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PASSIVE REMOTE SENSING FROM SPACE

Passive Microwave Remote Sensing from Space

P

EThe COMET Program
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PASSIVE REMOTE SENSING FROM SPACE

Passive Microwave Remote Sensing from Space

P

« Classical » imagery
Ex : Geostat MSG
VIS : 0.6-0.8 pm

IR : 4-13 pm

EThe COMET Program
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PASSIVE REMOTE SENSING FROM SPACE

Passive Microwave Remote Sensing from Space

P

Microwave spectrum :
300 MHz-300 GHz
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MICROWAVE PROPERTIES

W _
oy
Advantages
— See through cirrus
— Sensing whatever the atmospheric
conditions
Drawbacks

Longer wavelength than VIS/IR so less
energy and less horizontal resolution.
Only available on polar-orbiting satellites
so less frequent coverage

Interpretation is more complex

. Avantages

voient a travers les cirrus

détection dans presque toutes les
conditions atmosphériques

. Inconvénients

Une longueur d’onde plus longue que le
VIS ou IR (moins d’énergie et une
résolution horizontale moindre)

Disponibles seulement sur les défilants
donc une couverture moindre.

Interprétation plus complexe.
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RADIATIVE PROCESS AT 85 GHZ

Radiative Processes at 85 GHz in a Convective Atmosphere

85 GHz. Energie radiative :
— absorbée, réémise ou diffusée par les gouttes d’eau
— Diffusée ensuite par les particules de glace
— Peu d’effet des cirrus

. Peu d’énergie parvient au sommet

. DONC : températures de brillance trés basses
captées au dessus de la convection profonde a 85
GHz

. 85 GHz. Radiation :

— Absorbed, re-emitted or scattered by raindrops
— Scattered by precipitating ice particles
— Cirrus have little effect
Radiation seriously depleted when reaching the top

SO : very low brightness temperatures are sensed
above deep convection at 85 GHz

3
n

s * '.'

lca Crystal Snowl/Graupel Raindrop ©The COMET Program
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RADIATIVE PROCESS AT 37 GHZ

Radiative Processes at 37 GHz in a Convective Atmosphere A 37 GHz : énergie

— absorbée par I’eau de pluie

— Ré-émise par I’eau de pluie vers le le niveau
supérieur

— Peu diffusée par les particules de glace
précipitantes

— Pas d’effet des cirrus

. Energie abondante parvient au satellite

DONC : hautes températures de brillance
captées au sommet

At 37 GHz : radiation
— Absorbed by rain water
— Emitted from the rain water upwells further
— Minor scattered by precipitation ice particles
— Cirrus have no effect

Abundant energy reaches the satellite

SO : high brithness temperatures

= *»

lce Crystal Snowl!Graupel Raindrop EThe COMET Program
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IMAGERY EXAMPLES AT 37 AND 85 GHZ

CLATUDETTE
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IMAGERY EXAMPLES AT 37 AND 85 GHZ

TEMM overpass
GOES=12 g=dlkem

Rain appears : v Lower-based Rain
Warm in 85H .:-’ P A appears Cool in 37H
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IMAGERY EXAMPLES AT 37 AND 85 GHZ

Ice appears Coolto | | y " Rain appears Cool in
Cold in 85H; rain is ' | 37V (less cold over water)
= il Dense ice looks Warm

Ram (85h)
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INTERPRETATION ISSUES AT 85 GHZ

SATELLITE: g8 98 08 26 23452 INFRARED i SATELLITE: f11 98 08 26 2354Z 85 GHZ H WERK (Prightness Temperatu
WARNING: BONNIE (02) 980827 1400 35.0N 77.0W | i fe WARNING: BONNIE (02) 980827 1400 35.0N 77.0W
NRL Monterey Code 7541 NBRL Monterey Code 7541

Air sec au dessus de la mer apparait également froid L@ convection du mur de I'eil apparait froide en 85
en 85 Ghz, du fait de la faible émissivité. Ghz, avec la diffusion de la glace.
Dry air over sea also appears cold on 85 GHz image due Eyewall convection appears cold on 85 GHz image
to low emissivity due to ice scattering.
Images: NRL
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INTERPRETATION ISSUES AT 85 GHZ

SATELLITE: fll 98 08 26 23542 PCT (Corrected Brightness Temperatu
WARNING: BCNNIE (02) 980827 1400 35.0N 77.0W
NRL Monterey Cocde 7541

. Radiations émises de la mer polarisées, mais radiations diffusées par
les grosses particules de glace non.

