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Long-term continuous observation of global water cycle by AMSR series
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In monitoring global environment and climate from space, the highest priority has been given to the continuity, frequency, and
uniformity of the data records. These are also important to make satellite Earth observation an infrastructure in the society. Th
Global Change Observation Mission (GCOM) is designed to satisfy those needs. GCOM is a concept to perform global Eartt
observation from many perspectives, comprising of two polar-orbiting satellite series and spreading over three generations t
achieve long-term and consistent data records. Two satellite series are GCOM-W (Water) and GCOM-C (Climate). The GCON
1st ? Water (GCOM-W1) is the first satellite of the series and launched on May 18, 2012. The sole mission instrument on the
satellite is the Advanced Microwave Scanning Radiometer-2 (AMSR2), which is a multi-frequency passive microwave radiome-
ter system and serves as the major instrument to cover water-related geophysical parameters in the GCOM mission. AMSR2
a successor instrument to the AMSR for the Earth Observing Systems (AMSR-E) and AMSR on the Advanced Earth Observ
ing Satellite-1l (ADEOS-II). Microwave radiometers have been playing an important role in measuring global water and energy
cycles. Based on the accumulation of data records such as by the Scanning Multichannel Microwave Radiometer (SMMR) an
the Special Sensor Microwave/lImager (SSM/I), the AMSR series made a significant progress in spatial resolution and frequenc
range. Although the characteristics of AMSR2 is similar to AMSR-E, the instrument had improved and enhanced in several
important aspects such as calibration accuracy, spatial resolution, and reliability of instrument, as the latest instrument of th
AMSR series. In addition to the basic product of brightness temperatures (Tbs), various water-related geophysical products al
generated from Ths obtained by AMSR2. They include integrated water vapor (total precipitable water), integrated cloud liquid
water, precipitation, sea surface temperature, sea surface wind speed, sea ice concentration, soil moisture content, and sn
depth. These products, as well as many geophysical parameters from the A-Train constellation and GCOM-C1, are expected
be utilized in many research areas covering water cycle and climate variability, and operational applications such as numeric:
weather forecast, drought monitoring, and fishery.
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Observation of atmosphere-ocean interactions by AMSRZ on GCOM-W1
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Scientific progresses from 15 years observation of TRMM and expectations to the GPM
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A developing precipitation retrieval algorithm for the GP M/DPR and the TRMM/PR
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Performance of the GSMaP data over Vietham and a case study of its correction by usin
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The performance of the Global Satellite Mapping of Precipitation data (GSMaP - MVK version 5.222.1) is examined by
comparing with the rainfall gauged at 57 meteorological stations of Vietnam and the gridded Asian Precipitation - Highly-
Resolved Observational Data Integration Towards Evaluation of Water Resources data (APHRODITE - V1003R1). Results shov
that correlation coefficients between GSMaP and rain-gauge observations for the period of 2001-2007 are commonly in the |
0.3,0.6] range, which are significantly lower compared to the [0.7,0.99] range of the APHRODITE data. The lowest correlated
regions for GSMaP are located mainly in the coastal zone of Central Vietnam. An EOF analysis of the datasets shows that GSMa
well represents the first two principal rainfall regimes for Vietham consisting of the May-October regime in North Vietnam and
in the west side of the TruongSon mountain range; and the September-November rainfall regime in Central Viethnam. The firs
and the second eigenmodes of GSMaP respectively explained 83.95% and 11.12% of rainfall variances, which are in goo
agreement with APHRODITE. Both GSMaP and APHRODITE show topographic effects, which result in more precipitation
in the windward side of the TruongSon mountain range during both summer and winter monsoon seasons. However, GSMa
largely underestimates the topographic effects on winter monsoon rainfall, particularly in the coastal zone of Central Vietnam
A case study of GSMaP correction by using artificial neutral networks (ANN) is implemented over the ThuBon-VuGia basin in
Central Vietham. Validation results through spatial correlation, amplitude and Nash?Sutcliffe efficiency coefficient show that the
ANN correction method significantly improves the GSMaP rainfall quality over the basin for both the dependent and independent
periods of 2001-2005 and 2006-2007, respectively.
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LAND VALIDATION for GCOM-C1/SGLI (VNR) using UAV
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Japan Aerospace Exploration Agency (JAXA) is going to launch new Earth observation satellite GCOM-C1 in near future.
The core sensor of GCOM-C1, Second Generation Global Imager (SGLI) has a set of along track slant viewing Visible and
Near Infrared Radiometer (VNR). These multi-angular views aim to detect the structural information from vegetation canopy,
especially forest canopy, for estimating productivity of the vegetation. SGLI Land science team has been developing the algorithr
for above ground biomass, canopy roughness index, shadow index, etc.

