Réunion GdR Micro-ondes
17 Avril 2014

Journée thématique Nuages de glace

Observations micro-ondes, millimeétriques
et sub-millimétriques: les perspectives

LERMA - CNRS / Observatoire de Paris (France)
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Plan

e Radiomeétrie sub-millimétrique

e Missions en vol

e Missions a venir : METOP-SG

e Instruments aeroportes

e Exploitation des données TRMM, MT, A-Train
e Enrésumé
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Radiomeétrie sub-millimétrique

° Caractérisation des nuages de glace et de la pluie par radiométrie

passive multi-canaux grace a la diffusion par la glace

° Domaine spectral : 200-900 GHz

° Sonde a travers le nuage plus ou moins profondément
183 GHz
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Missions en vol (1/3)

[The Earth observation handbook, 2010]
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Missions en vol (2/3)

[The Earth observation handbook, 2010]
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Missions en vol (3/3)

[The Earth observation handbook, 2010]
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Missions a venir (1/2)

o METOP-SG

MetOp-SG-A MetOp-SG-B
Launch ~2020 ~2021
Orbit, altitude SS80, 817 km SSO0, 817 km
S/C mass ~3000 kg ~2400 kg
Lifetime 8.5 years 8.5 years
Sensor 8 instruments 7 instruments
complement

METimage (DLR)

MWI (Microwave Imaging
Radiometer), (ESA)

MWS (Microwave Sounder), (ESA)

ICI (Ice Cloud Imager), (ESA)

IASI-NG (Infrared Atmospheric Sounder Interferometer-Next
Generation), (CNES)

SCA (Scatterometer), (ESA)

RO (Radio Occultation), (ESA)

RO (Radio Occultation), (ESA)

3MI (Multi-view Multi-channel Multi-polarization Imager),
(ESA)

Argos-4 (Data Collection Service)
(NOAA/CNES)

Radiation Energy Radiometer (NOAA)

Search and Rescue (COSPAS-
SARSAT)

UVNS/Sentinel-5 (ESA/Copernicus)

Space Environment Monitor
(NOAA)

Low Light Imager (NOAA)
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Channel No Frequency (GHz) Utilization NEAT (K)
MWS-1 238 ‘Water-vapor column
MWS-2 314 ‘Window, water-vapor column
MWS-3 503 Quasiwindow, surface emissivity
MWS4 52.8 03
MWS-5 53.246:0.08
MWS-§ 53.5960.115
MWS-7 53.948:0.081
MWS-8 54.4 . profile
MWS-9 54.94
MWS-10 55.5
MWS-11 57.200344 0.35
MWS-12 57.20034410.217 0.5
MWS-13 57.20034410.3222:0.048 05
MWS-14 57.200344£0.3222:0.022 08
MWS-15 57.29034410.3222:0.010 1.1
MWS-18 57.20034410.3222:0.0045 18
MWS-17 89 Window 02
MWS-18 165.5£0.725 Quasi-window, water-vapor profile 04
MWS-19 183.311£7.0 Water-vapor profile, precipitation 0.35
MWS-20 183.31124.5 0.35
MWS-21 183.311£3.0 Water-vapor profie 05
MWS-22 183.311:1.8 05
MWS-23 183.31121.0 07
MWS-24 229 Quasiwindow, water-vapor profile 05
PARASOL/POLDER 3MI - Start of Phase A 3MI - End of Phase A
Center Width | Polarized Center Width (nm) | Polarized Center Width | Polarized
‘Wavelength | (nm) Wavelength Wavelength | (nm)
{nm) (nm) {nm)
VNIR 354 10 Y
388 20 Y 410 20 Y
443 20 N 443 20 Y 443 20 Y
490 20 Y 490 20 Y 490 20 Y
565 20 N 555 20 Y(GYN(R) 555 20 Y
870 20 Y 870 20 Y 870 20 Y
763 10 N 763 10 N 763 10 N
765 40 N 754(GV785(R) | 20(GV40(R) N 754 20 N
885 40 L 4 865 40 b 4 885 40 )
210 20 N 210 20 N 210 20 N
1020 20 N
SWIR 1370 40 X 1370 40 Y
1850 40 Y(GYNR)| 1850 40 ¥
2130 40 ¥ 2130 40 : 4
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Missions a venir (2/2)