. Combinaison des polarisations verticale et horizontale : on
s’affranchit des ambiguités.

. Appelé la PCT (Polarisation Corrected Temperature ou température

corrigée de la polarisation)

. Radiation from sea is polarised, while radiation scattered from large
ice is not.

. By combining the H & V polarisations, we can get rid of the ambiguity.

. Called the PCT (polarisation corrected temperature).

WARNING: BONNIE (02) 980827 1400
NRL Monterey Cocde 7541

Eyewall convection appears cold on both images

——= Weak rainbands are washed out on PCT image

Dry air over sea not visible on PCT image
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INTERPRETATION ISSUES AT 85 GHZ

SATELLITE: fl11l 98 08 26 2354Z 3-color combination
WARNING: BONNIE (02) 980827 1400 35.0N 77.0W
NRL Monterey Code 7541

Image composite montre le PCT en rouge et les 85 GHz en bleu-vert.

Composite image has PCT in red, 85GHz in blue-green, and
captures both features.

40N

-,&s_
SATELLITE: fl1l1 98 08 26 2354z 85 GHZ WERK (Brightness Tempebatu
WARNING: BCNNIE (02) 980827 1400 35.0N N.OW
NRL Monhterey Code 7541
¢ 4 L™
k B
| \

Eyewall convection apparent on both images

Weak rainbands are green-blue on composite image.

Dry air over sea near-black on composite image. @
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INTERPRETATION ISSUES AT 37 GHZ

08/23/17 00002 15W HATO : 08/23/17 0000Z 15W HATO
08/22/17 2259Z Windsat 37V 08/22/17 22592 Windsat 37H

08/22/17 23002 HIMAWARI-8 VIS I.. ' 08/22/17 23002 HIMAWARI-8 VIS I..

q 08/23/17 0000z 15W HATO
08/22/17 2259Z WindSat COMPOSITE
08/22/17 2300Z HIMAWARI-8 VIS

S ¥ @

ce Crys WiG ' ; S :
T i) 5:1(:!1.". Sl B e = ©The COMET Program aval Research Lab . nrlmry.navy.mil/sat_products. html
Red=37PCT Green=37V Blue=37H
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LOCATE THE CENTER

10/25/19 0600Z 04A KYARR
10/25/19 1030Z MsSG-1 VIS

Haval Research Lab http://www.nrlmry.navy.mil/sat_products.html
<—- Visible { Sun elevation at center is 29 degrees) -->

Tempéte tropicale KYARR 2019 (NIND)
Tropical storm KYARR 2019 (NIND) METEO

FRANCE
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LOCATE THE CENTER

10/25/19 0600Z 04A KYARR
10/25/19 1030Z MsSG-1 VIS

SSMI 85 Color 25/10/2019 10277

search Lah http:/jwww.nrlmry.navy.mil/sat_products.tml
ation at center i

Haval Re
S Visible ( Sun elew is 29 degrees) -—>

Tempéte tropicale KYARR 2019 (NIND)
Tropical storm KYARR 2019 (NIND) METEO

FRANCE
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LOCATE THE CENTER

10/25/19 0600Z 04A KYARR
10/25/19 1030Z MsSG-1 VIS

Haval Research Lah http://wnr. nrlmry.navy.mil/ sat_produts.html
<—- Visible { Sun elevation at center is 29 degrees) -->

Tempéte tropicale KYARR 2019 (NIND)
Tropical storm KYARR 2019 (NIND)

% SSMI 37 Color /37 H 25/10/2019 1027Z




LOCATE THE CENTER

10/25/19 0600Z 04A KYARR
10/25/19 1030Z MsSG-1 VIS

Haval Research Lah http://wnr. nrlmry.navy.mil/ sat_produts.html
7 Visible ( Sun elevation at center is 20 degrees) -—>

Tempéte tropicale KYARR 2019 (NIND)
Tropical storm KYARR 2019 (NIND)

% SSMI 37 Color /37 H 25/10/2019 1027Z




REVEAL EYEWALL REPLACEMENT CYCLE

Phase I: Intensification (début ERC)
Phase I: Intensification (ERC onset)

Phase II: Affaiblissement
Phase 11: Weakening

Phase III: Re-intensification
Phase III: Re-intensification
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INTERNAL STRUCTURE & INTENSITY ASSESSEMENT

