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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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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
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atellite mission on long-term climate observation and
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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.
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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
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Current status and future plan of the JAXA/EarthCARE algorithm development and pro-
duction model
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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.
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Development of cloud algorithm for EarthCARE/MSI: Interpretation of retrievals using

cloud simulation and active sensors
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Middle atmospheric sciences using data from the Superconducting Submillimeter-Wave
Limb-Emission Sounder (SMILES)
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Masato Shiotani
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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.
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