S

M ETO P SG Channel No | Frequency (GHz) Utilization NEAT (K)
b MWI-1 18.7 Precipitation over sea 0.7
MWI-2 238 Total column water vapor over sea 0.6
MWI-3 314 Precipitation over sea and (marginally) land 08
MetOp-SG-A MetOp-SG-B MWI-4 50.3
Precipitation over sea and land including drizzle,
Launch ~2020 ~2021 MWI-5 5261 snowfall, height and depth of the melting layer 0.7
MWI-6 53.24
Orbit, altitude SS0, 817 km SS0, 817 km MWI7 53.75
S/C mass ~3000 kg ~2400 kg MWI-8 89 Precipitation (sea & land) & snowfall 0.8
MWI-9 118.7503£3.2
Lifetime 8.5 years 8.5 years Precipitation over sea and land including light
MWI-10 118.750322.1 precipitation and snowfall, height and depth of 1.2
MWI-11 118.750311.4 the melting layer
MWI-12 118.750311.2
Sensor 8 instruments 7 instruments
complement MWI-13 165.5£0.725 Quasi-window, water-vapor profile, precipitation over land, snowfall 1.1
MWI-14 183.31:8.4 1.0
METimage (DLR) MWl (Mlcrowave Imaging MWI-15 183.3126.1 Water vapor profile and snowfall T
Radiometer), (ESA)
MWI-16 183.31x4.9 1.1
MWS (Microwave Sounder), (ESA) ICI (Ice Cloud Imager), (ESA) MWI-17 183.3113.4 1.1
) MWI-18 183.31£2.0 1.2
IASI-NG (Infrared Atmospheric Sounder Interferometer-Next SCA (Scatterometer), (ESA)
Generation), (CNES) - o
Channel Frequency Bandwidth | Polarization Utilization NEAT
. . " 3 No GHz, GHz K
RO (Radio Occultation), (ESA) RO (Radio Occultation), (ESA) (cra) (era) *
ICI-1 183.3118.4 6 \ 0.6
3MI (Multi-view Multi-channel Multi-polarization Imager), Argos-4 (Data Collection Service) 2 P 3 v Water vapor profile and snowfall 07
(ESA) (NOANCNES) ICI-3 183.31£2.0 3 \ 07
Radiation Energy Radiometer (NOAA) Search and Rescue (COSPAS- ICI-4 243.242.5 6 V,H Quasi-window, cloud ice retrieval, cirrus 0.6
SARSAT) couds
ICI-5 325.15198.5 6 \ 1.1
N . . . Cloud ice effective radi
UVNS/Sentinel-5 (ESA/Copernicus) Space Environment Monitor 1Chs 325.1523.5 .8 v loud ice effective radius 12
(NOAA)
ICI-7 325.15¢1.5 3.2 4 14
Low Light Imager (NOAA) ICI-8 448:7.2 6 v 13
Cloud ice water path and cirrus
iIcl-e 448230 4 v 15
ICI-10 44811.4 24 \ 18
ICI-11 66414.2 10 V,H Quasi-window, cirrus clouds, cloud ice 1.5
water path
* Y - B - B
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Instrumentation aeroportée (1/3)

° HAMP : HALO Microwave Package (Hamburg Univ.)

> 3 radiometers (nadir; calibration : Dicke switch, internal
ambient temperature target for 183 GHz, reference calibration
with liquid nitrogen at ground; 1-s integration time; 0.9-1.4
km along track and 0.6-1.1 km cross track @ 13 km altitude)

° MIRA-36 : Ka-Band (35.5 GHz) Doppler radar

22.24, 23.04, 23.84, 25.44, 26.24,
A 27.84, 31.40 0.1 >0
50.3, 51.76, 52.8, 53.75, 54.94,
0; 56.66. 58.00 te2 3.5
Window 90.0 0.25 3.3
118.75+8.5, 118.75+4.2,
0, 118.75+2.3, 118.75+1.4 0.6 3.3

183.31+12.5, 183.31£7.5,
H.0 183.31+5.0, 183.31+3.5
2 183.31+2.5, 183.31«1.5,
183.31+0.6

0.6 2.7
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Instrumentation aeroportée (2/3)

o ISMAR : International Sub-Millimeter Airborne Radiometer (UK

Met Office)

> 21 channels in a single along track instrument, nadir (zenith) scan

ranges from -10° to 55° (-40° to 10°), on-board hot and cold

calibration loads, integration time adjustable (Ims to 10s)
o MARSS (89 GHz (1), 157 GH (1), 183 GHz (3))
o DEIMOS (24 GHz (1) & 50-54 GHz (5))

Band Frequencies [GHz] NeDT [K] FWHM [°]
118.75+5.0, 118.75+3.0,

0; 118.75+2.1, 118.75+1.5, 118.75+1.1 L3 5.0
Window 243.2+2.5 (V, H) <1.5 5.0
H,O 325+9.5, 325+3.5, 325+1.5 <1.5 5.0
o, 424.7+4.0, 424.7+1.5, 424.7+1.0 (*) <2 5.0
H,O 448+7.2, 448+3.0, 448+1.0 <2 5.0
Window 664+4.2 (V, H) <4 5.0
Window 875+cc (V, H) <4 5.0

(*) Proposition de construction du LERMA (CNES-TOSCA 2015 & RT)
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Instrumentation aeroportée (3/3)

. RALI/RASTA (J. Delanoé&, LATMOS)

>  Radar Doppler de nuage (95 GHz) sur SAFIRE F20
° LNG (L. Pelon, LATMOS)

>  Lidar opéranta a 355 nm, 532 nm et 1064 nm
o OSIRIS (F. Parol, LOA)

>  Version aéroportée de 3Ml issu de la technologie POLDER
avec une gamme spectrale fortement étendue (440-940
nm; 940-2200 nm)

>  Mesure de la luminances totale et polarisées
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TRMM

° Interprétation des observations micro-ondes a I’'aide des autres
observations de TRMM (PR, LIS, VIRS) et de calculs radiatifs pour la
caractérisation des régions convectives et stratiformes (e.g.

Galligani et al., JGR, 2013)
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Megha-Tropiques
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latitude

° Observations simultanées micro-ondes (actif & passif), optique et IR

A-Train

° Caractérisation des nuages convectifs et épais si la donnée micro-
onde est la référence

>  Etude des processus & des propriétés des nuages

° Vérification de paramétrisation (transfert radiatif, modele
microphysique)
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TRMM-A-Train (1/3)
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TRMM-A-Train (2/3)
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TRMM-A-Train (3/3)
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En réesume

° Exploitation de données spatiales existantes a poursuivre

>  Compréhension des observations et interprétation a I’aide
d’outils de transfert radiatif

>  Amélioration des paramétrisations (radiatif, nuage)
>  Ameélioration des produits existants
>  Etude des processus et suivi

° Préparation aux nouvelles missions
Outils de modélisation suffisants?
Développement des algorithmes
Etudes synergétiques a réaliser

VvV V V V

Quelle stratégie sur I'instrumentation aéroportée?
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