In this paper, we introduce the ground observation method developed by using Unmanned Aerial Vehicle (UAV) in order to
contribute the algorithm development and its validation. Mainly, multi-angular spectral observation method and simple BRF
model have been developed for estimating slant view response of forest canopy. The BRF model developed by using multi
angular measurement has been able to obtain structural information from vegetation canopy. In addition, we have conducte
some observation campaigns on typical forest in Japan in collaboration with other science team experienced with vegetatio
phenology and carbon flux measurement. Primary results of these observations are also be demonstrated.

Keywords: UAV, Second Generation Global Imager (SGLI), Multi-angular observation, Forest canopy, Vegetation productivity
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Global snow and ice cover observations using GCOM-C1/SGLI
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1 Japan Aerospace Exploration Agentlyleteorological Research InstituttStevens Institute of Technology

The "Global Change Observation Mission-Climate” (GCOM-C) is a project of Japan Aerospace Exploration Agency (JAXA)
for the global and long-term observation of the Earth environment. The GCOM-C is a part of the JAXA's GCOM mission which
consists of two satellite series, GCOM-C and GCOM-W (Water), spanning three generations in order to perform uniform and
stable global observations for 13 years. The first generation of GCOM-C (GCOM-C1) carries a multi-spectral optical radiometer
named Second Generation Global Imager (SGLI), which will have special features of wide spectral coverage from 380 nm tc
12 micrometer, a high spatial resolution of 250m, a field of view exceeding 1000km, two-direction simultaneous observation,
and polarization observation. The GCOM-C mission aims to improve our knowledge on the global carbon cycle and radiation
budget through high-accuracy observation of global vegetation, ocean color, temperature, cloud, aerosol, and snow and ice. /
for the cryosphere observation, not only snow and ice cover extent but also snow physical parameters are retrieved from SGlI
data such as snow grain sizes at shallow layers, temperature, and mass fraction of impurity mixed in snow layer and so on. The
snow physical parameters are important factors that determine spectral albedo and radiation budget at the snow surface. Thu:
is essential to monitor those parameters from space in order to better understand snow metamorphosis and melting process :
also to study the response of snow and sea-ice cover extent in the Polar Regions to a climate forcing such as global warmin
This presentation will summarize the SGLI cryospheric products and validation plans.

oood0O:00b0o,00b00,00000,0000,000000000O, GCOM
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Expectations for the GCOMC

clouds science study

0 0
atellite mission on long-term climate observation and
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husi letd*, Takashi Nagal Takashi Nakajim&a

l0oOoo0ooOooOooooo
I'Research and Information Center, Tokai University

Clouds are key observation target for calculating earth energy budget and climate change study. Satellite remote sensing ¢
observe the earth surface and the atmosphere with wide range and frequently, it is an efficient way for monitoring change o
cloud properties and cloud spatial distributions. The Global Change Observation Mission (GCOMC)/Second Generation Globa
Imager (SGLI) is an passive optical radiometer for monitoring climate change, which is scheduled to launch in around 2014 by
the Japan Aerospace eXploration Agency (JAXA).

The GCOM-C mission measures essential geophysical parameters on the Earth surface and in the atmosphere to facilite
understanding of the global radiation budget. There are 19 channels, including two polarized VNR channels in SGLI. The SGLI
sensor is an optical sensor capable of multi-channel observation at wavelengths from near-UV to thermal infrared. The SGL
consists of two radiometer instruments, the Visible and Near Infrared Radiometer (VNR) and the Infrared Scanner (IRS). SGLI-
VNR is capable of observing polarized, non-polarized radiance and multi-angle scanning. Sensor characteristics of polarize
and multi-angle scanning are very important for determining the ice cloud shapes and aerosol studies. In the GCOMC satellit
mission, cloud properties such as the cloud optical thickness, the effective particle radii, and the cloud top temperature will be
retrieved from SGLI-VNR data. The International Satellite Cloud Climatology Project (ISCCP) cloud product will be produce
and cloud inhomogeneity of the warm water cloud will be discussed. This is one of the new sciences of the GCOM-C satellite
mission in terms of cloud sciences. Furthermore, ice crystal scattering database will be developed for ice cloud remote sensing

Long-term cloud remote sensing data is important on improving the accuracy of the climate model and climate change study
There was a 40 year time-series cloud remote sensing data observed by the satellite instruments such as NOAA/AVHRR, Terr
Aqua/MODIS, ADEOS-II/GLI, and NPP/VIIRS until now. GCOMC/SGLI will continue the current satellite mission to observe
the cloud property and contribute to the long-term climate change study.

