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@I Background of measurement EF @6
requirement &

= Observed increase in global average temperature since mid-20th century
€ (very likely due to) increase in anthropogenic GHG concentration in
the atmosphere (IPCC Fourth Assessment Report (2007))

= Imperative to balance
= the emission due to human activities and
= the absorption by the nature (land ecosystem, ocean, ...)
= for stabilizing the climate for the future
= Insufficient knowledge (lack of understanding) of
= Absorption mechanisms of the land ecosystem and ocean

= Climatological feedback in the carbon cycle involving atmosphere, land
ecosystem, and ocean

= = substantial part of the uncertainty in predicting future climate change
= Needs of global, uniform, and frequent observation of CO, and CH,
= Spatial distribution and temporal variation

= = Carbon flux (source/sink) estimation = attainment of adequate scientific
knowledge on the underlying mechanisms
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SEEEPIN satellite Remote Sensing of E; @6

GHGs B2 &80

= Satellite remote sensing of the atmosphere

= Advantages.
= Globally (uniformly)
=« Unique sensors =» detectable relative differences
= Frequently repeat observation

= Weak points:

« Absolute value measurement of physical
parameters

= Several disturbances (error sources)
(ex. Clouds, aerosols, precipitation, ground surface, ...)
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@ .\ Status of ground measurements of
» GHGs BEMEBEHZDHEHAOER “ AES

= (GHG monitoring stations: 282, CO2 measurement: 182)

| Location map of data-submitting stations
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%M » GOSAT contribution to carbon flux
estimation
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mm@ AN, Images of monthly carbon flux map
T (Level 4A)  BRURINHEH B TH i;@fs
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= Integrate scientific knowledge of carbon cycle including land and ocean
— Advancing carbon cycle models — Increase precision of climate change projection models

— Detailed study on determining cutback levels of emissions, (contribution to political
decision making)
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sV Project Objectives (1) V? AES
TWSEIOBR (1)

= To measure the global distribution of GHG concentrations (i.e. CO,
and CH,) and its temporal variation
MENRARADEKDRESMETDRRMNEEZRIE

= To increase the accuracy of the flux (source and sink) estimation of
GHGs on the sub-continent scale (a few thousand kilometer square),

FBRELANILTORRBEEDHEREZSHD

= —> contributing to the sustention and development of systemized
observation in accordance with the Kyoto Protocol, while at the same
time facilitating the environmental administration efforts, including
ascertainment of the flux per region and evaluation of the carbon
balance in forests during the first period (2008-2012) as specified by
the Protocol.

» CREFEBEESICEOHEBHSAOHERUVRFEOREICEMT 5D
(2. REPGETE E 5 L RHARK (2008 ~20124F) [T 11+ 5 iz = D R IR HEH
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e @I Project Objectives (2) V AES
TWSEIDEM (2)
= The Project is intended to develop GHG
measurement technologies and other
technologies necessary for future earth-
observing satellites, by standing on and further
evolving the existing earth-observing
technologies.

s CNFETOMBKE AR ZMRA - RESE, RED

RAADAEZRMZRFEIT HEEBIT, FROHIK
HAFECRDETRITFEZT .
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eIV Organizational Structure V ACS
of GOSAT Project

= The first GHGs observing satellite sensor
mission promoted by JAXA, MOE, and NIES.

JAXA

Japan Aerospace Exploration
Agency

MOE

Ministry of the Environment

Data user, policy,
validation

NIES

National Institute for
Environmental Studies

Rocket launch, Satellite
& Sensor development,
Data acquisition,
Calibration, L1 data
processing

Data processing algorithms, Scientific data use,

L2, L3 data processing and distribution, Validation
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Outline of GOSAT data processing

TANSO-FTS sensor I
(provided by JAXA)

TAMSO-CAI sensor
(provided by JAXA)
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TP GoSAT Data Products (L1 & L2) V@ES

A Sensor Product Name Category Unit
level /band
FTS FTS L1A data Internal FTS scene
HIA CAIl CAI L1A data Internal CAl scene
FTS FTS L1B data Standard FTS scene
H1B CAIl CAI L1B data Standard
L1B+ CAI CAI L1B+ data Standard CAl frame
L2 CO2 column amount (SWIR) Standard
FTS SWIR | L2 CH4 column amount (SWIR) Standard
L2 H20 column amount (SWIR) Research
L2 CO2 profile (TIR) Standard
L2 CH4 profie (TIR) Standard Any
L2 CO2 column amount (TIR) Research (on-demand)
-2 FTS TIR | L2 CH4 column amount (TIR) Research
L2 temperature profile (TIR) Research
L2 H20 profile (TIR) Research
L2 H20 column amount (TIR) Research
L2 cloud flag Standard
‘Nov-08 CAl L2 aerosol property Research CAl frame