40 kt

01-20182019

Oeil bien définie en 37 GHz / Pas d’oeil en 85 GHz / Pas
d’oeil en imagerie classique -~ TTM

37 GHz well defined eye / no eye feature in 85 GHz nor with
classical satellite imagery — Moderate Tropical Storm

Oeil bien définie en 85 GHz / alignement vertical /
Pas d’oeil en imagerie classique — FTT

85 GHz well defined eye / no tilt / no eye feature
with classical satellite imagery — Severe Tropical
Storm

Oeil bien définie en 85 GHz / Tb treés basses sur
large partie RVM en 85 H / Pas d’oeil en imagerie
classique - CT

85 GHz well defined eye / very low Tb over large
part of RMW in 85 H/ no eye feature with classical
satellite imagery — Tropical Cyclone
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3D VIEW OF INTERNAL STRUCTURE

08/21/00 2300z 07L DEBBY B s T ]
08/21/00 233372 TRMM 2B GHz PCT L )
08/21/00 22452 GOES-8 IR

85 PCT center

Le vortex est incliné vers le nord-
est avec I’altitude en raison d’une
contrainte cisaillée de secteur sud-
ouest.

u Vortex is tilted north-eastwards
with heights due to south-westerly
shear

“Low-levelrecon.
center pé)siti onat™.
21/2346% F
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NAVAL RESEARCH LABORATORY - TC PAGE
- https:/lwww.nrimry.navy.mil/TC.html

HOTE: this page ic chort lred (10m). Please I HOT bookmark: it or sare it to Farorites; ietead, boobmark: Bt e srimry vy milfTC kil thard: o
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CIMSS - MIMIC TC
http:/ltropic.ssec.wisc.edu/real-time/mimtc/tc.shtml

Morphed Integrated Microwave Imagery at CIMSS
(VIIMIC)

Version 1

Usagi; 18-3ep-2013 11.00:00

7 R P Tl T R T T = 280
1 e 1 . TN s i
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20 Y " : N 4

I3 240
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ADVANCED MW SOUNDING UNIT (AMSU)

MW SOUNDER A §
’Typh+0n IW*BUD(), juill*&t 2

Images CIMSS
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ADVANCED MW SOUNDING UNIT (AMSU)

. Les anomalies de de température

Wind Speed vs. Temp. Anomaly R
obtenues d’aprés AMSU-A permettent

—  d’estimer I’intensité du phénomene en
- obtenant
= * P ] ;
3 rreo . o oL > la vitesse du vent
. e ~ » la pression au centre.
E ‘. “"" e * 4‘” W‘ o ’, . . Ja
z A Via régression linéaire
- ‘ol
x ) L3 ] R Y
g ¥
oc b b A= 203 Temperature anomalies calculated thanks to
Max. AMSU Temp. Anemasly [K)
AMSU-A allow
Intensity estimation by providing
Central Pressure vs. Temp. Anomaly Wind SPEEd
\20 Minimal pressure

g, From linear regression
g [s]2]
e
g *1 Source : Kidder et al (2000) :
5 Satellite analysis of tropical cyclone using the Advanced
r H Microwave Sounding Unit (AMSU). Bull. Amer. Met. Soc., 81,
5 1241-1259.
® 42
11
g 29 |

) . ; g @

00 50 100 153 20.0 %E\LE%

Max, AMSU Yemp. Anomaly {K)




ADVANCED MW SOUNDING UNIT (AMSU)
http:/ltropic.ssec.wisc.edu/real-time/amsul/

|_] hiktpe ffamsu, ssec wisc, eduf

: ] Alaune

| | uw-CIMSS AMSU Homepage

LT,
i 14w KONG-REY
13w

124 TRAMI
11w UTOR
100 MANGEHUT
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(08w CIMAROM
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OB RLMBIA
(05w BEBIMCA
(04w LEEPI
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02w
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Cooperative Institute for Meteorological Satellite Studies

University of ¥Wisconsin-Madison

AMSU

ol TMMAE Quyclone Homepile

AMSU

What is the CIMSS AMST T

orithm c e lo;

ical Cyclone Intensis

Welcome to the TW-CIMGES Advanced Mictowave Sounding Unit (AMSIT) Homepage

orithm?

