999, the proposal was
warmly accepted with positive comments. CEOP is
planned to start in the year 2001 and will be discussed
indetail inthe GAME-T workshop which will be held
near Bangkok in March 2000.

QUICK RESEARCH REPORT

APPLICATION OF SIB2TO
GAME-TROPICS10P98 DATA

Takashi Arai, Wonsik Kin, Taikan OKki
and
Katumi Musiake
Institute of Industrial Science
University of Tokyo
taikan@iis.u-tokyo.ac.jp

SB2 (Sdlerset d., 1996) isone of thelatest Land
Surface Model, and the source code of the one-
dimensional version of SB2 is opened to the public.
Compared with the original SiB, the new version is
incorporated with a realistic canopy photosynthesis-
conductance model in order to describe the
simultaneous transfer of CO, and water vapor into
and out from the vegetation.

Inthisstudy, SIB2 was gpplied to the observationa
data at a tropical paddy field. These data was
collected by micrometeorological observational
system over paddy field in Sukhothai, Thailand during
GAME-T IOP. Flux data were calculated by the
Bowen-Ratio Method using net radiation, soil heat
flux, water heat storage and temperature and water
vapor at two height.

Comparison of simulated heat fluxes with
observed values on 21st and 22nd October in 1998
(LAI=5) isshown in Fig. 1. Latent heat flux (LE)
and sensible heat flux (H) were well smulated, and
simulated ground hest flux (G) isadmost equd to the
sum of observed G and water heat storage (W). In
this case, daiural variation of the heat fluxes were
well smulated by SIB2.Comparison of smulated heat
fluxeswith observed values on 21t and 22nd August
in 1998 (LAI=1) is shown in Fig. 2. LE is
underestimated and H is overestimated, and simul ated
G isdso larger than the sum of observed G and W. In
the case of small LAI, exchange of energy and water



AME

GAME Letter No. 1 2

Sirmaly el | heal Mus 8 Obs in Sulbachai
i En Clie=t
——LE g ——sBzurg
a3 ——H ! ii
-.I [ il
. G I| ' I' ..'
1 iz ﬂ'|l szm ), o [}
a et il " !II‘.
=4 i - LY |
= g il
< [ 1 I \
= g3 0 I !
= ” |I I
L 3 b 'LI
2.3 ':' II k |
1
Lol | Bk Eoh
T 1 LR I
. 1 [

Tk Dy Frem 2k =lth

Fig. 1 Comparison of the heat fluxes simulated by
original SiB2 with observed values at
Sukhothai paddy field (LAI=5), October 1998.
Rn:net radiation, LE: latent heat flux,
H:sensible heat flux, G:ground heat
flux,W:water heat storage.

is conducted mainly at water surface under canopy
layers. Therefore, evaporation from water surfaceis
large. On the contrary, in SiB2, capacity of surface
water storage is too small to store enough water
realistically. As aresult, soil surface becomes dry
quickly, evaporation from surface is suppressed, and
LE is underestimated.
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Fig.2 SameasFig. 1 but for August 1998, LAI=1.

In order to make up for these defects, SiB2-Pad
in which water body is taken into account was
developed. In origind SiB2, surface water storage is
for puddle storage, but in SiB2-Pad,is corresponded
to paddy field, soil surface is prevented from being
dry and surface water storageisevaluated redlistically.
Further, water temperature is made from ground

temperature independently and then a heat balance
equationisrevised for representing realistic water heat
storage at paddy and the heat flux from water surface.

In the test run by SiB2-Pad, variation of water
depth was smulated well by adjusting soil conductivity.
Simulated water temperature was a little
underestimated during night time, but was much close
to observed values compared with ground surface
temperature smulated by original SIB2.

Comparison of the heat fluxes smulated by SB2-
Pad with observed vaues on 21st and 22nd August in
1998 (LAI=1) isshown in Fig. 3. LE and H were
smulated well. Asthe result, the heat fluxes are also
well simulated under small LAI by SiB2-Pad, and
estimations of the heat fluxes over paddy field have
become possible in al of the year. Since the paddy
field is one of popular land cover in the South East
Asia, such a modification to a land surface model
should be relevant for the various scales of modeling
study in the region. The developed SiB2-Pad is now
under coupling with a GCM and a regional climate
model for further investigations of the energy and
water cycles.
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GAME-SBERIA

TetsuoOhata
Instituteof L ow Temper atureScience
HokkaidoUniver sity
ohata@pop.lowtem.hokudai.ac.jp

1. Present status

Thein-gitu local scale observation in Lena River
basin faced its 3rd year. Data analysis and modelling
activitiesare proceeding.