Ooooo:GCOMC/sGLL,OOOO,0000,00000
Keywords: GCOMC/SGLI, Cloud science, Climate change, Ice cloud shapes
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Food security packaging with utilization of numerical modeling and satellites observa-

tions
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Status of Next Generation Japanese Geostationary Meteorological Satellites Himawar

8/9 and Their Products
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Use of earth observing satellite data at Japan Meteorological Agency

oo oot
Kozo OKAMOTO!*

looo
I'Meteorological Research Institute

obooboooooooooooooboooobboobooooboboooboooboobooooboOoooboDDn
oooooobooog

ooboooooboboooboboobooboob0ooboooboobooboobooobbooboooobooobooDbo
obooboooooooboboooooooooooboobobooboooooooooboobobooboobooobooooon
oboobooobooooooooooooooooooooooboooboooobbooboobooooboOoboo
bboobooooboobooooboobooooobooooboboooooboooobobo

gooboooobooobooooboogooboooooooooooobbooooooDbbOobOoOoLoboDooOoDO
goooobooobooboooboooooobooboobooboobooboooboooboobboobobobooboobobooo
oo000O00O000000000000000000O0OOUOOdg TRMM/TMIOOOOOOOOOOOOOO0O0OO

ooboobooobooobooooboooboooboooooooooooobooobooboOoobooboboooooa
oooooooooooooo0ooooboooOo 2000000000000 DOObO0OOODOODOODOOOOODDOO
0000000000000 00O0000O0O00O0O0O TRMM/PRO Cloudsat/CPROOOOOOOOOOOOOOO
gooboooooooooobobooooooooooboooboooogobboooooobbobooobooDbobooo
goooooeNssOOooooooooooooooooooooooooooooboooooooooooDoooDboDo
oboooobooboboooooooobooboboooooooobOOoboooooobOoboboooboooooOon
oboobooobooooobooobooobooobooboobooboobOooooobboobboooboooobooooog
ooo

ooo0o0:00,0000,00000,000
Keywords: satellite, typhoon analysis, data assimilation, JMA

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)

©2013. Japan Geoscience Union. All Rights Reserved. ];;ggsgim
Union
ACG39-15 00 :301A 00:50 200 11:00-11:15
Oooodn ODOO0D0D0OEarthCAREZE O ODODOOOO0O0O0O0JAXAOOOO

HRERERE
Doo0oooooon _
Current status and future plan of the JAXA/EarthCARE algorithm development and pro-
duction model
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Takuiji Kubotd*, Riko Oki', Maki Hirakata, Satoru Fukuda Tomoyuki Nomaki, Toshiyoshi Kimurd, Teruyuki Nakajima
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1 Japan Aerospace Exploration AgentJhe University of Tokyo

EarthCARE (Earth Clouds, Aerosols, and Radiation Explorer) is a joint Japanese-European mission, and the mission is de
signed to produce the maximum synergetic collaboration of European and Japanese science teams. For Level 2 and higher d
products, Japan originally develops the algorithms to release as Japanese products from JAXA, although continuous exchanc
of information will be conducted between Japan and Europe through the Joint Algorithm Development Endeavor (JADE). The
JAXA/EarthCARE algorithm development team as Prof. T. Nakajima (University of Tokyo) as the lead scientist consists of
Prof. H. Okamoto (Kyushu University) and Mr. Y. Ohno (NICT) for CPR; Dr. T. Nishizawa (National Institute for Environ-
mental Studies) for ATLID; Prof. T.Y. Nakajima (Tokai University) for MSI; Prof. H. Okamoto for CPR-ATLID synergy and
CPR-ATLID-MSI synergy; Prof. M. Satoh (University of Tokyo) for model simulation; and Prof. T. Nakajima (University of
Tokyo) for Four-Sensor Synergy Algorithm. The EarthCARE team in JAXA determined a list of products that will be processed
and released from Japan on July 2011. JAXA L2 products are divided between standard products and research products. JAX
standard products will be processed and released from JAXA Mission Operations System Office (MOS). Agreed with ESA in
Operation Interface Agreement (OlA), L2a standard products will be provided by 24 hours after observation, and L2b standarc
products will be provided by 48 hours after observation. On the other hand, research products are defined to be more challengit
variables, and they are further divided between ER products and LR products. The ER (an abbreviation for "TEORC Research”
products will be processed and released from JAXA Earth Observation Research Center (EORC). The timeline is not define
in JAXA, but will be done on best-effort basis. The LR (an abbreviation for "Laboratory Research”) products will be processed
and released from the cooperation with Japanese Laboratories (including universities and research institutes), which are also
best-effort basis.

gooobo:0,0000b0,00,00,0000000D0O0000
Keywords: Cloud, Aerosol, Radiation, Satellite, Cloud Profiling Radar
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Development of cloud algorithm for EarthCARE/MSI: Interpretation of retrievals using

cloud simulation and active sensors
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reenhouse Gases Observing Satellite (GOSAT) for observing globa&kQTH, and
for estimating carbon fluxes
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Middle atmospheric sciences using data from the Superconducting Submillimeter-Wave
Limb-Emission Sounder (SMILES)

