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EarthCARE Mission Objective EarthCARE

¢ Earth Cloud, Aerosol and Radiation Explorer

EarthCARE Mission Objective

To evaluate the radiative interaction and radiative forcing of cloud and aerosol, and to
reduce the uncertainties in global warming prediction by measuring the three dimensional

global structure of clouds and aerosols, the most uncertain parameter in the numerical climate

\

»  The observation of the vertical profiles of natural and anthropogenic
aerosols on a global scale, their radiative properties and interaction with
clouds.

»  The observation of the vertical distributions of atmospheric liquid water

and ice on a global scale, their transport by clouds and their radiative
T > Reflect to climate models,

meteorological models
» The observation of cloud distribution (‘cloud overlap’), cloud- d ) | del
precipitation interactions and the characteristics of vertical motions b Ll

within clouds

»  retrieval of profiles of atmospheric radiative heating and cooling through
the combination of the retrieved aerosol and cloud properties




EarthCARE Satellite

Institutions

European Space Agency (ESA) ./ National Institute of
Information and Communications Technology (NICT) ./
Japan Aerospace Exploration Agency (JAXA)

Launch

2016 using Soyuz or Zenit (by ESA)

Mission Duration

3-years

Mass Approx. 2200kg
Sun—synchronous sub—recurrent orbit
Orbit Altitude: approx. 400km
Mean Local Solar Time (Descending): 14:00
Repeat Cycle 25 days
Orbit Period 5552.7 seconds
Semi Major Axis 6771.28 km
Eccentricity 0.001283
Inclination 97.050°

“  EarthCARE

7 7 Earth Cloud, Aerosol and Radiation Explorer

EarthCARE

Earth Clouds, Aerosol and Radiation Explorer

Observation Instruments on EarthCARE

Cloud Profiling Radar w7 4XA

Atmospheric Lidar Cesa

Multi-Spectral Imager  @esa

Broadband Radiometer @esa

Synergetic Observation by 4 sensors



Science Needs vs EarthCARE

EarthCARE

l arth Cloud, Aerosol and Radiation Explorer

{ Radiative flux profile in cloudy condition within 10W/m2 accuracy

~

J

Needs .

Vertical profiles of
extinction and
characteristics of
aerosols

Observation
Needs/Target

r

Vertical profiles of liquid,
supercooled and ice water,
cloud overlap, particle size

and extinction

. High Spectral
Techmques Resolution LIDAR

Remote Sensing (HSRI—)
Technigues
EarthCARE ATLID
Instruments Atmospheric Lidar

Millimeter-
wave

RADAR

Convective

updraft and ice

fall speed

Doppler
RADAR

Horizontal

structure of

clouds and
aerosols

Passive

Muiltispectral
Imager

4 3 3

Cloud Profiling Radar

Shortwave and
longwave fluxes at Top
of Atmosphere

~

J

Passive

Broadband
Radiometer

MSI

Multispectral Imager

. 4

BBR

Broadband Radiometer
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Earth Cloud, Aerosol and Radiation Explorer
/

Goal of EarthCARE Science | \@esa /7 SXA

Observe the 3 dimensional global distributions
of cloud and aerosol to contribute for the

ar H . . . .
*""‘i Ea E}nt]'gCEﬁRE reduction of the prediction errors in numerical
Horizontal & Vertical climate models
e Applicationin Improvement of
S Models physical process
CPR ATLID MSl . S Model Validation related to cloud,
3-Dimensional Model In?pr:uvgment aerosol and radiation
Cloud, Aerosol, Radiative Flux Data Assimilation
Climate
Sensitivity

BBR Data

Radiative Flux Simulator

\. J
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Strategy

Earth Cloud, Aerosol and Radiation Explorer
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Synergetic Observation by 4 Sensors on Global Scale
*3-dimensional structure of aerosol and cloud including vertical motion
*Radiation flux at top of atmosphere

eAerosol — cloud — radiation interactions
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Sensors EarthCARE

¢ Earth Cloud, Aerosol and Radiation Explorer

ATLID

ATLID

Global Observation of Cloud and
Atmospheric Lidar

Aerosol Vertical Profile and Optical

Properties

355nm High Spectral Resolution Lidar ATLID is a High Spectral Resolution Lidar (HSRL) developed by
Instrument

(HSRL) European Space Agency.