2. Progress to now
During the 1996-1999, the following results have

been obtained.

(2) Full year observation of the land-surface heat/
water exchange in local sites at flat taiga: The
seasonal progress of heat (water) fluxes were
clarified. Influence of the snow cover seemed to
be low during snow covered season, evaporation
rose clearly in relation to blooming of the trees.
Evaporation amount during this few years seem
to be lower than the result of past studies.

(2) Full year patch scale and drainage scale observation
at tundra area facing Arctic Ocean: Biased
distribution of snow cover characterizes runoff.
Unexpected high runoff occurred in August in
1997 and 1999, but not yet explained. Thaw depth
has rather high variability within small area, which
may regulate subsurface flow. Surface heat fluxes
depends upon wind system in this region.

(3) Application of stable isotope to understand the
water exchange in the land-surface system: This
method is very fruitful for tracking the movement
of water and speculating large scale water
movement.

(4) Development and evaluation of water circulation
model in the drainage scale in permafrost zones:
Existing model can simulate the runoff fairly well
for winter but not yet for the annual cycle.

(5) Development of atmosphere-vegetation-ground
system model in permafrost zones: One
dimensional model were tested to taiga condition

and seem to be applicable with dight tuning.

(6) Obtain information on vegetation conditions, snow
cover characteristics and soil moisture from
satdllite data.: Study on vegetation and snow cover
is being made

(7) Collect and archive past hydro-meteorological
dataset, and satellite data.

(8) Egtablish long-term automatic observation system:
Tower and mast observation systemsare perfectly
functioning under severe cold condition.

(9) Large scale water budget analysis. Analysis of
atmospheric water budget based on objective—
analysis showsthat strong convergence year seem
to be proceeded by high evaporation year.

(10)Large scale hydrologica modd: Thetwo have been
tested to the Lena River Basin. Both have limited

applicability yet.

2. Year 2000 |IOP

The overall objective of the Intensive Observation
Period (I0OP) is to “study the seasonal evolution of
water/energy dynamics in the forested area
predominating in Siberid’

2.1 Following new measures will be undertaken in the
year 2000:

(1) The water/heat exchange work will be extended
to different surfaces such as sparse forest, younger
larch forest and grassand.

(2)Aircraft will be used to measure the spatial
distribution of the sensible and vapor fluxes, and
related surface parameters.

(3)A one-dimensiond heat/water exchange model and
a meso-scale atmospheric model will be tested
against the spatia data of these various sites to
check their performance and applicability.

(4)Processes related to land water storage (lake) in
this region will be examined.

2.2 Questions to be answered.

(a)What are the response characteristics of the
Siberian land surface to seasonal variation in
atmospheric forcing? How istheinfluence of snow
cover, permafrost and vegtation differ?

(b)Can existing atmosphere, land surface models
smulate Siberian condition?

2.3 Site and period.

Target study area is north of the Yakutsk area
connecting the Spasskaya Pad area and the Tungulu
area(alas ared) during April to June 2000.
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2.4 Main observation system to be employed.

Surface: Left bank(Spasskaya): 2 forest towers (larch,
pine)

Right bank(Tunguru): 1 forest tower, 2-3 grass land
masts

Aircraft: Mean meteorological values, fluxes (fast
response wind, temp., humidity), Isotope and
CO..

Enhanced 2fadi osonde observation: 5 stesin vicinity
of Yakutsk.
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RESULTS OF GAME-IOP '98
FROM GAME-AAN
Shin Miyazaki, Michiaki Sugita,
Tetsuzo Yasunari
Institute of Geoscience, University of Tsukuba
shin@er c2.suiri.tsukuba.ac.jp
and
Osamu Tsukamoto
Department of Earth Sciences
Okayama University

1. Introduction

The objective of GAME-AAN (Asian Automatic
weather station Network) is to monitor the seasona
and annua variations of surface fluxes of momentum,
heat, and radiation as well as variation of soil moisture
onthe continentd scale, asthe part of GAME scientific
activities. GAME-AAN also supports the regional
studies, particularly their intensive field experiments.

1. Tiksi

2. Yukuisk

3 Arvaikheer

4. Amda

4-2 MS3478

5 Naqu

52, MIS3G3T

& Toulouhe

7. Shou-Xian

B Syunghoche

2 Tak

e Sulihorai

1. Koz Ma
12. Linze

Fig.1 Thelocation map of GAME-AAN sites.

