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Water vapor contentandinstability indices from SEVIRI + NWP data
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Excellenttemporal resolution: 15/5 minutes- essential at convection monitoring/forecasting.
Thespatial resolution isgood. The nominal spatial resolution®x 9 km by default. It can be reduced to 3 x 3 km.
Only for cloud-free areas- no microwave channels




For a pixel misdetected as clofrée the algorithm retrieves too moist and unstak
atmosphere

25 May 201011:40 UTC

NWCSAFTPW E15TF'W “Hu (mm) Tue 25-05- r’121112111 40 g@g . e *"—""513 Kl_| Hu {K} Tue 25-05-2010 11:40 ?ﬁ#ﬁgi

NWCSAFKI 3

MSG-SAFIWC-TEST
PGE13
K

24 haur MlcrophysngB + Cloud Mask ‘1‘4‘;0

o3 8 8 1E1H1EE1B%E’."!IIE!E:¥424EAEE1ME"




08 July 2006
[EETRL T pa——" ol '
{f 07:55 UTC ; ] {f 11:55 UTC 15:55 UTC
o, b i S g

24 hour &
Microphysics [
RGB

|
10 15 20 25 30 35
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Moisture '|' no accordance With NWP 29 July 2005
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MSG 24 hour Micro HGB Fri 29-07-2005 11:55

In this case the satellite retrieved moisture
had an added value to the NWP moisture
forecast.
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SPhR can improve the shape of some
mesoscale featurese.g. location of anoisture

r”"“ P . % boundary, moisture gradlen'r.
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31 May 2011
Convection along a convergence
line over Hungary

10 m wind barbs9:00-9:10 UTC),
measured at automatic statio
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. Convergence is seen by the orientation of
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File Windows Options Proje
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File Windows Options Proje

; S w210 Added value to ECMWEF forecast —— 31 May 2011 08:25 UT
TPWO08:25 UTC + 10 dBZ radar contour 10:45 UTG | HSS-SATIWC TEST PGE 13 K_Hu (K Tue 3105201 0825 Kl

31 May 08:25

E : | | 1
r\ m =8 ,I_S" 0 5 10 15 20 25 0 3 i A : i m Ku 3 B © 12 15 18 21 24 27 30 93 36 39 42 45 48 51 54 57 60
L I - - — - : Lo e f/-\f
MSGESAFNWC-TEST FGE1 3 DiffTPW_hu (mm) Tue 31-05-2011 08:25 MSG- WV Composite Cloud-24h Tue 31-05-2011 08:25

Sat TPWI_ ECMWF TPW : -3 —27'2721718—15—12709706703 0 0.3 0.6 09 1.2 1518 21 24 27 3 24 hour MiCrOphySiCRGB



Case study
25 May 2010
Severe storm

metnet.hu - Flurries




Surface chart of DWD, 25 May 2010 12 UTC, www.wetter3.de
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18 UTC, IR10.8 image + ECMWF geopotential height at 500 hPa
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The severe MCS developed ahead a cold front bis T




ECMWEF forecasted an environment favorable for forming severe storms.
ECMWEF forecastedtrong wind shear, moderate MLCAPE, low level convergencéSdsTCover western
Hungary

25 May 2010, Tuesday, 15:00 UTC
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15 UTC ECMWEF supercell composite parameter (colors and lines)



11952 Poprad-Ganovce Slovakia
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Initiation of the first cells 25 May 2010 11:25 UTC
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The MCS approaches Hungary 25 May 2010 15:10 UTC
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The MCS approaches Hungary just at the time when ECMWF forecasted the most favc
environment for forming severe storms.




Mature phase 25 May 2010 17:40 UTC
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Blue color meansthat the mid-layer was even
drierthanit wasforecastedThe environmentwvas
evenmorefavorablefor forming severestorms
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Definitions of theinstability indices:

Lifted Index:

LI = T(500) i T(lifted adiabatically from the dowest 100 hPato 500 hPa),
where T(500) is the temperature of the environment at 500 hPa.
The air parcel i s | i tha 160dPathicklagebjuest aboveaHe buyfacd S0Mhia add n ¢
its temperature is compared to that of the environnidr&.initial temperature and humidity of the virtual lifted
parcel are the average values of this layer.

Showalter Index:

SHW = T(500 1 T(lifted adiabatically from 850hPa to 500 hPa),
where TB00) is the temperature of the environmenb@d hPa pressure level.
The air parcel is adiabatically lifted from 850 hPa to 500 hPa and its temperature is compared to that of the
environment.

K-Index:
Kl = (T(850) - T(500)) + TD(850)- (T(700)- TD(700) )
where T(p) is the observed temperature and TD(p) is the dew point temperature at p hPa pressure level.



Instabilityy Indices

21 May 2011
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Where do you NOT expect thunderstorm in the afternoon?



Instability, Indices, SableenvironmenmtK-Index <20°C | 21 May 2011
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29 July 2012

High water vapor
content
+
All indices indicate
high instability

Unstable environment
K-Index >20K
Lifted index < 0 K.
Showalter index < 0 K.
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O0Contradictiono the i nstability
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Would you expect thunderstorm initiation above Poland in the afternoon?




31 May 2011
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| K-Index = (T(850)- T(500)) + TD(850)- (T(700) - TD(700))

K-Index was low because the 700 hPa dew point depression was high.

Lifted Index:
LI = T(500) i T(lifted adiabatically from the dowest 100 hPato 500 hPa),

Thedefinition of Lifted Indexdoesnotincludeanyinformationfrom around700 hPa,only
aboutthe nearsurfaceenvironmentandthe 500 hPaenvironment The Lifted Indexvalues
seemto be not affected by the very dry mid layer Calculatingthe Lifted Index it is
supposedhat the virtual air parcelis lifted adiabatically up to 500 hPa However,in
realitythe 6 | i fcould nog ki really adiabatic,some mixing with the environment is
very likely to happen

Extreme dry mid-layer Good accordance with the satellite retrieving.
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0Contradictiond6 between the instability

24 hour MicrophysicsRGB TPW ML

SPhR KIndex Lifted-Index Showalterlndex