oooog
Masato Shiotani

looooooooon
IResearch Institute for Sustainable Humanosphere, Kyoto University

The Superconducting Submillimeter-Wave Limb-Emission Sounder (SMILES) aboard the Japanese Experiment Module (JEM
of the International Space Station (ISS) made atmospheric measurements of minor species in the stratosphere and mesosphere
about six months from October 2009 to April 2010. High-sensitivity measurements of SMILES had been performed by a receivel
using superconductor-insulator-superconductor (SIS) mixers, cooled to 4.5 K by a compact mechanical cryocooler. Mission ob
jectives are: i) Space demonstration of 4-K mechanical cooler and super-conductive mixer for the submillimeter limb-emission
sounding in the frequency bands of 624.32- 627.32 GHz and 649.12- 650.32 GHz, and ii) global measurements with its higt
sensitivity for atmospheric minor constituents in the middle atmosphere (O3, HCI, CIO, HO2, HOCI, BrO, O3 isotopes, HNO3,
CHS3CN, etc), contributing to the atmospheric sciences. Thus global and vertical distributions of about ten atmospheric minol
constituents related to the ozone chemistry are derived. See Kikuchi et al. (2010) in more detail about the SMILES mission.

In this talk, we will introduce an overview of the SMILES measurements and show some observational results in associatior
with middle atmospheric chemistry and dynamics. To support the SMILES observational results, we also used outputs fron
nudged chemistry-climate models (MIROC3.2-CTM and SD-WACCM) in a complementary way. One of the most unique char-
acteristics of the SMILES measurements is that the data from SMILES can be used to capture the diurnal variation of atmospher
minor constituents such as O3, ClIO, HO2 and BrO, since the ISS took the non-sun-synchronous orbit. In particular we will give
some detailed view on the global pattern of diurnal ozone variations throughout the stratosphere as reported by Sakazaki et
(2013). These results demonstrate that the SMILES high sensitivity measurements are expected to provide further insights in
atmospheric chemistry and dynamics.

References

Kikuchi, K., et al. (2010), Overview and early results of the Superconducting Submillimeter-Wave Limb-Emission Sounder
(SMILES), J. Geophys. Res., 115, D23306, doi:10.1029/2010JD014379.

Sakazaki, T., et al. (2013), Diurnal ozone variations in the stratosphere revealed in observations from the Superconductin
Submillimeter-Wave Limb-Emission Sounder (SMILES) onboard the International Space Station (ISS), J. Geophys. Res., ir
press.
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DEVELOPMENT OF AVOBE GROUND BIOMASS ESTIMATION ALGORITHM FOR
GCOM-C1/SGLI BASED ON MULTI-ANGLE OBSERVATION DATA

oooo b
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Japan Aerospace Exploration Agency (JAXA) will launch new Earth observation satellite GCOM-C1 in near future. GCOM-C1
will be equipped Second-generation Global Land Imager (SGLI) as core sensor. Since SGLI can observe nadir and off-nadir ar
gle with along track direction simultaneously, it is expected to retrieve forest Above Ground Biomass (AGB) using bi-directional
spectral data.

For the estimation of forest AGB, difference of bi-directional reflectance of each observation angle caused by forest canopy
structure will be key information.

Authors have been developed basic AGB estimation algorithm for SGLI. This algorithm is based on the empirical model re-
lated to the relationship between reflectance shift on the Red-NIR plane for different viewing angle and AGB.

Since the algorithm requires the bi-directional reflectance on fixed observation geometry, we have also developed bi-directione
reflectance simulator, BiRS, which employ not only sun-target-sensor geometry but also forest structure based on canopy stru

ture model.
Keywords: Second Generation Global Imager (SGLI), Multi-angular observation, Forest canopy, Biomass Estimation
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now grain size retrieved with ground and satellite-based remote sensing at SIGMA-A or
northwestern Greenland ice sheet
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Snow grain size is one of the most important physical parameters which represent the qualitative snow surface condition. /
metamorphosis of snow grains such as sintering or melting causes a snow grain growth, thus the estimation of snow grain si:
is useful for detecting signs of snowmelt. Snow grain size can be remotely sensed from the near-infrared albedo or reflectanc
Furthermore, the vertical information of snow grain size also can be estimated using the wavelength dependence of the photc
penetration depth. The snow grain size derived from the shorter wavelength contains the information on a deeper snow laye
than those from the longer wavelength. To validate the remote sensing of snow grain size and its vertical profile, snow grair
sizes retrieved with ground and satellite-based remote sensing using different spectral channels at 865, 1240 and 1640 nm we
compared with in-situ measurements at the SIGMA-A site’(38\, 67°38'W, 1,490 m a.s.l.) on northwestern Greenland ice
sheet during June 26 to July 16, 2012.