GAME-AAN has 16 Automatic Wegther Stations
(AWSS) ingdled in Eurasian Continent from autumn
in 1996 as shown in Fig. 1. Prior to GAME-IOP ' 98,
most of the AWSs were in operation. We adopted six
types of AWSs for our observation. A Portable
Automated Methonet (PAM) 111 station being
developed at National Center for Atmospheric
Research (NCAR) in U.S., was chosen to use for the
half of the AWSs network at Arvaikheer (Mongolia,
grasdand), Shouxian (China, paddy), M S3478 (Amdo,
China-Tibet, grasdand), MS3637 (Naqu, China-Tibet,
grassland) and Tak (E-GAT, Thailand, tropical bush
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forest). The M S3478 and M S3637 were operated only
in the period of GAME-IOP 98 and they have been
moved to Linze (China, desert) and Toutouhue (China:
Tibet, grassand), respectively since 1999. PAM I
has a 3D sonic anemometer and a hygrothermometer
to determine surface turbulent fluxes of momentum,
heat and water vapor by applying an eddy correlation
technique and bandpass covariance method,
respectively. PAM I11 dso hasthe capability to tranamit
the data via a geostationary satellite. This capability
can alow real time monitoring the status of PAM |11
a the same time data acquisition. However, currently
only one station in Mongoliausesthisdatatransmisson.
An Automatic Climate Observation System (ACOS)
was chosen for two AWSs at Tiksi (Tundra) and
Yakutsuk (Taiga) in Siberia. This system is designed
for snowy-low temperature condition. Another types
of AWSswas chosen at M S3608 (Naqu), D110, D66,
and Toutouhe on the grassland in Tibetan Plateau.
Thesesystemswereprevioudy used for the Heife River
basin experiment. In Thailand, AWSs were installed
at Sukhothai (paddy field) and Kog Ma (monsoon
forest). At Syangboche (Himarayan mountain) in
Nepal the AWS has been operated by the CREH since
1994.

2. Results

Here we report only the result observed in Tibetan
Plateau during GAME-IOP ’98, because the
continuous surface flux data was obtained from PAM
[l at the MS3478. From this observation, we can
find the seasona march of the surface hesat fluxesin
the pre-monsoon season and the maturing phase of
monsoon. Previous studies show that permafrost has
large impact to the surface energy budget over the
Tibetan Plateau, and the energy and water cyclesover
thisregion play an important role in the Asan monsoon
system.

Figure 2 shows the time series of daily mean
values of air temperature and mixing ratio. Abrupt
increase of mixing ratio occurred in late June, with
oneweek lag to the abrupt increase of air temperature.
Air temperature decreased suddenly in late August
but the mixing ratio decreased rapidly in early
September. Figure 3 shows the time series of daily
precipitation and daily mean soil moisture. It has the
large amount of precipitation from late June to late
August, which has been considered as the mature
phase of monsoon. From Fig. 3, the onset and the
offset of monsoon were the middle June and early
September, respectively. Although the soil moisture

decreased from 40% to 30% during pre-monsoon, it
has increased from 30% to 40% during monsoon. The
soil of this site was nearly saturated, because the
permafrost under the ground played as impermeable
layer. Therefore the increase of soil moisture was not
30 sengible to the precipitation.
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Fig.2 Time series of daily mean values of air
temperature and mixing ratio at MS3478 in
Tibetan Plateau during GAME-IOP ' 98.
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Fig.3 Timeseriesof daily precipitation and surface
soil moisture observed at MS3478in Tibetan
Plateau during GAME-IOP ' 98.

NNNNNNNNN

4
il [ R
L T, =

L]

e \

f, 4 ﬂ‘V Wi s Y
oo, g'-

r1r
M"“&“‘ .wa-"u

Fig.4 Time series of daily mean heat balance
observed at MS3478 in Tibetan Plateau
during GAME-IOP ' 98.
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Figure 4 showsthe time series of daily mean vaues
of heat budget. In pre-monsoon, the sensible heat flux
and latent heat flux were dmost same value, however,
the latent heat became about three times of sensible
heat flux in monsoon. It made the abrupt increase of
mixing ratio because of large amount of precipitation.