Graanflouss Qases
Obsorving SATelre

GOSAT Data Products (L3 &

4 VS
5 _ Sensor
rocelses\:zlg /ban Product Name Category Unit
d
L3 global CO2 distribution (SWIR) Standard
FTS SWIR Global
L3 global CH4 distribution (SWIR) Standard oba
——— (monthly
FTS TIR L3 global CO2 distribution (TIR) Standard average)
L3 global CH4 distribution (TIR) Standard
L3 global radiance distribution (all pixels) Standard Global
oba
L3 L3 global reflectance distribution (clear Standard (every 3 days)
sky)
L3 global cloud property Research Global
CAI (monthly
L3 global aerosol property Research average)
Lat. 30° X Lon.
L3 global NDVI Standard 60°
(every 15 days)
L4A global CO2 flux Standard 64 locations across
L4A - the globe
L4A global CH4 flux Research (annually)
L4B - L4B global CH4 distribution Research | Clopal2.5" mesh
tNov-08 (monthly) 1

4




n | ] | ]
Data Utilization <
Obsorving SATolite R
|

(Research Categories)

= (1) Sensor calibration RIE
= (2) Data processing algorithms 703" Y& A

= (3) Carbon flux estimation, atmospheric

transport models ETIL
= (4) Data product validation fREL
= (5) Data application It FF
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wor NI Research Topics planned by V @6
the GOSAT Project

= Calibration
= Interferogram =» spectra

= correction of the variation of the observation
sensors’ field of view,

= TANSO-FTS: instrument function calibration,
radiance calibration, etc.

= TNASO-CAI: radiometric calibration, geometric
correction, calibration of the sensor sensitivity,
etc.
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wor NI Research Topics planned by V @6

the GOSAT Project

= Data processing algorithms

= Development of fast data processing
algorithms,

= Sunglint observation data processing methods
= Processing algorithms using polarized data
= Extract parameters from thermal-infrared data

= Evaluation of spectral parameters of gaseous
molecules and sunlight spectra,

= Combined use of short wavelength infrared
and thermal infrared data, etc.
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wor NI Research Topics planned by V @6

the GOSAT Project

= Carbon flux estimation, atmospheric
transport models
=« Development and refining of source inventory
databases

= Refining of atmospheric transport and land
ecosystem models, etc.

= Development of carbon flux estimation models
with high temporal/spatial resolution, etc
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s @ NN Research Topics planned by V @6

the GOSAT Project

= Validation

= Before the launch

= Ground-based high-resolution and by small-sized FTSs with airborne
In-situ instruments

= Evaluation of sunglint observation algorithms using airborne or
ground-based FTSs

= Development of validation methods based on data taken by LIDAR,
sky radiometers or other equipment for validating aerosol, etc.

= After the launch

= Acquisition and analytical validation of data taken at validation sites
on land and on ocean (including island and cape),

= Analytical validation of data taken by instruments on board private
aircraft

= Comparison with data taken by other satellites or computed by
models, etc., for the purpose of validating the quality of data on the
CO, and CH, column abundances, as well as validating the quality of
data on vertical distributions of CO2 and CH4 concentrations to be
derived from the thermal-infrared data.

= Validation of CAl data products.

5-Nov-08 19



s @ NN Research Topics planned by V @6

the GOSAT Project

= Data application

s FTS:

= Analysis of basic phenomena that have influence on
evaluation of the characteristics and quality of data such as
temporal/spatial variation of concentration distributions and
carbon balance distributions

= Possible advanced applications, such as detection of CH4 leak
from pipelines and local high-volume exhaust due to forest
fires, possibility of observing atmospheric trace components,
such as N20O, CFC, etc., and so on.

= CAl:

=« Generation and utilization of the global vegetation index map
based on the CAIl data.
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s Concluding Remarks V@ES

= GOSAT data products are categorized In

= Standard products: open to the public after calibration
and validation

= Research products: open to the registered researches
for sensor calibration, data validation, algorithm
development/improvement, and scientific use

= Some research products would be upgraded as standard
products after confirming their reliability

= A part of the GOSAT data utilization will be done by
the project members, the science team members,
and collaborators under the data policy restriction.

= We expect wider utilization by the world-wide users
to contribute to many fields of the data applications.

= International collaborations are expected.
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