The ground-based remote sensing are from spectral albedos measured with a spectrometer, while the satellite-based rem
sensing are from reflectances at the top of the atmosphere by Terra/Aqua MODIS. The snow grain sizes retrieved from both th
ground and satellite-based method were consistent well for the same spectral channels with the root mean square differences
less than 0.1 mm. This result implies that the algorithms for snow grain size retrieval were reasonable each other. In-situ measur
snow grain size was defined as the width of the narrow portion of broken crystals. On July 4 and 5, melt forms with the radius
of 0.5 mm beneath surface hoar of 0.15 mm were measured with snow pit work. The snow grain radii derived from the 1640,
1240 and 865 nm channels were 0.1, 0.25 and 0.6 mm, respectively, which agreed with the in-situ measured profile of snow gral
size. During July 6 to 9, the top 10 cm snow layer was mainly composed of melt forms around 0.50 mm. The remotely sensec
show grain radii were 0.1, 0.6 and 1.1 mm for the 1640, 1240 and 865 nm channels, respectively. The overestimation at 865 ni
might be result from the reduction in the snow reflectance by the ice layers observed in near snow surface. The underestimatiol
at 1640 nm were also reported in previous studies when the grain size was large. The size derived from the 1640 nm chann
would be affected by the microstructures on snow crystal surface as well as the grain size itself due to the smaller penetratio
depth for large snow grains. After the rainfall event from July 10 to 13, the extreme melt was detected as the increase of the
MODIS-derived snow grain radii up to 0.4, 1.0 and 1.3 mm for the 1640, 1240 and 865 nm channels, respectively.

00000:0000,000000000,MODIS, 0000000
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Satellite observation of marine ecosystem and ocean biogeochemistry
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The oceans absorb approximately 25-30% of anthropogenic carbon dioxide released into the atmosphere. While physics,
represented by temperature and wind speed etc., contribute to carbon flux between the atmosphere and the ocean, marine b
also plays a significant role via photosynthesis on fixation and export of the carbon within the surface ocean and from the surfac
to the deep ocean, respectively. Especially, the photosynthesis requiring the carbon dioxide in its process can even acceler:
the ocean absorption of the carbon dioxide. An ability of the carbon fixation and the export is dependent on photosynthesizing
microbe, or phytoplankton. While a large-sized phytoplankton such as diatom fixes and exports the carbon faster than othe
phytoplankton, cocolithophore even releases the carbon dioxide during its calcium fixation, reducing a net amount of its carbol
fixation. Therefore, variability in marine ecosystem structure would, at least partly, explain spatial or temporal anomaly of the
carbon flux within the ocean. Currently, the ocean colour remote sensing is only a practical means to observe marine biologice
and biogeochemical variables with considerable frequency for the large-scale oceans. Under the JAXA GCOM-C project, we hav
been developing novel algorithms to observe the marine ecosystem structure (especially phytoplankton community structure) ar
other biogeochemical variables. In this presentation we show these observed by satellite as well as a comparison with the stat
of-the-art marine ecosystem model.

0o0000:000000,00000,0000,00
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1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. Jggg;gime

Union

ACG39-P04 go:booboboobo 00:50 190 18:15-19:30

00000000 o0o0ooooon _
Wildfire monitoring utilizing multiple satellites

opooo
Koji Nakau'*

l0goooooooo
'Hokkaido University

uoboooboooboooooobooooooboooboooooboboooboobooooboooooogooonn
00000000D0D0D0OD0ODODODODODODODODODODODOD 1/40120000000000000000000000000
gobooobooooooooboooobobooboobobooobooobooboobboobbooooooooooobooOooon
000000 km?000000000000000D00000000000O000O000000O00O0000O00O0000
boocoooboobobooobooooobooboboboooboooobOobOoboooOooooobOoboooooon
booooooobooobooboboboooooooobooboboboooooobooboboooooobooobooboona
goooooooobobobooooooooobobooooooooobDoboboboooooobDobobooooo
00000000000000000000000000000O00 (UNIFORM/VOL, GCOM-C1/SGLI, ALOS2/CIRC,)
0000000000000 00000O00000DoOOoOooOO (MODIS, TerralASTERDOOOOOOOOOOO
oboooooooboboooooooboobobobooooooobOobOoboobooOoooooboOoboboooon
booobobooobooboooobooooooboooobobooobooboooobon

gogoob:bobbog,bbbb,00o0b,0ogo,bogo
Keywords: Satellite, Wildfire, Disaster, International Collaboration, Social Imprementation

1/1



Japan Geoscience Union Meeting 2013 0 ® ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

ACG39-P05 go:booboboobo 00:50 190 18:15-19:30

000000000000000000000.
Monitoring of agrometeorological information i

data

000

0o
n major grain belts using global satellite

0oooo ™ 000200002
Hideyuki Fujii'*, Masahiro Hor#, Keiji Imaoka

l00o0o0,?0000000000
IThe University of Tokyo?Japan Aerospace Exploration Agency

The JAXA Satellite Monitoring of Agrometeorological Information (JASMAI) is a monitoring system of major grain belts

with global satellite products, which provides information on soil moisture, solar radiation, surface temperature, and snow covel
at 62 countries and regions in near real-time. In this presentation, more detail will be introduced.
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Retrieval of effective particle radius of clouds using MTSAT-2 and Fengyun-2E satellite
data
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Evaluation of cloud radiative forcing simulated by the NICAM with A-Train
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Global satellite observation provides valuable information not only to the retrievals of physical quantities relevant to aerosol
and clouds but also to the evaluation of these simulated by GCMs and cloud resolving models. We discuss synergetic use ¢
A-Train satellite observations to evaluate cloud and precipitation fields simulated by a global cloud-resolving model (GCRM).
Our previous efforts were made in evaluating cloud microphysical quantities by comparing simulated satellite signals agains
observation. However, for the context of climate prediction, it is crucial to understand the differences in terms of the radiation
energy budget. In this presentation, effective ways to evaluate the relationships between vertical profiles of active sensors ar
TOA cloud radiative forcing are discussed.