GAME-RADIATION ACTIVITIES

Teruyuki Nakajima
Center for Climate System Resear ch
TheUniversity of Tokyo
teruyuki@ccsr.u-tokyo.ac.jp

The GAME-Radiation Activitiesstudy theradiation
budget in the Asian region through surface
measurements and satellite remote sensing. For this
purpose, two high-precision radiation sites have been
established since 1997 at Sri-Samrong, Thailand and
Shou-Xian, Chinaunder multi-country collaboration of
Japan, Thailand and China. Shortwave and longwave
radiative fluxes are measured at these sites, as well
asauxiliary datafor evaluating the theoretica radiation
budget from a sky radiometer, GPS sensor, and MPL
lidar (only at the Sri-Samrong site). Data from these
sites, which are archived at Center for Environmental
Remote Sensing of Chiba University and Center for
Climate System Research of the University of Tokyo,
now start providing useful information for
understanding the magnitude of radiative budget in
theseregions. A preliminary anaysis showed that the
observed surface shortwave radiation budget at the
Sri-Samrong is well reconstructed from theoretical
water vapor and aerosol radiative forcings. The
magnitude of the aerosol forcing was evaluated as
large as 40 W/n? in the period of January —March of
1998. It will be extremely useful to continue such study
a severd sitesin Asiaincluding these sites, since the
surface radiation budget is scarcely understood over
continental scale area of Asia. Especialy accurate
evaluation of the climate forcing of anthropogenic
aerosols is important, as revealed by the large
Indonesian forest fire event in 1997. In this event the
total burnt area was estimated as 552 kha (Liew et
a., 1999) and aerosol emission as 5.6 Mton (Nakgima
et a., 1999).

These two radiation sites in Thailand and China
are at the sametime ‘ super sites' in a sky radiometer
network in Asia, called SKYNET, which has been
established by university scientists and Nationa Space

Development Agency of Japan (NASDA). Main Sites
are aslisted in Table 1, where the sky radiance and
downward shortwave radiative flux are observed. The
Shou-Xian site has been replace from 1999 by aHefel
site to continue a long-term measurement of the
surface radiation budget.

Satellite remote sensing studies are also an
important activity of the GAME-Radiation Activities.
An agorithm has been developed for retrieving the
surface radiation budget from GMS satellite. A
preliminary study showed that monthly mean vaues
of downward shortwaveradiativeflux from the satdllite
well agree with surface-measured valuesat SKYNET
stes. Further improvement of the satellite dgorithm is
now being tried with introduction of globd digtributions
of optical thickness and Angstém exponent of aerosols
over ocean derived from a two channel method of
AVHRR and ADEOS/OCTS (Nakgimaand Higurashi,
1998; Higurashi et d., 2000).

Table 1: Radiation data archives by the GAME-
Rediation.

Ste Archive period

High Precison Sites
Al Si-Samrong (17.17N, 99.87E) 1997/06 1998/06
A2 Shou-Xian (32.55N, 116.78E) 1997/12-1998/10

SKYNET
B1 DunHuang (40.16N, 94.80E) 1998/10
B2 Hentona (26.86N, 128.25E)  1996/03-1997/07

(Stopped)

B3 Mandalgovi (45.59N, 106.19E) 1998/07-08
B4 Minamitorishima (24.30N, 153.97E) 1997/10
-1998/07

(Stopped)

B5 Niigata (35.74N, 139.32F) 1997-1998 (stopped)
B6 Tsukuba (36.01N, 140.01E) 1995/07 -1997/09
B7 Lhasa (40.14N, 94.66E)  1998/08-10

B8 Yinchuan (38.48N, 106.22E) 1997/12-1998/07

References

Higurashi, A., T. Nakgima, B. N. Holben, A. Smirnov,
R. Frouin, B. Chatenet, 2000: A Study of Globa
Aerosol Optical Climatology with Two Channel
AVHRR Remote Sensing, J. Climate, in press.
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Fig.1 A high precision radiation site at Sri-
Samrong,Thailand.

GAIN (GAMEARCHIVE
AND INFORMATION NETWORK)

Kiyotoshi Takahashi
Climate Resear ch Department
M eteor ological Resear ch Institute, JM A
ktakahas@mri-jma.go.jp

As many countries are involved in the GAME
project, data policy has been one of important issues.
We have reached the agreement about the data policy
at the GAME International Science Panel (GISP) at
Tokyo in January 1998.

According to the guideline adopted at the GISP, the
time schedule of data dissemination is as follows.
1.Data obtained as part of the observations during the

IOP will be made available according to the following
schedule.