— Rayleigh Channel
Channel - Mie Channel(Cross—polarization) Different from the traditional Mie lidar, it has the capability to

~ Mie Channel (Co—polarization) separate Rayleigh scattering signal (originate from
Sampling Horizontal : 285m / Vertical : 100m atmospheric molecules) and Mie scattering signal (originate
gﬁzz:;’::im 3° Off Nadir (TBD) from aerosol and cloud) by high spectral resolution filter. Thus,

it has the potential to independently retrieve backscattering
coefficient and extinction coefficient of atmospheric particles.

TN Satellite Flight Direction

Sy Observation of Fine Particles within
the Atmosphere

Derived Parameters

. .. ATLID Observation
Backscattering Coefficient Direstion

Target Mask 2 - 3° Off-nadir
Feature Mask

Nadir Direction
By 355nm (UV) wavelength, ATLID has the capability to detect
fine particles, such as thin cloud and aerosol, that were
’; difficult to be observed by radars. In addition, it also has the
capability to achieve information of particle shapes by

Horizontal Sampling polarization observation.
285m

Extinction Coefficient

Vertical Sampling
Depolarization Ratio 100m

Lidar Ratio Footprint 30m




Sensors

CPR

Cloud Profiling Radar

Instrument 94 GHz (W-band) Doppler Radar

Center Frequency 94.05 GHz

. Horizontal : 500 m
Sampling

Vertical : 500m (Oversampling 100m)

Footprint 800m (Horizontal)

Pulse Repetition 6100 ~ 7500 Hz (Variable PRF)

Frequency
Observation Height |Surface to 20km (low latitude), 16km, 12km
Range (high latitude)

Derived Parameters
( N

. Liquid Water Content
Radar Reflectivity
X Ice Water Content
Doppler Velocity L . .
Liquid Effective Radius
Cloud Mask

. Ice Effective Radius
Cloud Particle Type . .
Optical Thickness

CPR Observation
Direction
Nadir Direction

4 Satellite Flight Direction
4 y 4

ertical Sampling 500m
Footprint
Horizontal Sampling 500m

v EarthCARE

7 : Earth Cloud, Aerosol and Radiation Explorer

CPR

The World’ s First Satellite-
borne Doppler Cloud Radar

CPR is a 94 GHz (W-band) Doppler Radar jointly
developed by Japan Aerospace Exploration
Agency (JAXA) and National Institute of

Information and Communications Technology
(NICT).

From its millimeter radar signal, it has the
capability to observe 3—dimensinal distribution
and physical characteristics of cloud and drizzle.

In addition, information on the in—cloud vertical
motion by Doppler measurement function has the
potential to contribute to the understanding of

cloud and precipitation process.

EarthCARE CPR has approximately 6 times higher
sensitivity compared to CloudSat CPR onboard in
the A-Train Constellation.



Sensors

MSI

Multi-Spectral Imager

Instrument

Pushbroom Imager

Wavelength Band
(Visible / Near-Infrared /
Shortwave Infrared)

0.670 pm, 0.865 pum, 1.65 um, and 2.21
pm

Wavelength Band
(Thermal Infrared)

8.80 um, 10.80 um, and 12.00 um

Observation Width

150 km (=35 km to +115 km)*

Footprint

500 m x 500 m

*This asymmetry is intended to reduce the influence of sunglint

Measurement of Cloud by Multiband

MSI is an optical sensor with 7 channels from visible to thermal

infrared, which measures the cloud distribution and cloud physical

properties including cloud effective radius and optical thickness.