The outputs from the Nonhydrostatic Icosahedral Atmospheric Model (NICAM) are run through a satellite signal simula-
tor (Joint Simulator for Satellite Sensors) to simulate CloudSAT/CALIPSO/CERES data. This study uses a merged dataset fo
CloudSat and CALIPSO, and CERES SSF level2 is co-located to the grid. A simple CloudSat cloud-type scheme is applied tc
the observed and simulated merged dataset. Then, the cloud radiative forcing will be evaluated for each cloud type.

O000D:00000000,A-Train,0OOOO0O,000000000000
Keywords: global cloud-resolving model, A-Train, cloud radiative forcing, satellite data simulator
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Low cloud distributions around anticyclone observed by the CALIPSO satellite in the

mid-latitude ocean
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Aerosol algorithm of GOSAT/TANSO-CAI

000 Y™.000020000 2
Satoru Fukud¥, Hideaki Takenak® Teruyuki Nakajima
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1 Japan Aerospace Exploration Agent¥he University of Tokyo/Atmosphere and Ocean Research Institute

GOSAT (Greenhouse gases Observing SATellite) is an Earth observing satellite, launched in January 2009. The satellite equi
two sensors, TANSO-FTS (Thermal And Near-infrared Sensor for carbon Observations ? Fourier Transform Spectrometer) an
TANSO-CAI (Thermal And Near-infrared Sensor for carbon Observations ? Cloud and Aerosol Imager). TANSO-FTS is a
primary sensor of the satellite devoted to measuring concentrations of greenhouse gasses such as carbon dioxide and methe
On the other had, TANSO-CAI is a secondary sensor and the purpose of this is to detect clouds and aerosols with four band
380 nm, 674 nm, 870 nm, and 1600 nm, from near ultraviolet to near infrared. The precision of retrieval of greenhouse gases ge
lower, when an area is contaminated with clouds or aerosols but greenhouse gases are retrieved without any consideration
clouds or aerosols. Aerosol retrieval is also important for understanding the direct and indirect influence of aerosols on climate
as assessed by the IPCC-ARA4.

In this study, we have developed an aerosol remote sensing algorithm to implement for operational process. Over the oces
area, two-channel method (Higurashi and Nakajima; 1999, 2000) is implemented. Both of Aerosol Optical Thickness (AOT) and
Angstrom Exponent (AE) are retrieved by use of 674 nm and 870 nm. Over the land area, we uses a modified Kaufman (MK)
method, which is a modified version of Kaufman method (Kaufman et al., 1997) and retrieved AOT with use of 380 nm. It is
difficult to estimate the ground reflectance with use of minimum reflectance (MR) method because of the observation frequenc
is not enough for TANSO-CAI case. In MK method, we use NDVI, which is calculated by MR of 674 nm and 870 nm, and
the MR of 674 nm to estimate the reflectance of 380 nm. The relationships between NDVI, MR of 674 nm and 380 nm are
determined empirically.

It is thought that the values of retrieved AOT are influenced by the assumptions of characteristics of aerosol particle, suct
as mode radius and standard deviation of particle size distribution function, single scattering albedo (SSA) and aerosol laye
height. These parameters are fixed in the current version of operational algorithm. We performed sensitivity tests to study suc
assumptions do not cause a significant error for retrieval other than the assumption of SSA. Mode radius and standard deviation
particle size distribution function do not produce large errors even if they are fixed in the algorithm. However, SSA is thought to be
the reason of large error if they are far from real value. We have calculated correlation coefficient between AOT of CAl and AOT
of AERONET(AErosol ROBotic NETwork) in condition that both SSA is fixed and SSA is from averaged value of AERONETS.
The result shows that correlation coefficients are improved in some sites, but in some other sites, correlation coefficients are n
improved. We need to investigate this result further.

We further discuss a use of the 1600-nm channel as a reference band of Kaufman method to estimate the ground reflectan
at 680 nm to retrieve AOT at 680 nm.