By the end of June 1999 (6 months after the IOP), for
the participating institutes and scientists.

By the end of June 2000 (one year later), for the
international research community.

2.Data obtained as part of the GAME observations
during the non-1OP will be made available ac-
cording to the following schedule.
By the end of one year after the observation, for
the participating ingtitutes and scientists.
By the end of two years after the observation,
for the international research community.

However, | have to note that there exist some
exceptions in the above schedule.

Thefirst caseisHUBEX. The schedulefor data
open isasfollows.

After one year for HUBEX-related researchers
Two years for GAME-related researchers
Three years for GEWEX-related researchers
(Internationa research Communities)

The second is data for Tibetan region.
Observations in Tibetan Plateau were conducted
by following three groups,

GAME-Tibet (one component of GAME),

TIPEX (Chinese national research program)

JEXAM (Japanese research program supported

by STA of Japan).
Datapolicy for Tibetan data has been discussed
in the JCC(Joint Coordinate Committee) which was
composed of three groups above-mentioned.
The latest agreements concerning data policy
are asfollows.
1.Data policy of GAME-Tibet is the same as the
GAME generd palicy.

2.In the case of TIPEX and JEXAM,
After one and two years data will be opened to
JCC members depending on the data level.
After three years, data will be opened to
international research communities.

As for the systems of data archiving, GAME
archive and information network (GAIN) consists

GAME Archive & Information Network (GAIN)

GAIN-Hub DAACs
http://gain-hub.mri-jma.go.jp |<¢——— (Distributed Active Archive Center
Information & Catalogue datasets & related information

Selected datasets

Linkage
via Internet
(ftp, http)

4
Research Community

/ cpRoM, wr
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Current status of GAIN DAAC
DAAC Data Method & Contact person
GAME Data Catdogue Information http://gain-hub.mri-imago.jp  (GAIN Home Page)
GAIN-Hub | 4DDA data (Objective analysis data& 2-D physical monitor data) EW@QM' (MRIIIMA) Tl ax + 61208 53.5670/55 2663
P . -mail: nri-jma.go.jp, ax:+81- -
Linkageto other DAAC for dataprovision 5th Research Lab./Climate Resear ch Dep./Meteorological Research Institute
Nagamine 1-1, Tsukuba, Ibaraki 3050052
Intensive Radio-sonde data ftp://ftp.kurasc.kyoto-u.ac.jp/publ/private/game-t/sonde  (not yet available)
Akira Watanabe (Faculty of Education, Fukushima University)
E-mail: may@db2.educ.fukushima-u.ac.jp, Tel/Fax: +81-24-548-8203
Radar data atChiang Mai, Phitsanulok, Khon Kaen 8mnVDLT, lISuniversity of Tokyo o
Taikan Oki (Intitute of Industrial Science, University of Tokyo)
_________________________________________________________ E-mail: taikan@iis.+tokyo.ac,jp, Tel/Fax: +81-3:3402:6231(ext.2528)/2597_ __ _ |
Hydrological and meteorological routine data http://rdp.dpri.kyoto-u.ac.jp/hydrodata/thailand.html  (not yet available)
http://hydro.iis.u-tokyo.ac.jo/~GAME-T/Data’lhydro (not yet available)
ftp://hydro.iis.u-tokyo.ac.jp/~GAME-T/Datalhydro (not yet available)
Shinjiro KANAE (Intitute of Industrial Science, University of Tokyo)
E-mail : kanae@iis.u-tokyo.ac.jp, Tel/Fax : +81-3-3402-6231(ext.2527)/2597
Micro meteorologica observation data http://iwww.suiri.tsukuba.ac.j p/Pr oj ect/aan/aan.html
(a) Flux observation at sukhothai paddy field ftp://erc2.suiri.tsukuba.ac.jp/pub/GAIN/
(b) Solar radiation at 11 TMD agrometeorological stations 8mm/DLT, ERC,, Tsukuba university
(c) Hux observation at kog-Ma (hill evergreen forest) Faculty of Agricuture, University of Tokyo, for SAT raw data
(d) Flux observation at EGAT Tower (a),(b) Masatoshi Aoki (Tokyo University of Agriculture and Technology)
Tropics (GAME-AAN/AWS Flux-PAM data) E-mail: aoki.mas@cc.tuat.ac.jp, Tel/Fax: +81-42-367-5727/6078
(c) Masakazu Suzuki (School of Agricultural and Life Science, Univ. of Tokyo)
E-mail: suzuki @fr .a.utokyo.ac.jp, Tel/Fax: +81-3-3812-2111(ext.5234)/5802-2930
(d) Nobu Ohte (School of Agricultural Sciences, Kyoto University)
Tel/Fax: +81-75-753-6093/6088
Seiedaa O ey Naaigme (MEIMAY
e " iyul egawa
GPSdataat 5 sationsin Thailand E-mal: tnakaegawa@ni-jma.go.jp, Tel/Fax: +81-298 53-8601/552552
Wind profile observed by KMITL wind profiler http://iww.crl.go.j p/ck/ck 121/windpr of wp-data.html
uichi Ohno (Communication Research Laboratory)
E-mail: ohno@crl.go.jp, Tel/Fax: +81-42-327-6946/6666
Rainfall measurement with 12 gauges in a mountainous river basin  Koichiro Kuraji (Tokyo Institute of Technology)
(Mae Chaem river basin) E-mail: kuraji @depe.titech.ac.jp, Tel/Fax: +81-45-924-5548/5519
Rawinsonde observation at EGAT -Tower ftp://er c2.suiri.tsukuba.ac.jp/poub/GAME-T/ . .
Michiaki Sugita (University of Tsukuba) E-mail: sugita@atm.geo.tsukuba.ac.jp