Cusrent Intensity

0919 1753%

0919 1219E

CIMSS/NESDIS-USAF/NRL AMSU TC Intensity Estimation:
SUPER TYFHOON 17W
Thursday 19sepl3 Time: 20
80 Longitude: 126.23
rresponds to AMSU-A FOV 9 [1<--->30]
Estimated MSLP:
Estimated Maximum Sustained Wind: 124 kts
L

+/- 10mb

Storm is SUb
Channel 8 (~150 hPa) Th Anomaly: 4.71
Channel 7 (~250 hPa) Tb Anomaly: 4.71
RMW ¢ 11 km

RMW Source is: MW

Environmental Pressure: 999 (Climo)
Satellite: NOAA-15

ATCF data for Month: 09 Day: 20 Time (UTC): 0000

For imagery, go to http://amsu.ssec.wisc.edu/nwpac32.html
For all comments and questions mailto:chrisv@ssec.wisc.edu

12kts

)

O]

METEO
FRANCE



ADVANCED DVORAK TECHNIQUE

Inconvénients de la technique de Dvorak manuelle :
—  Subjectivité (position, choix de la configuration nuageuse, mesures ...)
—  Prend du temps a maitriser pour un analyste.
—  Méthode empirique sur la base de relation statistique perfectible ...

—  « Dvorak automatique ou objectif » : détermination du centre, configuration nuageuse ...

—  Analyse statistique robuste basée sur plus de 10 ans de données avions dans 1’ Atlantique et
le Pacifique

—  Initié par Dvorak lui-méme dans les années 90.
—  Utilisation objective de I’imagerie micro-ondes dans les derniéres versions

Drawbacks of the manual Dvorak technique:

—  Subjectivity (position, cloud pattern choice, measures ...)
—  Take time to master
—  Empirical method without the aid of computer analysis and robust statistical relationships

ADT:

—  «Automatic / objective Dvorak »: objective determination of the center, cloud pattern ...

—  Statistical analysis results from a 10+ year sample of North Atlantic and North Pacific storms
—  Work initiated by Dvorak in the 90’

—  Use of MW imagery in the latest version
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ADVANCED DVORAK TECHNIQUE
http://tropic.ssec.wisc.edu/real-time/adt/adt.html

ADTE21 LIST 205.0DT CHEI=YES

== ADT-Version £.2.1 =====
indomain=0

domainid input=0

———-Inten=sity—-——- -Tno Values—— -——- Tno/CI Rules—-- -Temperature-—
Time MSLE/Vmax Fnl Zdj Ini Cnstrnt Wkng Rpd Cntr Mean Scene EstcRMW MW Storm Locaticon Fix