EarthCARE

7 - Earth Cloud, Aerosol and Radiation Explorer

&5

MSI

N Satellite Flight Direction
%, P

MSI Observation Direction
Nadir Direction

Observation Width 150km (-35km~115km)
Footprint 500m X 500m

Derived Parameters

4 )
Cloud Flag / Cloud Phase

Liquid Optical Thickness
Liquid Effective Radius (1.6um)
Liquid Effective Radius (2.2um)

Cloud Top Height
Cloud Top Pressure

Cloud Top Temperature
\ J




Sensors

BBR

Broadband Radiometer

EarthCARE

7 - Earth Cloud, Aerosol and Radiation Explorer

&5

BBR

Wavelength Range

— Short wave : 0.2 = 4.0 um
— Long wave : 4.0 — 50 um*

Dynamic Range

- Short wave: 0 — 450 W/m2/str
— Long wave: 0 — 130 W/m?/str

Observation
Direction

nadir, forward (55 deg), backward (=55 deg)

Footprint

10 km x 10 km

*The spectral radiance in Long-wave channel is calculated from

Short-wave and Total-wave (0.2- 50 um) observations.

Measurement of Radiation Flux at Top of
Atmosphere

BBR has the sensitivity to shortwave and totalwave broadband

radiances from which shortwave and longwave radiation flux at

the top of atmosphere can be retrieved.

(based on MRD)

N Satellite Flight Direction
%, P

55° Forward

55° Backward

Footprint 10 km X 10 km

Derived Parameters

Radiation (Longwave / Shortwave )
Radiation Flux(Longwave / Shortwave )

10
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EarthCARE Products

MSI Level 1 "’;Ty , BBRLevel1l

TOA radiances for 4 solar

ATLID Level 1 CPR Level 1

Attenuated backscatterin - .
Rayleigh channel, co-polar R;dar IreflecItIV!:y pro:!IIe, channels, TOA brightness
Mie channel, cross-polar Mie oppler velocity profile temperatures for 3 thermal
channel channels

Filtered TOA long-wave and
total-wave radiances

ATLID Level 2 CPR Level 2 BBR Level 2

Fea.ture. mask, target mask, Rada'r reflectivity, Doppler Feature mask, liquid and ice Unfiltered TOA short-wave
extinction, backscatter and velocity, feature mask, cloud loud ies. cloud di di
depolarization profiles, type, liquid and ice cloud choy hpropertlels, SCLLN an ohng-wave v 'STCES’
cloud properties, aerosol properties, vertical motion, eight, aerosol properties ek £ ‘?vr;",‘g?;; ?(22 ong-
properties rain and snow estimates

V 4

Cloud, aerosol and precipitation properties derived from
synergistic retrievals using combinations of
ATLID, CPR, MSI

2 or 3 Sensors Synergetic Level 2

4 Sensors Synergetic Level 2

Comparison of radiative transfer
fluxes and radiances to BBR
radiances and fluxes

Radiances, fluxes, heating rates calculated from constructed 3D
cloud-aerosol scenes




JAXA EarthCARE Products ! EarthCARE

¢ Earth Cloud, Aerosol and Radiation Explor

/ -. "_‘:\ Nﬁw

Standard Product

— strongly promoted to be developed and released
— processed and released from JAXA/MOS (Mission Operation System)
— all data will be able to be sent to ESA when produced

Research Product

— promoted to be developed and released
— some are planned to upgraded to standard products
— further divided into two groups;
® EORC Research Products (ER)
— processed and released from JAXA/EORC
® Laboratory Research Products (LR)
— from cooperating Japanese Laboratories



! EarthCARE

Earth Cloud, Aerosol and Radiation Explorer

Product Release Timing \ 4

JAXA Standard Product and its Release Timing

CPR ATLID MSI BBR
\
<D E—ﬁi] Data Release
Level 1b Single Sensor
L L1b > 6 months after
Engineering
Values launch
------------------------------------------ T LILIIEIAIETIRmI,
D> D | aD | @ =a
Single Sensor
Level 2a ™ L2a L2a | L2a | | L2a
High-level
& Echo Cloud - J Data Release
Microphysics Product Product >
9 months after
launch
<D
@ -
Multiple 2 Sensors Synergy Product <
Level 2b Sensors
(Synergy)
High-level <D D Data Release
L2b ATLID L2b >
Microphysics s 18 months
= after launch
3 Sensors Synergy Product 4 Sensors Synergy Product Y. 13




