ninklijk Nederlands C M SA F
';. Climate Monitoring

e v ko
58 Meteorologisch Instituut
Ministerie van Infrastructuur én Milieu

Cloud microphysical property
retrievals from MSG-SEVIRI

Jan Fokke Meirink
Royal Netherlands Meteorological Institute



“# Koninklijk Nederlands O Utl I Nn e CM SA F

Meteorologisch Instituut
Ministerie van Infrastructuur én Milieu

* Introduction

* Retrieval of cloud properties from passive
Imagers

« CM-SAF datasets

* Near-real time service

 Summary
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KNMI office with
weather radar in
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* Retrieval of cloud properties from passive
Imagers
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CM SAF

« Geostationary orbit
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ﬁiﬁil‘ﬁlfj'i[ﬁif“fiiiu ClOUd I’etrieval (1) CM SAF

* Cloud mask (-> cloud fraction)

— Collection of VIS-NIR-IR spectral tests (e.g., visible
reflectance exceeding particular threshold)

— Weighting of these tests gives probabilistic cloud
mask or clear/cloudy discrimination

Cloud-top temperature / height / pressure
— IR split-window technique

— CO2 slicing

* Cloud thermodynamic phase

— Collection of NIR-IR spectral tests with reference to
clear-sky and cloudy overcast radiances
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* Cloud optical and microphysical properties
— (Cloud-top thermodynamic phase)
— Cloud optical thickness
— Cloud particle effective radius
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* Cloud optical and microphysical properties
‘Nakajima-King’ diagram
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* Retrieval by matching observed and simulated refl. pairs
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e CM SAF datasets
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CLARA-A: CM SAF cloud, albedo and radiation
dataset from AVHRR

NOAA and Metop satellites
Time frame: 1982-2009
Released: 2012
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Karlsson et al., ACP, 2013
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Climate Monitoring
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« CLAAS: CM SAF cloud dataset using SEVIRI
« Time frame: 2004-2011
 Release: 2013
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Meteosat Satellite
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Year

MET9 RGB-3-2-1 20809-16-81 12:88 UTC v; EUMETSAT
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woaans — COMpParison with MODIS
cloud fraction
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sea ice (Sept/Oct)
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Ice Water Path Central Africa
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« Near-real time service
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Available Web Map Services 1« Map
| MSG-CPP archive service v 2 venu~

DA Q@TAR £ £ | sosewyers~ |
| MSGCPP OGC archive service = i
| I MSGCPP OGC archive service == = e
# (] auxiliary - £

Cloud condensed water path (g m-2)

[=] Cloud cover (flag)

Cloud droplet effective radius (um)

Cloud optical thickness (1)

Cloud phase (flag)

[E] Cloud top height (m)

[=] Cloud top temperature (K)

[Z] Droplet number concentration of fiquid clouds (cm-3)
Geometrical thickness of liquid clouds (m)

[Z] Precipitation rate (mm hr-1)

[=] surface iation (W m-2)

[E] Surface ing shortwave radiati ing cle
EERE
Layers & Styles
Style: sds/nearest P ———"T|
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|
@ 5]
IPER R
Dimensions
J time l
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Il;lt"{ > I Vs
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 EPSG4326 |V || layer: ‘Surface

http://msgcpp.knmi.nl
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1« Map

Near-real time processing ¢~ CM SAF

Climate Monitoring

Apart from
NRT also
~2-yr
archive
service

Parameters:
include also
precipitation
and surface
radiation

MSG-CPP archive service) v

[=] Cloud condensed water path (g m-
[=] Cloud cover (flag)

[=] Cloud droplet effective radius (um)
[Z] Cloud optical thickness (1)

[£] Cloud phase (flag)

[E] Cloud top height (m)

[Z] Cloud top temperature (K)

[Z] Droplet number concentration of liquid c!
[=] Geometrical thickness of liquid clouds (
[Z] Precipitation rate (mm hr-1)

| Layers & Styles

| Style:| sds/nearest ‘: ———
| iy

=) ) Surface shortwave ion (W m-2) (time
[
e
1 Dimensions
H time l
| = —
‘ Date: 2012 l¢- 10 C: Tm:::zrgjcziﬂc
|- {IH.>-.|

Meu- [ D Q @IMRARX K ¥ | Baselayers~
Shagtwave radiatiom il

~ source: EUMETSAT/KNII

4£Qmwdate [ animate

Projection: 5645276 ﬁt Selected layer: ‘Surface

http://msgcpp.knmi.nl
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zoom eftc.

