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Motivation

A NWP performance in predicting short term convective

weather/QPF needs to be improved, especially in warm season
I Partially due to inability to observe/predict mesoscale moisture features

NCEP NAM/GFS 3-hourly Precip Threat Score (2010-2012)
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A Satellite observations reveal such details well



Raw Data from MSGEVIRI

MSG Information Content

12 available channels on MSG,

4 in the solar spectral range (VIS),
8 in the infrared (IR)

How can we use this information better?



Producing Soundings from MSEVIR

MSG Information Content

Vis/IR eliminate clo

Information on humidity in s = LA
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A SEVIRI retrievalsdata fusiornt melds NWP and satellite radiance information
A Correct errors in model first guess w Preconvective environment
A Available at high temporal and horizontal resolution Under-utilized
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Producing Soundings from MSEVIR
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A SEVIRI retrievalsdata fusiornt melds NWP and satellite radiance information
A Correct errors in model first guess w Preconvective environment
A Available at high temporal and horizontal resolution Under-utilized
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Using MS&EVIRI Retrievals

Full Disk MSG Product Example

K-Index Lifted Index TPW

EUMETSAT MPEF Product: Averages over 15 x 15 pixel, envisaged is a
European product over 3 x 3 pixels for the Meteosat-8 Rapid Scan service

Available from the EUMETSAT web site www.eumetsat.int

Global Instability Indices (Gll) provide easy way to visualize currer
butwhat about the ndatiure or areas where data is lost after clouds

Question: Can we add forecast value to these observations?



An Alternative Approach:
Products from the NearCast Model

20130520 1500z NearCast - Valid: 20130520-1500z
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Insert AniFigl.gif here

Loop Continuously



Goals of the NearCast Model

A Provide forecasters witbbservationdriven analyses
and 19 hour forecasts of the thermodynamic and
wind environment , helping to:

A Predict where/when convection is more (and less)
likely to occur In the near future

A Assess whether the downstream environment will
support persistence or further growth after initial
convection has begun

A Monitor NWP model performance



Advantages of this Method

I Increases the utility of SEVIRI sounding from
observations of current conditions to forecasting tools

I Model updates whenever new observations are
available (hourly to Y2 hourly for MSEEVIRI)

I Projections are available immediately after soundings
are produced

ALong (10 minute) time steps reducesi-time (1-2 minutes)
and produces small product latency

I Data used without smoothing, so details detected in t
observations (moisture minima, maxima, boundaries)
are preserved at full resolution

ANearCast Model products agbservationrdriven

AAnalyses include current and previous observations




The importance of Preserving Previous Observations in
NearCast Analyses and Forecasts:

Stopping “Gapposis”

NearCast Analyses and Forecasts retain up to 10 hours of pre\
observations, filling in datgaps, further utilizing every observatio
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The importance of Preserving Previous Observations in
NearCast Analyses and Forecasts:

Stopping “Gapposis”

Analysis with current and projections of-1

hour earlier retrievals valid at the same tin
y \ LU

Analysis using only current retrievals

- Pat " Y

1306248 /1400300 749 MB

Adding full -resolution projections of earlier retrievals to current observations:
- Increases data coverage by > 30%
- Adds information dinder 6 cloudy areas



The importance of Preserving Previous Observations in
NearCast Analyses and Forecasts:

Stopping “Gapposis”

Analysis with current and projections of-1

hour earlier retrievals valid at the same tin
y \ LU

Analysis using only current retrievals
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NearCasts available for:
- Precipitable Water, Temperature, Mixing Ratio, Winds,
Equivalent Potential Temperature ( de)



How the Lagrangian NearCasts work:
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How the Lagrangian NearCasts work:

15Z Analysis o, 8 HR NearCast for 232 _ Move these highdefinition data to

§§§ | future locations using dynamically
changing winds with long (10 min.)
time steps.
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How the Lagrangian NearCasts work:
15Z Analysis « 8 HR NearCas
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How are the Satellite Observations Used to
Gauge Atmospheric Stability?

BDljdza @ £ Sy G t 23Sy éohtairds inforthatiodabalit the
Total Thermal Energy (temperature and moisture) content of air .

°In the NearCast model- Theta-e Difference:

6,>00mb _ g 780mb -  convectively stable

g,>00mb _ g 780mb ~ ( convectively unstable

A Although the processes involved in producing an environment
conducive for severe convection are complex, thmnvective
Instabilitye parameter provides an objective means of monitoring

where very dry air at the upper levels is moving over moist air at |
low levels.

A Years of experience using WV imagery shows a strong
correlation to development of thunderstorms in these areas

A Also related to development of sheared environments



April 09, 2011 15Z Analysis
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April 09, 2011 15Z Anal

Cool, dry air (low theta)

Warm, moist air (higher
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April 09, 2011 15Z Forecast Cycle

Stability Trends can be especially important
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Insert AniFig2.gif here
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April 09, 2011 15Z Forecast Cycle
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April 09, 2011 15Z NearCast Verification
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Thetae Difference (MidLow)
* 9 hour NearCast of vertical Oe difference
* Thin black contours are 2 hour destabilization time tendencies
* Thick grey contours are IR Brightness Temperature.



Insert AniFig3.gif here
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April 09, 2011 15Z NearCast Verification
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Thetae Difference (MidLow)
* 9 hour NearCast of vertical Oe difference
* Thin black contours are 2 hour destabilization time tendencies

* Thick grey contours are IR Brightness Temperature.



1500 UTC Cycle

1800 UTC Cycle

2100 UTC Cycle

Va“d_éﬁ{l‘??{’TC( Forecast Consistency

AThetae Difference field for 15,
18 and 21 Z cycles all valid at
21 Z on April 09, 2011
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R | increase later in the day,
resulting In greater instability




Precipitable Water fields
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Case Studies

LetQ look at some convective events over
different parts of Europe
using reaktime SEVIRI products



June 24, 2014 Serbia Hail

Convection initiated throughout Serbia around 11Z. East-
southeast moving storms produced Large hail in Serbia and
strong winds later across Bulgaria
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Insert AniFig4.gif here
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The 09Z NearCast Model forecast cycle indicated a region of relatively warm
and moist air (high theta-e) originating over Serbia would drift to the East
throughout the forecast period. At the same time, drier/cooler air (lower
theta-e) would continue to be present aloft. This setup resulted in a region

of relatively high convective instability shifting eastward throughout the
forecast period.
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Insert AniFig5.gif here

Loop Continuously



Verification shows convection (contours) developed around 11Z within the
forecast position of greatest instability and continued to evolve with the
forecast movement of the unstable feature. Notice that convection would
not develop in the stable atmosphere to the west and east.
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