EarthCARE Products . EarthCARE

2 7 Earth Cloud, Aerosol and Radiation Explorer
JAXA & ESA Product (L1b/c:Stand-alone) v s Eesa Nﬁ%ﬂ

Processing Product Name Grid Spacing File Unit Data Volume

Sensor(s) Primary Parameter :
Level (Product ID for ESA) Horizontal Vertical File Format per day*

Received Echo Power / Radar Reflectivity
CPR One-Sensor

Factor / Doppler Velocity / Pulse Pair 05km | 0.1 km 1/8 orbit
CPR L1b Received Power and Covariance / Spectrum Width HDF 51.3GB
Doppler Product
Surface Radar Cross Section Oﬁ(m -

Rayleigh and Mie Backscattering coefficient
0.285 0.103 1/8 orbit
ATLID L1b A-NOM * Mie component has horizontal and vertical 91.6GB
km km netCDF
depolarization component

|’ |
| |
I Radiation Intensity I
| |
| |
\

* Visible(0.67um), Near IR(0.865um), 1/8 orbit
MSI L1b M-NOM 0.5 km - 83.9GB
SW IR(1.65um, 2.21um), LW IR(8.80um, netCDF
10.80um, 12.00um) /
N s ] e e | — — — — — e — — — — — — — — — o — — —— — — — — —_— — —
SW and LW Radiation 1/8 orbit
BBR L1b B-NOM 10 km - 2.3GB

(Forward, Nadir, Backward) netCDF

Processing Product Name . Grid Spacing File Unit Data Volume
Sensor(s) Primary Parameter . . :
Level (Product ID for ESA) Horizontal Vertical File Format per day*

( L1b Radiation Intensity I
1/8 orbit

I MSI Lic M-NOM (interpolated to the location of a 0.5 km - oDF 18.3GB
net!

l reference band) J

* 125 files pér day is aséumed without compression. . ATLID, MSI, BBR is ESA product. ' ' ' ] I



EarthCARE
JAXA Standard Products (L2a:Stand-alone)« /" oo i i

Processing Primary Parameter Grid Spacing File Unit  Data Volume
Sensor(s) ARl N ( : Spatial-integrated values will be also generated) File F t day*
Level - oP g g Horizontal Vertical lie Forma per day
PR Ol Integrated Radar Reflectivity Factor 1/8 orbit
CPR L2a sensor Integrated Doppler Velocity 1 km 0.1 km 116.0GB
Gas Correction Factor HDF
Echo Products
Cloud Mask / Cloud Particle Type /
CPR One- Liquid Water Content / Ice Water Content / 1k 01 k _
CPR L2 Effective Radius of Liquid Water Cloud / m ALm 1/8 orbit 131.8GB
a sensor Effective Radius of Ice Water Cloud HDF '
Cloud Products . )
Optical Thickness 1 km -
( Feature Mask 02km | 0.1 km \
I ATLID One—- Target Mask 1 km 0.1 km I
I sensor Aerosol Extinction Coeff. / Aerosol Backscat. 1/8 orbit I
orbi
ATLID | L2a Cloud and , _ Coeff. | 10km 0.1 km 70.8GB
I / Aerosol Lidar Ratio / Aerosol Depolarization Ratio HDF I
Aerosol
I Cloud Extinction Coeff. / Cloud Backscat. Coeff. / 1k 01 k
l Products Cloud Backscat. Coeff. / Cloud Depolarization Ratio m AL Km I
\ Cloud Depolarization Ratio 1 km 0.1 km /}
[[(— — | —— ——— ee—— a—— e e e e |
Cloud Flag including Cloud Phase /
e Optical Thickness of Liquid Water Cloud / y
ne—sensor ; ; fu 1/8 orbit
MSI | L2a Errective Raclus of Hauid (1.6 pm) / 05km | - 163.6GB
Cloud Products ective Radius of Liquid (2.2 ym) / HDF
Cloud Top Temperature /
* 125 files|per day is arssumed without compression. Cloud Top Pressure / Cloud Top Height