*Bold faceindicates that the addressis areadv available.

As of December 9. 1999

DAAC Data Method & Contact person
(1)Hydrological data anonymous ftp at Tsukuba and Nagoya universities etc.
(2)Surface meteorological data http://ww.ihasnago&a-u.ac.j&é%ame/s' beria/dataset1.html
Siberia | (3)Land-amosphere boundary data in forest (1),(2) Rikie Suzuki (I GCRIFRSGT- Tsukuba)
(4)Land-atmosphere boundary datain tundra E-mail: suzuki @frontier.bosai.go,jp
(3) T. Ohta (4) Y. Kodama
Intensified radio-sonde observation data All datawill be provi Fjed through the internet
HUBEX Regional- scale four dimensional assimilation data ﬁ& ?/nmtq)}:a(rwrlcted) e GAM EHUBEX himi
- i : ttp://www.ihas.nagoyaru.ac.jp/gam htm
Conventional radar reflectivity data, raingauge data Bing Yihui (National Climale Center, CMA) at Chinesa Side
Doppler radar data. Kazuhisa Tsuboki (IHAS, Nagoya University) at Japanese side
E-mail: tsuboki @ihas.nagoya-u.ac.jp, Tel/Fax: +81-52-789-3493/3436
Objective analysis data & 2D physical monitor data 8 mm tape (from GAIN-Hub) ) o
4DDA Ken-ichi' Kuma, Toshikazu Nishio (Numerical Prediction Division, JIMA)
kumaken@naps.kishou.go.jp, nishio@naps.kishou.go.jp
Tel/Fax: 033212-8341(Ext.3315)/3211-8407
Snow water equivalent on the Eurasian continent derived from SSM/I Basicaly 8mm tape. FTPis partially available (after Jan.,1998).
Surface wetness on the Eurasian continent derived from SSM/I-every Pttp/:/// monsoon.nagafkaut.a(}.jp
i tp://monsoon.nagaokaut.ac.
Satdlite 5 days average Tgmio Koike(Un?\?ercity of To!(so) E-mail: tkoike@hydra.t.u-tokyo.ac.jp
Toshiro Kumakura (Nagaoka University of Technology)
E-mail: kumakura@voscc.nagaokaut.ac.jp.
Tel/Fax: +81-258- 46-6000(ext.6125)/47-0019
(1) one minute mean and sigmafor short/long up/downward ftp://atmos.cr .chiba-u.ac.jp/pub/game ) . i
Radiation | (2) radiation at Si -Samrong(Thailand) and Shou-Xian(China) (1) Tadahiro Hayasaka (Tohoku Univ.) E-mail: hayasaka@mail.cc.tohoku.acjp
(3) one minute mean profile of atmospheric extinction coefficient (/m) | (2) Teruyuki Nakajima (CCSR/Univ. of Tokyo) E-mail: teruyuki @ccsr .u-tokyo.ac.jp
at Si-Samrong (Thailand) (3) Nobuo Takeuchi (Chiba University) Email: takeuchi @rsirc.cr.chiba-u.acjp
Hydro-meteorological quantities from automatic weather stations http://www:.suiri.tsukuba.ac,j p/Pr oj ect/aan/aan.html
a Tiksi, Yakutsk (Russia), Arvaikheer(Mongolia), Amdo, Naqu, |  Rikie Suzuki (IGCRIFRSGC-Tsukube) _
AAN Toutouhe, Shou-Xian (Chi na)’ Syangboche (Nepal), Tak, Sukhotai E-rTBl.l. suzuki @frontler.bosaj.go.] P, Tel/Fax: +81-298-53-4400/51-9764
(Thailand) Nobuh_| ko Endo (IGC_F?/FRS;C-'I_'SMJba)
E-mail: endo@ frontier.bosai.go.jp
Sugita Michiaki (University of Tsukuba)
E-mail: sugita@atm.geo.tsukuba.ac.jp
Upper-air soundings CD-ROM for KORMEX data  -other types of media
radar data - an 'anonymous ftp' - http://chaos.metri.rekr/kormex/english/
K ormex Meteorological ic ofc dat Won-Tae Kwon (Meteorological Research Institute, KMA)
eorological synoptic sfc data E-mail: wontk@iris.metri.rekr, Tel/Fax: +82-2-846-2852/2853
Buoy & aerological data(AMOS) Seung-On Hwang (Meteorological Research Institute, KMA)
E-mail: hwangso@iris.metri.re.kr
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DAAC Data