Available Web Map Services 1« Map

| MSG-CPP archive service il

YQ QORAR K £ sucier)

| MSGCPP OGC archive service =
(=41 MSGCPP OGC archive service

# (] auxiliary

[Z] Cloud condensed water path (g m-2)

Cloud cover (flag)
Cloud droplet effective radius (um)
Cloud optical thickness (1)
Cloud phase (flag)
[E] Cloud top height (m)
[Z] Cloud top temperature (K)
Droplet number concentration of liquid clouds (cm-3)
[=] Geometrical thickness of liquid clouds (m)
[Z] Precipitation rate (mm hr-1)
Surface iation (W m-2)
[E] Surface ing shortwave radiati ing cle

overlay

25 R
'il.ayers& Styles
|

Wm&rest [h |

' source: EUMETSAT/KNII

Projection:

| update [ | animate »EPSG:4326”i7; Selected layer: "Surface

animate http://msgcpp.knmi.nl
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e Example: tropical convectione™ CM SAF
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Available Web Map Services |« Map
| Select a service \"‘ #FMenu- O Q1 Q MRAIQ & & | Baselayers- @Help & =

MSGCPP OGC realtime service T time

1o $ 012-10-02T11:1 U - Tl Yoo
=) MSGCPP OGC realtime service o -3 = B 3 = J — B o R
@ (Jauxiliary
=] Cloud condensed water path (g m-2)
=] Cloud cover (flag)

=] Cloud droplet effective radius (um)
=] Cloud optical thickness (1)

=] Cloud phase (flag)

=] Cloud top height (m)

=] Cloud top temperature (K) &
[=] Droplet number concentration of liquid cl¢ | ;
[=] Geometrical thickness of liquid clouds (m.
[£] Precipitation rate (mm hr-1)

[=] Surface downwelling shortwave radiation
=] Surface downwelling shortwave radiation ¢

LR B R

Layers & Styles
Style:| air_temperature/nearest v | c———{l

=] Cloud top temperature (K) (time)

Lt &%

Dimensions

time ]

Date; 201: (3110 4+ 02/¢ Time: 113515

source: EUMETSAT/KNMI

| Projection: EPSG:4326 E\ Selected layer: 'Cloud top temperature (K)' Coordinates: ( 94.94 , -9.28 )[94.94,-9.28]

% [ auto update [ animate
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New product

.~ CM SAF

Climate Monitoring

* Development of ‘High Ice Water Content’ index
— Based on collection of retrieved cloud properties
— Warning aviation for high-altitude icing conditions

KNMI Windows 7 Desktop (SSL/TLS Secured, 128 bit)

»
Applic ()] @ retp://msgeppknminportal 2srs=EPSG:

-95,-80,95 80&service=htty O + & ” B Jan Fokke Meirink @ KNMI | @ kNI wMS viewer X ‘ l

I_B x @;Convert v [ Select

| Available Web Map Services « Map

MSGCPP OGC realtme service
/.3 MSGCPP OGC reattime service
33 auxiory
] Baselayer ()
] HAC Arports
£ High lce Water Content (-)
5] Lattude (deg)
] Longude (deg)
] Mask )
Eoveray ()
5] Platform zenith angle (deg)
=] Relative azimuth angle (deg)
5] Solar zenth angle (deg)
] Time offset (s)
2] Cloud condensed water path (g m-2)
] Coud cover (fag)
] Cloud droplet effective radus (um)
] Cloud opticalthickness (1)
3 Cloud phase (fiag)
5 Cloud top height (m)
=] Cloud top temperature (K)
3 Droplet number concentration of iqud clouds (cm-3)
2] Geometricalthickness of iguid clouds ()
2] Preciptaton rate (mm hr-1)

7}

¥l
S

we

a i
=] surface downweling shortwave radiation (W m-2)

TR

Layers & Styles
Style: ctiunearest v

(/] igh lce Water Content (-) (tine)
(] V] cioud top height (m) (time)

T EX

Dimensions.

time

Date: 2015 (506 506 & Time: 11 5130 <00

[[l=< - ||
% [ auto update [ | animate Map type:

Projection: EPSG:4326

0 A
| Selected layer: ‘Cloud top height (m)” Coordinates: ( 36.68 , 28 56 )[36.66,28.58]

Cloud-top
height
overlayed
with high
IWC index
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CM SAF release of two cloud climate datasets
— CLARA-A1: AVHRR (global; 1982-2009)

« Cloud properties, surface radiation, surface albedo

— CLAAS-1: SEVIRI (Eur., Atlantic, Africa; 2004-2011)
* Cloud properties

New releases expected in 2016
KNMI NRT processing and visualization
— SEVIRI

« Cloud properties, precipitation, surface radiation

These datasets are openly available for studies
of convective clouds!
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