プレゼンター
プレゼンテーションのノート
L2単体標準プロダクトリストである．
CPR，ATLID，MSIがあり，主要な変数は書いてある通りである．
雲マスク(Cloudd Mask)や雲の微物理量（Cloud Microphysics）やエアロゾルの特性（Aerosol Properties）などがある．




.~ EarthCARE
JAXA Standard Products (L2a:Synergy) ) b e

Processing Primary Parameter
Sensor(s) Product Name (  : Spatial-integrated values will be also
Level generated) Horizontal Vertical

Cloud Mask / Cloud Particle Type /
Radar Reflective Factor with Attenuation /

Grid Spacing File Unit Data Volume
File Format per day*

CPR-ATLID

CPR Liquid Water Content / Ice Water Content / 1 km 0.1 km 1/8 orbit
+ L2b Synergy Effective Radius of Liquid Water Cloud / 136.7GB
ATLID Effective Radius of Ice Water Cloud HDF

Cloud Products

Optical Thickness 1 km -

Cloud Mask / Cloud Particle Type /

CPR Radar Reflective Factor with Attenuation /
+ CPR-ATLID-MSI Liquid Water Content / Ice Water Content / 1 km 0.1 km )
Effecti . £ Liaui 1/8 orbit
ATLID L2b Synergy Cloud ective Radius of Liquid Water Cloud / 136.7GB
+ Effective Radius of Ice Water Cloud HDF
Products ] .
MSI Optical Thickness / 1k _
Liquid Water Path / Ice Water Path m
Four Sensors SW Radiative Flux / LW Radiative Flux 10 km -
4 . 1/8 orbit
sensors = iy el SW Radiative Heating Rate / 10 k 05 Kk HDF 7:3GB
Budget Products LW Radiative Heating Rate m - Km

16

* 125 files per day is assumed without compression.


プレゼンター
プレゼンテーションのノート
複合プロダクトである．２センサ，３センサ，４センサの複合ある．
雲に関するものと最終的な放射プロダクトがある．
（あとは文書を読む）


i

EarthCARE
JAXA Research Products (L2a:Stand-alone) /et o

R

Processing Primary Parameter Grid Spacing File Unit
Sensor(s) Status Product Name . Spatial-i . . . .
Level : Spatial-integrated values will be also generated) Horizontal Vertical File Format
Doppler velocity correction value _
Red CPR One-sensor (considering inhomogeneity) / 1K 01 K 1/8 orbit
R Doppler Products Doppler velocity unfolding Value / m - Km HDF
Radar Reflective Factor with Attenuation
CPR One-sensor . . 1/8 orbit
CPR L2a ER Rain and Show Rain Water Cont;::e//SQ::vWV\satte; Content / Rain 1 km 0.1 km o
Products
CPR One-sensor 1/8 orbit
ER Vertical Velocity Vertical Air Motion / Sedimentation Velocity 1 km 0.1 km
Products HDF
e ATLID One— Aerosol Extinction Coefficient (Water Soluble) / I
ATLID L2 ER A | E;e(t.se.rtl.sor Aerosol Extinction Coefficient (Dust) / 1K 01 K 1/8 orbit
a eroFs,o d ;nc ion Aerosol Extinction Coefficient (Sea Salt) / m - Km HDF I
roducts Aerosol Extinction Coefficient (Black Carbon) W,
Optical Thickness of Ice Cloud with Reflection
_ method / Effective Radius of Ice Cloud 1/8 orbit
ER I MSéIOndePse:so; (1.6 um) / Effective Radius of Ice Cloud 0.5 km -
ce Lloud Froducts (2.2 um) / Ice Cloud Top Temperature / Ice Cloud HDF
MSI L2a Top Pressure / Ice Cloud Top Height
— e — — e o e e ] e e e o i e e e e e | e e e e el e e e,
r- _ Aerosol Optical Thickness (Ocean) / 1/8 orbit I
I ER ':ASI OTT:’ sednsir Aerosol Optical Thickness(Land) / 0.5 km -
erosof Froducts Angstrom Exponent (Ocean) HDF I
\