Method & Contact person

GAME-Ti | (1) Land-surface - atmosphere interaction
bet a 5 AWSs dong the Tibetan highway
b. 2 AWSsin the west (by JEXAM)
c. PBL Tower a& Amdo
d. Turbulent flux mesurement at Amdo and Korean sites
e. Intensive radio-sonde observation at Amdo
f. Barometer network
(2) Precipitation and cloud studies
a. 3-D Doppler radar: 4 months, 10 minutes interval
b. Rain gauges
¢. Microwave radiometer at Naqu
d. GPS & Amdo
(3) Land surface monitoring by satellite RS
Ground truth data
(4) Cold region hydrology including permafrost study
a Soil moisture/temperature at the 8 sites aong the Tibetan highway
b. Evaporation
¢. Slope hydrology
d. River discharge
(5) Isotope Study on Precipitation and Surface Water
Isotope sampling: precipitation, river water, soil water

CD-ROM (by the end of June, 1999)

http://monsoon.nagackaut.ac. p/tibet/index.html
‘oshio Koike (Nagaoka University of Tech.)

E-mail: tkoike@nagaokaut.ac.jp, Tel/Fax: +81-258-47-9667/9673

radio-sonde
(Surface, rainfall, radiation, marine data)

India

FD, MT, Cartridge tape or from GAIN-hub
Dr. U.SDe (Additional Director General of Meteorology (Research), IMD)

E-mail: IMD -PUNE@X400.nicgw.nic.in, Fax: 091 0212 323201

China (1) TIPEX
Sonde observation
PBL tower, €c.

(2 HUBEX

CD-ROM

HUBEX Data Center

(1) Xu Xiangde (CAMS CMA)

(2) Ding Yihui (National Climate Center, CMA)

of GAIN-Hub and several distributed active archive
centers (DAACs). GAIN-Hub’sfunctionismainly to
provide generd catal ogueinformation on GAME data.
On the other hand, each DAAC, which is maintained
by each observation group, provides his own GAME
data and related information. These sites are linked
with each other via the Internet, and will provides
GAME data basically by ftp or http protocol (see
figure). Some sites have already been in operation.
The above isthe basic strategy of data dissemination
in the GAME project. Recently, however, we fed that
CD-ROM isone of common and useful mediain data
exchange. So at the GISP of June 1999 we confirmed
the necessity to make an effort to provide GAME data
with CD-ROM as possible aswe can.

Findly, to get more detailed and latest information,
please access to the GAIN-Hub page (http://gain-
hub.mri-jma.go.jp). You can find any data site by
trailing linkages starting from there. Now we are
preparing GAME datatowardstime limit for data open,
June 2000. See you again on the Net !

GAMEINTERNATIONAL CONFERENCE
AND
THE4ATHGAMEINTERNATIONAL SCIENCE
PANELMEETING

Kenji Nakamura
Ingtitute for Hydr ospheric-Atmospheric Sciences
Nagoya Univesity

nakamura@ihas.nagoya-u.ac.jp

The GAME international conference was held
about once in two years. This year (1999) the
conference wasjointly held as: the Third International
Scientific Conference on the Globa Energy and Water
Cycle jointly with the Fourth Study Conference on
GEWEX Asian Monsoon Experiment. The conference
was held for 16-19 June at Beijing, China.