0000D0:00000,000000000, GOSAT, TANSO-CAI
Keywords: aerosol, remote sensing, GOSAT, TANSO-CAI
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Development of generalized satellite remote sensing algorithm for aerosol properties.
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In late years, high accurate multiple-wavelength, multiple-angle observation data have been obtained by grand-based spect
radiometers and multi wavelength imager sensors on board the satellite. Associated with the situation, the optimized multi
parameter remote sensing method by Bayesian theory has become popularly used(Turchin and Nozik, 1969; Rodgers, 20C
Dubovik et al., 2000). With the progress of computing technology, this method has being combined with radiation transfer
calculation numerically solved each time in iteration for solution search, without using LUT (Look Up Table), as shown by
successful examples of a flexible and accurate remote sensing (Dwi@/ik2011).

We are developing a new Bayesian type inversion method, which combine the MAP method (Maximum a posteriori method) in
Rodgers (2000) with the Phillips-Twomey method (Phillips, 1962; Twomey, 1963) as a smoothing constraint for the state vector.

Defining a radiance (measurement) vector at TOA by L and a geophysical (state) parameter or vector determining radiance k
u, we express the observation as follovis= f (u) + €, where e is the error caused by several error sources (observation error,
modeling error in radiance and error in numerical calculation), and f is the forward operator to model the observation. L and u
are defined in the target region determined by spatial and temporal dimensgiong).(Then, the cost functior) is expressed
as the sum of those of MAP method and of Phillips-Twomey method:

E=L-f)T S (L-f)+u-u,)" S (u-u)+ SUM[ i |Az + Dy U |]

where, T is the transposed matri%, and S, are the covariance matrix for the observation operator, respectivglig a
priori (climatic) value.A, indicates boundary condition in a certain regiéh. is a quadratic differential operator for structural
valuablesw; is a factor chosen to give appropriate relative weighting to the constraints. To minimize the cost function, we used
a Newton method, and the solution may be obtained by several iterations. In our algorithm, L is the radiance observed by satellit
andu is the aerosol properties: as of now, the aerosol optical depth (AOT) of fine particles, sea salt particles and dust particles
and the soot fraction in fine particles.

We conducted numerical tests for the retrieval of aerosol properties for GOSAT CAl imager data, to test this algorithm. In this
test, we used the simulated radiance data observed by a satellite (5 by 5 grid) using a radiation transfer calculation model, Rst
code (Nakajima and Tanaka, 1986, 1988) assuming wavelengths of 380, 674, 870 and 1600 [nm], atmospheric condition of th
US standard atmosphere, fine particle AOTs as 0.2, sea salt particle AOTs as 0.0 and dust particle AOTs as 0.1 for all grids.

For the test, we set to our algorithm each initial and a priori value, (0.001, 0.1) for fine particles and (0.001, 0.5) for dust
particles, respectively. We gave the value corresponding to 10% error in measuremeftsdod the value assuming that a
priori AOT has|0.1] differences fors, .

We calculated the difference between simulated true values and retrieval values of AOT; dAOT= [(retrieval value) - (true
value)]/(true value). The result of the experiment shows the algorithm could retrieve AOT of fine and dust particles, and dAOT
of fine and dust particles are about -0.15 and +0.07 under the present condition of test experiment, and it was confirmed that o
new algorithm works and can derive AOT with a certain accuracy. We will test several other conditions by numerical test, and
discuss the information content of several parameter needed for retrievab(eS), w) and the boundary condition and errors
included in the retrieval algorithm.

gooob:0bboooooobobob,000on
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Development of a radiative flux evaluation program with a 3D Monte Carlo radiative

transfer code
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Dual Ka-band radar field campaign for GPM/DPR algorithm development
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Estimation of errors due to aerosol scattering on the remote sensing of the lower tropo
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Lower troposphere ozone derivation by remote sensing : earth surface albedo presumptic

in airplane observation
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Lithosphere-Atmosphere-lonosphere Observation by Small Satellite Constellation
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Doppler wind lidar measurement from space
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Production of Global Satellite Mapping of Precipitation and Evolution for the Global Pre-

cipitation Measurement Mission
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Gauge Adjusted Global Satellite Mapping of Precipitation (GSNGHRIge)
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Precipitation is one of the most important parameters on the earth system, and the global distribution of precipitation and it
change are essential data for modeling the water cycle, maintaining the ecosystem environment, agricultural production, im
provements of the weather forecast precision, flood warning and so on. The G8MKRs a product of surface rainfall rate
with 0.1 degree and 1 hour resolution on a global basis using the data from microwave radiometers on low earth orbit and in
frared radiometers on geostationary orbit, and has been widely used through internet. However, some validation results fror
the hydrological madel show that the GSMBR/K sometimes underestimates the surface rainfall rate. In this presentation, the
GSMaPGauge which is a gauge adjusted product to the GSM&K for climatological studies are introduced, focusing par-
ticularly on structure and performance of the algorithm and some initial evaluation tests. Additionally, the concept and theoretica

basis of the near real time product of the GSMaRuge hamed as GSMaPaugeNRT is introduced.

ooooo:oo,o00,GPM
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Semi-diurnal variation of precipitation over the tropics analyzed from TRMM 3G68 data
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Cloud observation by next generation Earth observing satellites
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Satellite Image Analysis for Channels covering East Asia Region and Hidden Periodici-

ties for Time Series Data
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Image analysis and time series analysis for MTSAT-2 images covering East Asia region of channels (IR1 and IR3) are dis:
cussed. The new time series data derived from fractal analysis of the time series images illustrated in 600x462 pixels from 200
to 2010 are generated and power spectra for the ratio of cloud covers, water vapor, and space packing exponents with perioc
peaks are calculated by using Fourier transform and periodicities of peaks in autocorrelation function are analyzed.