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

“Red R” = Research product, would be processed in JAXA EORC Research and Application System, and to be upgraded to standard after one year or later when the release accuracy is appl(]/ed.
“ER” = Research product, would be processed in JAXA EORC Research and Application System. “LR” = Research product, would be processed in Japanese Laboratories


プレゼンター
プレゼンテーションのノート
研究プロダクトも単体や複合がある（さらっと流す）．



~ EarthCARE
JAXA Research Products (L2a:Synergy) ¢/ oo oot i

Processing . Primary Parameter Grid Spacing File Unit
Sensor(s) Level tatus Product Name ( : Spatial-integrated values will be also generated) Horizontal Vertical File Format
CPR-ATLID Synergy 1/8 orbit
Al Particle Mass Ratio Mass Ratio (2D_Ice/IWC) 1 km - or!
R Products HDF
CPR CPRoATLID Synergy Rain Water Content / Snow Water Content / Rain 1/8 orbit
v L2a ER R%po%usc?s)w Rate / Snow Rate 1 km 0.1 km HDE
ATLID
CPR-ATLID Synergy 1/8 orbit
ER Vertical Velocity Vertical Air Motion / Sedimentation Velocity 1 km 0.1 km
Products HDF
r ATLID Aerosol Extinction Coefficient (Water Soluble).” l
ATLID-MSI synergy Aerosol Extinction Coefficient (Dust).” 1/8 orbit
I + L2a ER Aerosol Components Aerosol Extinction Coefficient (Sea Salt).” 10 km 0.1 km
Products Aerosol Extinction Coefficient (Black Carbon).”Mode HDE
l MSI Radius j
= = - = ~Cloud Mask / Tloud Particle Type 7 - e e
Liquid Water Content / Ice Water Content / 1/8 orbit
Effective Radius of Liquid Water Cloud / 1 km 0.1 km
CPR-ATLID-MSI Effective Radius of Ice Water Cloud HDF
LR Synergy (with Doppler)
Cloud Doppler
Products Optical Thickness,” 1/8 orbit
Liquid Water Path.”Ice Water Path 1 km -
CPR (with Doppler) HDF
+ CPR-ATLID-MSI . . 1/8 orbit
ATLID L2a LR Rair?sgr]%r - Rain Water ContRte:e//SSnr?;vWW;;cg Content / Rain 1 km 0.1 km
+ Products HDF
MSI CPRgOrT(IE_"ID—MSI Vertionl At Motion / S e 1/8 orbit
LR Vertical Veg:?:)city ertical Air Motion / Sedimentation Velocity 1 km 0.1 km
Products HDF
CPRgCrTé_JD—MSI Effective Radius of Ice Cloud derived from Emission 1/8 orbit
“Red R” = Hesearch product, vJetRﬂ b proce&qﬁgsﬁﬁﬁégﬂ@d&searcf and ApplicatiM }}?%fm%al?@é}%%@é?tﬁﬁggeaﬂer one year| orOatiJﬁVﬂen lthe release acquracy is aEprove .
“ER” = Resgarch product, would be processed in JAKSdi@E¥EResearch ar{d Application Sys en'(?.u q_ﬂve—‘ estejch {)pc!)géc!. ,r\)vould be processeld in Japanese |Laboratories HD



プレゼンター
プレゼンテーションのノート
研究プロダクトも単体や複合がある（さらっと流す）．
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7 - Earth Cloud, Aerosol and Radiation Explorer

An example of expected Lidar Products * >

- detailed information by Dr. Sugimoto (NIES) tomorrow
Measured signals Derived optical properties