The fourth GAME International Science Panel
Meeting (GISP) was held from 14 to 15 June, 1999 at
the Chinese Meteorologica Administration, Beijing,
China (CMA), with kind supports of CMA, National
Space Development Agency of Japan (NASDA) and
WCRP. GISP was just before the Fourth GEWEX
International Conference at the same place. Twenty
three GI SP members or representatives and forty two
observersg/experts from 13 countries participated.

After the opening addresses from Prof. T.
Y asunari, Chairperson of GISP, Prof. Hong Y an, vice-
administrator of CMA, Mr. Sam Benedict, WCRP
office, the panel started. First, current status
international activities closdly related to GAME, such
as GEWEX/WCRP and GHP were presented. After
those, typical observation results of each component
of GAME and related projects are introduced. Typica
results include sensible and latent heat exchange
between land and atmosphere in various regions.

GAME Data Management is one of the key for
thiskind of project. Mr. Takahashi, MRI showed the
guideline of the data exchange for confirmation. The
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importance of data availability is recognized well in
the GAME related communities, and many talks were
on the schedule of the data release. Basically, we do
not have any serious problem in the data exchange
palicy.

Future plan of GAME is one of the big subjects of
thisGISP. Severa continuation proposals, for example,
extended observation plan for HUBEX and Japan’s
Frontier Observation System for Globa Change, were
presented. Coordinated Enhanced Observing Period
(CEOP) was proposed by Prof. T. Koike and the
importance of the CEOP was recognized and
recommendation was adopted.

In the wrap up session, future schedule, such as,
next GISP and GAME International Conference was
proposed. The former istentatively scheduled in June
2000 in Tokyo before or after the Western Pacific
Geophysicd Union Meseting. The latter is somewhere
in 2001.

GAME MEETINGS SCHEDULE

6-7 March 2000

2000 Workshop on GAME-T in Thailand

Pechaburi, Thailand

Registration for presentation dead line: 8 Feburary
2000. For Information, contact Prof. Taikan Oki,
Ingtitute of Industrial Science, University of Tokyo, 4-
6-1 Komaba, Meguro-ku, Tokyo 153-8505, Japan, e-
mail: tailkan@iis.u-tokyo.ac.jp

End of May 2000
The 2nd International Workshop on the Hydro-

meteorology in the Tibetan Plateau - hosted by TIPEX
and GAME-Tibet -

Lijang, Yunnan Province, China

For information, contact Dr.Tashio Koike, Department
of Civil Engineering, University of Tokyo, Bunkyo-ku,
Tokyo 113-8656, Japan, e-mail: tkoike@hydrat.u-
tokyo.acjp

26-27 June 2000

The 5th GAME Internationa Science Panel Meeting
Tokyo, Japan

For information, contact the GAME International
Project Office, Ingtitutefor Hydrospheric-Atmaospheric
Sciences, Nagoya University, Furocho, Chikusaku,
Nagoya 464-8601, Japan, e-mail: gio@ihas.nagoya
u.acjp

March 2001, planned.

2001 Workshop on GAME-T in Thailand

For Information, contact Prof. Taikan Oki, Institute
of Industrial Science, University of Tokyo, 4-6-1
Komaba, Meguro-ku, Tokyo 153-8505, Jagpan, email:
talkan@iis.u-tokyo.ac.jp

Fall 2001

The Fifth Internationa Study Conference on GEWEX
in Asaand GAME

For information, contact the GAME International
Project Office, Institute for Hydrospheric-
Atmospheric Sciences, Nagoya University, Furocho,
Chikusaku, Nagoya 464-8601, Japan, E-mail:
gio@ihas.nagoyaru.ac.jp

GAME-related WWW sites
GAME: http://www.ihas.nagoya-u.ac.jp/game/index.html
GAME-T: http://hydro.iis.u-tokyo.ac.jp/Game/game-T.html
GAME-HUBEX: http://www.hubex.pku.edu.cn
GAME-Tibet: http://monsoon.nagaokaut.ac.jp/tibet/
GAME-Siberia: http://www.ihas.nagoya-u.ac.jp/game/siberia/index.html
GAME-AAN: http://www.suiri.tsukuba.ac.jp/Project/aan/aan.html
GAIN: http://gain-hub.mri-jma.go.jp/
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