Date (TOTC) CI (CEZ)/ (kts) Tno Raw Raw Limit Flag Wkng BRegion Cloud Type {km) Score Lat Lon Mchd Satc VIL Comments
2018&PR23 130000 2.5 1006.5 35.0 2.5 2.5 2.5 MNO LIMIT OFF OFF -77.21 -74.45 UNIFRM /R N/h -16.04 -52.9% FCST M5GE1 23.0
2018APR23 134500 2.6 1005.3 37.0 2.6 2.7 3.1 0.2T/hour OFF OFF -80.75 -77.42 UNIFEM /R N/h -16.21 -53.07 FCST M5GE1 23.2
20184PR23 140000 2.6 1005.3 37.0 2.6 2.6 3.2 MW Zdjst OFF OFF -81.37 -77.74 UNIFRM /R N/h -16.27 -53.0% FCST M5G1 23.3 MWinit=2.7/2.6/2.6
2018LPR23 144500 2.7 1004.0 39.0 2.7 2.7 3.3 MW Zdjst OFF OFF -80.75 -78.3% UNIFRM N/L -29.9% -16.44 -53.17 FCST MS5GL 23.5 MWinit=2.9/2.7/2.7
20184PR23 150000 2.7 1004.0 39.0 2.7 2.7 3.4 MW Zdjst OFF OFF -81.37 -78.52 UNIFRM N/R -29.9 -1&.50 -53.20 FCST MS5GL 23.6 MWinit=2.9/2.7/2.7
20184PR23 154500 2.8 1002.7 41.0 2.8 2.8 3.5 MW Zdjst OFF OFF -80.14 -78.85 UNIFRM N/L -29.9 -16.87 -53.28 FCST MS5G1 23.8 MWinit=3.1/2.8/2.8
20184PR23 160000 2.9 1001.5 43.0 2.9 2.% 3.6 MW Zdjst OFF OQFF -78.%4 -7%9.42 UNIFRM N/L -29.9 -16.73 -53.31 FCST MS5G1 23.8 MWinit=3.1/2.8/2.8
20184PR23 164500 3.0 1000.2 45.0 3.0 3.0 3.6 MW Zdjst OFF OFF -78.36 -7%.36 UNIFRM N/L -23.% -16.%0 -53.39 FCST M5G1 24.1 MWinit=3.3/2.%3/2.9
20184APR23 170000 3.0 1000.1 45.0 3.0 3.0 3.7 MW Zdjst OFF OFF -76.10 -78.72 UNIFRM N/R -29.9 -16.98 -53.42 FCET M5G1 24.1 MWinit=3.3/3.0/3.0
20184APR23 174500 3.1 998,828 47.0 3.1 3.1 3.8 MW Zdjst OFF OFF -77.78 -75.90 UNIFRM N/R -29.9 -17.12 -53.51 FCET M5G1 24.3 MWinit=3.5/3.1/3.1
2018RPR23 180000 3.2 997.5 49.0 3.2 3.2 3.7 MW Zdjst OFF OFF -77.21 -74.88 UNIFRM N/R -29.9 -17.18 -53.54 FCST M5G1 24.4 MWinit=3.5/3.2/3.2
2018APR23 184500 3.3 997.2 ©51.0 5.3 3.3 3.7 MW Zdjst OFF OFF -66.77 -72.82 UNIFRM N/ -29.9% -17.35 -53.&83 FCSET M5G1 24.6 MWinit=3.7/3.3/3.3
2018APR23 190000 3.3 997.2 ©51.0 5.3 3.3 3.7 MW Zdjst OFF OFF -78.36 -72.85 UNIFRM N/R -29.9 -17.40 -53.&66 FCET M5G1 24.7 MWinit=3.7/3.4/3.4
20184PR23 194500 3.4 9%5.7 53.0 3.4 3.4 3.8 MW Zdjst OFF OFF -73.44 -73.91 UNIFRM N/BR -29.9 -17.91 -54.33 FCST M5G1 25.6 MWinit=3.3/3.4/3.4
2018&xPR23 200000 3.5 994,53 55.0 3.5 3.5 3.8 MW &djst OFF OFF -71.%2 -74.22 UNIFRM N/BR -29.9 -17.97 -54.36 FCST M5G1 25.7 MWinit=3.3/3.4/3.4
2018LPR23 224500 3.8 9%90.1 6€1.0 3.8 3.8 3.8 MW Zdjst OFF COFF -75.56 -76.48 UNIFRM N/L -49.& -18.58 -54.72 FCST M5G1 26.5 MWinit=3.6/3.4/3.4
2018LPR23 230000 3.9 g8.7 63.0 3.9 3.9 3.8 MW Zdjst OFF OFF -73.%96 -75.8% UNIFRM N/RL -49.& -18.84 -54.76& FCST M5GL 26.6 MWinit=3.7/3.5/3.5
2018LPR23 233000 4.0 987.3 6€5.0 4.0 4.0 3.7 MW Zdjst OFF COFF -69.51 -73.57 UNIFRM N/L -49.8& -18.75 -54.8 FC5T M5GL 26.7 MWinit=3.7/3.6/3.6
20184PR24 000000 4.0 987.5 65.0 4.0 4.0 3.7 MW Zdjst OFF OFF -65.46 -71.21 UNIFRM N/L -49.6 -1B.8 -54.890 FCS5T M5G1 26.9 MWinit=3.7/3.6/3.6
20184PR24 004500 4.1 985.5 67.4 4.1 4.1 3.5 MW Zdjst OFF OFF -56.80 -67.33 UNIFRM N/L -40.0 -19.05 -55.01 FCST M5G1 27.1 MWinit=3.5/3.6/3.6
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SATellite CONsensus

ADT AMSU SSMIS / ATMS

+/- +/-

WEIGHTED CONSENSUS
CONSENSUS PONDERE

SATCON :
Better than individual inputs & simple average
Meilleur que les membres individuels et la moyenne des membres
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SATellite CONsensus

N=4097 | ADT AMSU SSMIS/ SATCON | SATCON
ATMS Simple Avg
BIAS -1.6 -3.9 -2.2 -2.7 -0.2
ABS 10.0 9.7 86 7.3 7.2
ERROR
RMSE 12.8 125 11.2 9.3 9.1