Attenuated Backscatter (532nm total) [/km/sr] _ 20km log 10(Particle extinction (532nm)) [km]
o.01o o [ I I ' I g == 0.0
E15 e = —=—_ _— & = = === F|}-05
0.005 T B = Eaca S RS W = | il 3 }g
s B Particle E'xtlnct on M0
0.000 " _ - — o = 15
e = - = — ——E
0 21600 43200 64800 E6400
Time [UTC Okm Time [UTC
204 Attermatad Baclscatter (552 Ray) [km/sr] . % _ logl0(Particle bnll[:kscn'l:ler (532nm)) [/km/sr]
—= 0.002 — = - — -1.0
Tis . Attenuated backscatter Tis{ - - - - 1)
—im so01 jlS === ﬁ:ﬁf el - _ Eagme—— -1.5
~ : =10 & e B e =J5’“ 2.0
< 0000 = Particle Backscatter -
0 ' 0 e e -
21600 - 432[%017(2 64800 0 21600 ] 43200 64800 86400
Attenuated Backscatter (1urlmm total) [/kmisr] Particle ,idf;ffgﬁ[.ﬂ?sgm ) [sr]
20 : ' : 0.010 204= : : : -
— : = - 100
EL s = - o - I ERLE =l — T S0
e e 5 W || by T T T =l o
<] 1064nm Attenuated backscatter s _ - - Particle Lidar ratio 20
0 e 0.000 S [ _ _ = i 0
0 21600 43200 ﬁ4300 86400 0 21600 43200 64800 6400
Time [UTC] Time [UTC]
Total depolarization rl'ntio {532nm) Particle depu]nriptinn ratio (532nm)I
ME s = 05 e T ¥ WE
Elfde = — :_? = e Eeat R : 0.4 ElS{mema—mem — S we———— == = = - Fl o4
Lo i e SR ST ) Lo TE - e " ===
< 57 532nm Total depolarization [ffo1 <s] Z- = Partlele-DepoIarlzatlon ratio 01
0 Ly o 0 :
0 21600 43200 64800 E6400 0 21600 43200 64800 E6400
Time [UTC] Time [UTC]

AZ=90m
AT =20 min
[Indian ocean (8S,80E), 1 Nov. 2011, Shipborn HSRL]



An example of expected Lidar and Radar Products

Observed data

Cloud mask

Cloud Particle Type

(LWC, reff, etc)

Cloud Microphysics

Altitude (km)

Altitude (km)

Altitude (km)

Log IWC [g/m'] for spe

pecular

EarthCARE

EarthCARE JAXA

Product List

log[beta532(/m/sr)]

Sersors)

Processing
Level

Frimary Parameters

Lidar Only Mask (C2)

CPR

Particle Type (C2)

LZa

Cloud Mask

Cloud Particle Type

Fadar Reflective Factor
with Attenuation
Correction

Liquid Water Content

lce Water Cortent

Effective Radius of Liguid

Effective Radius of lce

Optical Thickness

By Prof. H. Okamoto (Kyusyu Univ.)’ s group

20



プレゼンター
プレゼンテーションのノート
雲プロダクトの例である．
観測データから雲マスク，雲粒子タイプ，雲微物理量が順番に導出される
プレゼンやポスターは左に書いた通りです．




l EarthCARE

= 7 - Earth Cloud, Aerosol and Radiation Explorer
Doppler Observation /
2011112/ 6
km Reflectivity Factor (dBZ)
20
15 — %E
o a il w@m .
: i 0
5 H‘- — ey Q@# . i w ;8
T R W W, :
0 |I ﬁH.I" T.FIMP !|:| I T e & !; \fm: | | l ig
0 3 6 9 12 15 18 2‘I 24
km Doppler Velocity (m/s)
8
15 — ~|
10 |- N
0
5 | m : 2
T ' i Wk -3
0 3 6 9 12 15 18 21 24

Time(JST)
Cloud Vertical Profile Observed by gound—based Doppler Radar(NICT/SPIDER)
The figure provided by Mr. Ohno(NICT)



