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Motivation 

ÅSatellite observations reveal such details well 

ÅNWP performance in predicting short term convective 
weather/QPF needs to be improved, especially in warm season 
ï Partially due to inability to observe/predict mesoscale moisture features 



Raw Data from MSG-SEVIRI 
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How can we use this information better? 
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Å SEVIRI retrievals = data fusion: melds NWP and satellite radiance information 
Å Correct errors in model first guess                ω   Pre-convective environment 
Å Available at high temporal and horizontal resolution    ω  Under-utilized 

 

How can we use this information better? 

Vis/IR eliminate clouds 

Producing Soundings from MSG-SEVIRI 
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Å SEVIRI retrievals = data fusion: melds NWP and satellite radiance information 
Å Correct errors in model first guess                ω   Pre-convective environment 
Å Available at high temporal and horizontal resolution    ω  Under-utilized 

 

How can we use this information better? 

Producing Soundings from MSG-SEVIRI 



Using MSG-SEVIRI Retrievals  

Global Instability Indices (GII) provide easy way to visualize current conditions,  

but what about the near-future or areas where data is lost after clouds form? 
 

Question:  Can we add forecast value to these observations?  



An Alternative Approach:  
Products from the NearCast Model  
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Lower-[ŜǾŜƭ ʻŜ  -  Middle-[ŜǾŜƭ ʻŜ    

Lagrangian system that dynamically projects satellite moisture and 
temperature sounding information from multiple atmospheric levels 

forward in space and time for up to 9 hours 



Insert AniFig1.gif here 
 

Loop Continuously 



Goals of the NearCast Model 

ÅProvide forecasters with observation-driven analyses 
and 1-9 hour forecasts of the thermodynamic and 
wind environment , helping to: 
 
ÅPredict where/when convection is more (and less) 

likely to occur in the near future 
 
ÅAssess whether the downstream environment will 

support persistence or further growth after initial 
convection has begun 
 
ÅMonitor NWP model performance 



Advantages of this Method 
ïIncreases the utility of SEVIRI sounding from 

observations of current conditions to forecasting tools  

ïModel updates whenever new observations are 
available (hourly to ½ hourly for MSG-SEVIRI) 

ïProjections are available immediately after soundings 
are produced 

ÅLong (10 minute) time steps reduces run-time (1-2 minutes) 
and produces small product latency 

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

ÅNearCast Model products are observation-driven 

ÅAnalyses include current and previous observations 



00z 01z 02z 03z 04z 05z 06z 07z 08z 09z 10z 11z 12z 13z 14z 15z 16z 17z 18z 19z 20z

00z A 1 2 3 4 5 6 7 8 9 10

01z A 1 2 3 4 5 6 7 8 9 10

02z A 1 2 3 4 5 6 7 8 9 10

03z A 1 2 3 4 5 6 7 8 9 10

04z A 1 2 3 4 5 6 7 8 9 10

05z A 1 2 3 4 5 6 7 8 9 10

06z A 1 2 3 4 5 6 7 8 9 10

07z A 1 2 3 4 5 6 7 8 9 10

08z A 1 2 3 4 5 6 7 8 9 10

09z A 1 2 3 4 5 6 7 8 9 10

10z A 1 2 3 4 5 6 7 8 9 10
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NearCast Analyses and Forecasts retain up to 10 hours of previous 
observations, filling in data-gaps, further utilizing every observation. 



Analysis with current and projections of 10-
hour earlier retrievals valid at the same time 

 
Analysis using only current retrievals 
 

Adding full -resolution projections of  earlier retrievals to current observations:  

- Increases data coverage by > 30%  

- Adds information ôunder õ  cloudy areas  



Analysis with current and projections of 10-
hour earlier retrievals valid at the same time 

 
Analysis using only current retrievals 
 

NearCasts available for:  

 - Precipitable Water,    Temperature,    Mixing Ratio,    Winds,  

                 Equivalent Potential Temperature ( ɗe) 



1 - Interpolate wind data to locations of 
full resolution GEO multi-layer moisture 
& temperature observations, including 
Maxima/Minima  

How the Lagrangian NearCasts work: 
15Z Analysis 

LL (780 mb) Theta-e 

UL (500 mb) Theta-e 



2 - Move these high-definition data to 
future locations, using dynamically 
changing winds with long  (10 min.) 
time steps. 

How the Lagrangian NearCasts work: 
15Z Analysis 8 HR NearCast for 23Z 

LL (780 mb) Theta-e 

UL (500 mb) Theta-e 

LL (780 mb) Theta-e 

UL (500 mb) Theta-e 



3 - Create grids from theseprojected 
parcels  for display and diagnosis 
   

a) Combine outputs to produce a variety of 
derived parameters 
 

b) Compare between layers to derive 
Stability Indices that can be combined 

with conventional tools  to identify 
mesoscale areas where severe convective 
can/cannot develop 
 

c) NearCasts transform GEO IR Sounding 
from observations to forecasts, adding 
forecaster utility - even after convection has 
begun.      

15Z Analysis 

How the Lagrangian NearCasts work: 

LL (780 mb) Theta-e 

UL (500 mb) Theta-e 

Theta-e Difference (Mid-Low) 

LL (780 mb) Theta-e 

UL (500 mb) Theta-e 

Theta-e Difference (Mid-Low) 

8 HR NearCast for 23Z 



Å9ǉǳƛǾŀƭŜƴǘ tƻǘŜƴǘƛŀƭ ¢ŜƳǇŜǊŀǘǳǊŜ όʻŜύ contains information about the 
Total Thermal Energy (temperature and moisture) content of air . 

ÅAlthough the processes involved in producing an environment 
conducive for severe convection are complex, this άconvective 
instabilityέ parameter provides an objective means of monitoring 
where very dry air at the upper levels is moving over moist air at the 
low levels.  
 

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

ÅAlso related to development of sheared environments 
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April 09, 2011 15Z Analysis 

Warm, moist air (high theta-e) 

Cool, dry air (low theta-e) 

UL (500 mb) Theta-e 

LL (780 mb) Theta-e 

No Data (Cloud Cover and 
no past forecast data) 



April 09, 2011 15Z Analysis 

Warm, moist air (high theta-e) 

Cool, dry air (low theta-e) 

No Data (Cloud Cover and 
no past forecast data) 
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Theta-e Difference (Mid-Low) 

UL (500 mb) Theta-e 

LL (780 mb) Theta-e 





Insert AniFig2.gif here 
 

Loop Continuously 



UL (500 mb) Theta-e 

LL (780 mb) Theta-e 

Theta-e Difference (Mid-Low) 



Theta-e Difference (Mid-Low) 



Insert AniFig3.gif here 
 

Loop Continuously 



Theta-e Difference (Mid-Low) 

8 hour NearCast 



ÅTheta-e Difference field for 15, 
18 and 21 Z cycles all valid at 
21 Z on April 09, 2011 
 
ÅLower-ƭŜǾŜƭ ʻŜ ǿƛƭƭ ƻŦǘŜƴ 

increase later in the day, 
resulting in greater instability 

Forecast Consistency 





LetΩs look at some convective events over 

 different parts of Europe  

using real-time SEVIRI products 

Case Studies 
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Loop Continuously 
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Loop Continuously 
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Loop Continuously 