SATCON Vmax performance compared to individual members 2006-2015
All values are in knots. SATCON Simple Avg is a straight average of all

members

__._-_——-::::-———__-- - —
I — e
s
8
3 o
25-45 = B6-15 kts
-5
-10
-15
Intensity Bins
—SATCON Bias === Dyorak Bias

106-125 kis

N =4097 ADT AMSU SSMIS/ SATCON SATCON
ATMS Simple Avg
BIAS -0.8 -1.0 -1.5 -1.1 0.0
ABS 7.5 4.6 5.9 4.3 4.0
ERROR
RMSE 10.3 6.3 8.0 5.8 5.3

SATCON MSLP performance compared to individual members 2006-2015

126-145 kts

ITC/VITC

SATCON Absolute Error ======Dyorak Absolute Error === == SATCON RMSE === == Dyorak RMSE
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Velden and Herndon, 2014

All values are in hPa. SATCON Simple Avg is a straight average of all
SATCON Compared to Dvorak Binned by Intensity




Sustained 1 Minute Wind (knats)

SATellite CONsensus
http://tropic.ssec.wisc.edu/real-time/satcon/

CIMSS TC SATCON Wind for MARIA (15L) 2017
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Year; 2017

‘ S CIRA ATMS 4 CIMSS ATMS CIMZ3 AMSL OCIMES S3MIS G ADT

SATCOMN (+/— Zsigma) @ Dvorok

Best Trock ‘

Ouragan MARIA 2017 (NATL) vu par SATCON
Hurricane MARIA 2017 (NATL) seen bye SATCON
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Sustained 1 Minute Wind (knots)

SATellite CONsensus
http://tropic.ssec.wisc.edu/real-time/satcon/

CIMSS TC SATCON Wind for DORIAN (05L) 2019
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SMAP estimotes plotted far reference only
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SATCON (+/— Zsigma; @ Dvarok

Ouragan DORIAN 2019 (NATL) vu par SATCON
Hurricane DORIAN 2019 (NATL) seen bye SATCON METEO
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Best Track |
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OUTLINE

Synopsis on microwaves

Interpreting microwave data
Applications In TC analysis
TC Intensity estimate: objective guidances

Scatterometers / SAR
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HOW WORK SCATTEROMETERS ?

Diffusiometre : radar micro-ondes mesurant le signal
rétro-diffusé par les ondes capillaires et de gravité a la
surface de la mer

L’analyse du signal retro-diffusé par une méme surface
océanique vue sous différents angles par le satellite
permet de calculer la force et la direction du vent.

La mesure est perturbée par tout phénomene qui détruit
les ondes capillaires : la pluie, les vents tres faibles ou
tres forts.

Ambiguité direction du vent : levée avec données
modeles

Scatterometers measure radar reflectivity due to
Bragg scattering from capillary and short gravity
waves.

By viewing the same patch of ocean from several
angles, it is possible to derive wind speed and
direction.

Measure can be incorrect due to any parameter
destroying capillary waves : rain, very weak or very
strong winds

O]

Wind direction ambiguity : use of NWP data MEaEY




OPERATIONAL SCATTEROMETERS (2019)

-ASCAT A, B et C (Metop — UE)
Meilleure résolution a 12.5 km

- OSCAT (ScatSat — IND)
Meilleure résolution a 25 km

- Passage ~06Z et ~18Z
Intéréts suivi cyclonique :

- Localisation du centre
- Intensité (gamme : 20 — 45 kt)

- Extensions vents forts (Grand-Frais, Coup de
. vent, ~ Tempéte)

-ASCAT A, B et C (Metop — EU)
Best horizontal resolution 12.5 km

- OSCAT (ScatSat — IND)
Best horizontal resolution 25 km

-Swath ~06Z and ~18Z2
Advantage for TC monitoring :

- Locate the center

- TC intensity (maxwinds : 0

FRANCE

- Winds radii (Near Gale,
Gale, ~Storm force winds)




SCATT PRODUCTS : DATA ACCESS

=>NOAA :

ASCAT-A : https://manati.star.nesdis.noaa.gov/datasets/ASCATData.php
ASCAT-B : https://manati.star.nesdis.noaa.gov/datasets/ ASCATBData.php
ASCAT-C : https://manati.star.nesdis.noaa.gov/datasets/ ASCATCData.php

=» KNMI (EUMETSAT OSI SAF) .