EarthCARE

Earth Cloud, Aerosol and Radiation Explorer

Visible Composite

10w W o 5E 10E

0w sW [ 5E 10CE

27 275 280 285 230 235
Cloud Top Tem perature [K]

r15s

r20s

r2ss

Cloud Optical Thickness

0w 5W o SE 10E

0 & 10 15 20 25 0 315 40 4 2
Cloud O ptical Thickness

Cloud Top Height

Cloud Top Height [km]

r15s

r20s

r2ss

Cloud Droplet Effective Radius (R16)

L W o* SE 10E L W o* SE 1CE

4 & 12 16 X0 24 B 122 ¥/ £ 4 & 12 16 20 M 28 32 B 4
Cloud Droplet E fiective Radius [um] Cloud Droplet E fiective Radius [um]

Cloud Top Pressure

r20s

r2ss

500 600 T00 200 200 1000
Cloud Top Pressure [hPa]

By Prof. T. Y. Nakajima (Tokai Univ.)’ s group



l EarthCARE

- Earth Cloud, Aerosol and Radiation Explorer

. ot Qi Y y
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プレゼンター
プレゼンテーションのノート
Figure 1. Observed and simulated remote-sensing data. (a) Observed and (b) simulated infrared (10.8 mm) Tb from MTSAT. (c) Observed and (d) simulated 95 GHz radar reflectivity from CloudSat with the C1 mask. (e) Observed and (f) simulated 532 nm backscattering coefficient from CALIPSO with the C2 mask for Tropical Cyclone Fensheng.  The orbit of CloudSat and CALIPSO is shown as the black line in a).  The observation time for MTSAT is June 19, 17:30Z 2008, while that for CloudSat and CALIPSO is June 19, 17:20Z.  The simulation time is at June 19, 12:00Z 2008. The black line in b) marks the cross-section location.  The TC center is indicated by a white cross.  The observed center is taken from Japan Meteorological Agency best track data at 18:00Z.  The black contours in c), d), e), and f) indicate the region of C3.  The white lines in c) and d) indicate the altitude of multiple scattering onset as proposed by Battaglia et al. [2011].  The magenta lines mark the 0 C isotherm, and some of the isotherm is colored with green if the dark band exists below.
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60-65% of the data products are able to be disseminated a few hours after the
observation where the EarthCARE satellite passes over relatively close to the
ground station.

However, 35-40% of the data product dissemination will delay to some extent
where the satellite is on the blind orbit and the station cannot downlink the data.

< Mean Local Time 2:00> < Mean Local Time 14:00>
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EarthCARE Data Dissemination Timin

JAXA(Standard) & ESA Poducts (L1b/c: Stand-alone)

N

EarthCARE

Earth Cloud, Aerosol and Radiation Explorer

Product Name Nominal
(Product Identifier for ESA) (60-65%) (35-40%)
CPR One-Sensor
CPR L1b
Received Power and Doppler Product
| ATLID L1b A-NOM 3.1 hours 18 hours I
I MSI L1b M-NOM I
— — — — o — — — — —t—
BBR L1b B-NOM
F———-_———————————————_-—————l——————
I MSI Lic M-NOM 3.6 hours 20 hours I
— — — — — — — — — — — — — — — — — — — — —— — — — — —— — — — — — J
CPR L2a CPR One-sensor Echo Product
5.4 hours 23 hours
— CPR L2a | ___ _GPROnetsensorCloudProduet __ ___ | ___ __ | __ __ __ ___ _|__
r ATLID L2a ATLID One—sensor Cloud Aerosol Product I
\ VY — | _44hows __ | ___23hous __ | )
MSI L2a MSI One—sensor Cloud Product
R L2b CPR-ATLID S Cloud Product
ATLID ynergy Cloud Produc
CPR
ATLID L2b CPR-ATLID-MSI Synergy Cloud Product 6.1 hours 26 hours
MSI
4Sensors L2b 4 Sensor Synergy Radiation Budget Product
X Hours are time after observations

% ATLID, BBR, MSI products are ESA product. Primary parameters are TBD.

¢ All information are TBD
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Thank you for your attention

For further information, please visit http://www.eorc.jaxa.jp/EARTHCARE/ja/index_j.html

or send an e-mail to EC-EORC@jaxa.jp 2
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