Caotic behaviors of orbits for their time series data restructured with three dimensional space of states are observed. The bran
points of the system, the points of intersections where the amplitude of the fluctuations in four moving average curves becom
smaller at the same time, are evaluated with the time interval related to the periodic peaks. The features of the branch points al
between the ratio of cloud cover or the ratio of water vapor and the space packing exponent are described.

Correlations between time series data of hourly air temperature from 1991 to 2010 observed at Kobe station and Niigat:
station are discussed.

For time series data of hourly air temperature in 1996, 2000, 2009, and 2010, power spectra with periodic peaks are calculate
by using Fourier transform, respectively. A first peak of power spectra is determined and time intervals between nearest neighbc
peaks are evaluated. As a result, hidden periodicities are observed. In addition, the features of power spectra for the ratio of clot
covers and space packing exponents by image analysis and time series analysis for MTSAT-2 images covering East Asia regi
of channels IR1 in 2009 and 2010 are described and similarities between the hidden preiodicities for time series data of hourl
air temperature are suggested.

Keywords: MTSAT-2 images, Time Series Analysis, Fourier transform, continuous wavelet transform, hidden periodicities
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Terrestrial Water Storage in Northeastern Asia with GRACE satellite
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Monthly measurements of time-variable gravity from the GRACE (Gravity Recovery and Climate Experiment) satellite mis-
sion was used to investigate the temporal change of Terrestrial Water Storage (TWS) in the arid regions of Northeastern Asic
during the period of April, 2004 to December, 2010. The study area was a square between 40 degree N and 50 degree N, al
between 90 degree E and 115 degree E, which includes most of Mongolia and a part of northern China.

The results show that decreasing trend of TWS was observed in mountainous areas and in Inner Mongolia, while TWS i
fairly constant in the central area of Mongolia. These findings are consistent with the reported decrease of glaciers [Kadota et al
2011] and the depletion of groundwater level in Inner Mongolia during the last several decades [Kitawaki, et al., 2010]. TWS
observed in the central Mongolia does not contradict with hydrological characteristics of the region with dry climate, where
precipitation almost equals evaporation [Kaihotsu et al., 2004], and groundwater level hardly shows noticeable change withou
excessive human influence.

Autocorrelation between TWS from GRACE and the surface soil moisture from the microwave remote sensing of AMSR-E
(Advanced Microwave Scanning Radiometer for Earth Observation System) [Fuijii, et al., 2009] was investigated, where the lattel
was processed with the same filters used with GRACE. It was found that there is a higher correlation in the dry regions, whick
indicates that there is a possibility that TWS variations in dry regions depend mainly on that of the surface soil moisture. On the
other hand, the soil moisture is well-correlated with TWS at 3 month earlier in the mountainous regions. This suggest linkage
between snow and soil moisture in the region.

These results indicate the potential of GRACE to provide information on hydrological change, such as soil moisture, ground-
water storage, glacier, etc, in the arid and semi-arid regions, even though variations of TWS are relativity smaller in the regions

Keywords: arid region, Mongolia, Hydrological change, climate change, AMSR-E
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Land-cover change detection in Siberia using Landsat
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Siberia is well known one of the most vulnerable ares for climate change. As a result of climatic change, large areas havi
undergone land cover change (e.g., ecological succession after forest fire and permafrost degradation), and the change affe
ecological functions. It is important to monitor the process of the land cover change for understanding the role of terrestrial
ecosystems in the carbon and water cycles, the frequency of natural disasters, and the impact of ecosystem services. Land co
map is used as the basis for ecosystem management, conservation and restoration activities. Therefore, timely and accurate |:
cover map is needed at the regional scale. In order to produce land cover map, remote sensing is a very useful tool for repetitiy
sampling over large areas. A method to produce the land cover map based on high temporal frequency sensors, such as MOL
and SPOT VGT, has already been established. However, the spatial resolution of 1 km limits the performance of land cover may
The land cover maps includes a potential source of error because of the heterogeneity of the landscape at the subpixel sca
According to a comparative study, the pixel-level classification accuracy is not high, ranging between 50 and 58%. Medium
spatial resolution sensors, such as Landsat TM/ETM+, allows the direct comparison of the field plot with a 30 m image pixel.
The objectives of this study is to produce accurate land cover map using Landsat, and to better understand the relation betwe
climate change and land cover change.

gooobo:0bo0o00oo,0oo00,00bb,00b0b0boood
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