ASCAT-A : http://projects.knmi.nl/scatterometer/ascat_osi_co_prod/ascat_app.cgi
ASCAT-B : http://projects.knmi.nl/scatterometer/ascat_b_osi_co_prod/ascat_app.cgi
ASCAT-C : http://projects.knmi.nl/scatterometer/ascat_c_osi_co_prod/ascat_app.cgi
OSCAT : http://projects.knmi.nl/scatterometer/scasa_25_prod/scasa_app.cgi

=>NRL TC PAGE:

Sensor ‘%Co\- ‘ns IR ||IR-BD }in'g_ ss?{H sifi‘ s;[élrl‘ Color || Rain || Wi e
su [|Emm[mm]m|m]m]m []
ssnars | [N 2 o [ [ | oo
B OO0 nncC | | gl =
e o5 [FIEIE FMIEIEIEFIOOEIEIEILL
= — = = virs: || o || =)
ey - OEIEIE A0 IEREL
s | ous: || o ||
s Tutorials:
04A KYARR, IR, 27 OCT 2019 1630Z | COMET
i 0 | 20191027.1630.msgl.ir BD.0O4AKYARR.135kts- u
Previous 923mb.jpe | [ﬂ
Full-Sized imag; (326 KB). Click to return to t hmnb ail. METEO
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https://manati.star.nesdis.noaa.gov/datasets/ASCATData.php
https://manati.star.nesdis.noaa.gov/datasets/ASCATBData.php
https://manati.star.nesdis.noaa.gov/datasets/ASCATCData.php
http://projects.knmi.nl/scatterometer/ascat_osi_co_prod/ascat_app.cgi
http://projects.knmi.nl/scatterometer/ascat_c_osi_co_prod/ascat_app.cgi
http://projects.knmi.nl/scatterometer/scasa_25_prod/scasa_app.cgi

SCATT PRODUCTS : DATA ACCESS

=>NOAA :
ASCAT-A : https://manati.star.nesdis.noaa.gov/datasets/ASCATData.php

ASCAT-B : https://manati.star.nesdis.noaa.gov/datasets/ ASCATBData.php
ASCAT-C : https://manati.star.nesdis.noaa.gov/datasets/ ASCATCData.php

ooz 10 13 0 I3 30 35 40 45 =30 knota

ARTAT—A 2EKM NO&2 Winds Cet 27 17707 UTC 2019 descending

B
’?;pé Product creation time
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https://manati.star.nesdis.noaa.gov/datasets/ASCATData.php
https://manati.star.nesdis.noaa.gov/datasets/ASCATBData.php
https://manati.star.nesdis.noaa.gov/datasets/ASCATCData.php

REMOTE MEASUREMENT OF HIGH WIND SPEED
Soil Moisture Active Passive

10/27/19 12002 04a KYARR
10/27/19 07002 SMAP WIND
10/27/19 07002 MSG-1 VIS

". y
a5 £

=» Passive radiometer sensitive to
high wind speed and less sensitive
to rain

=» Allowing estimate intensity and
strong winds radii despite coarse
resolution (~40 km)

=» NRT access on Manati
(https://manati.star.nesdis.noaa.go
v/datasets/SMAPData.php), NRL
and RMSS
(http://images.remss.com/smap/sm
ap_data_daily.html)

s .
LI -
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Hawval Research Lab wwr.nrlmry.navy.mil/sat_products.html #5&5%

<-- RSS Inc. Hind Speed (knots) =

15 20 25 35 40 45 50 55 60 65 70 75 a0 85 90 95



REMOTE MEASUREMENT OF HIGH WIND SPEED
Synthetic Aperture Radar (SAR)

[TT]TRATTTITTTIT TP TIT]Td

' GPM 04362

el L -
Pt i

i 3 km wind data 11/03 02437 - IDAI | 2019 ANR Caravelle project

The only spaceborn instrument able to probe at very high resolution the sea
surface under extreme weather conditions O]

— Current mission with Sentinel 1 A-B, Radarsat 2 METEO
— Still not operationnal ... but work in progress to do so ...




CONCLUSION :
TC analysis is a blending of several inputs

1st GUESS
TC intensity and

structure
estimates

rincy. navy mil/sat_products.html

h Lab . s
<-  85H Brightness (Ralvin) — -
230 250 260
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