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I. Introduction  
 

EUMETSAT Nowcasting SAF products were tested during the ESSL Testbed 2017 on a European scale, putting 

products at test within a realistic forecaster environment ς including other data sources and time pressure. 

Preparation, participation and post-processing phases covered the period from 1 November 2016 to 31 

October 2017.  

During the 5-week participation phase in June and July 2017, 52 participants from 17 different countries 

attended the ESSL Testbed and worked with the NWC-SAF products.  

Germany 12 Hungary 1 

Spain 8 The Netherlands 1 

Croatia 8 France 1 

Austria 5 Czechia 1 

USA 4 Latvia 1 

Finland 2 Switzerland 1 

Slovakia 2 Portugal 1 

Greece 2 Romania 1 

  Italy 1 
Table 1: Number of participants per country at the ESSL Testbed 2017 

 

For further details regarding the ESSL Testbed venue, concept and tested products we kindly refer to the 

attached ESSL Testbed Operations Plan 2017.  

 

 
Participants from Spain, Finland and Slovakia discussing NWC-SAF products at the ESSL Testbed 2017  
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II.  Performed Tasks  
 

1. Necessary software and hardware were installed at the ESSL Testbed site in time to have all the defined 

NWC-SAF products available for the Testbed.  

2. Testing of the defined NWC-SAF products was performed during the regular annual ESSL Testbed. Details 

ƻƴ ǘƘŜ ǊŜǎǳƭǘǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŎƻƭƭŜŎǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎΣ are presented in this report.  

3. Post-processing of then responses collected at the testbed related to NWC-SAF was done after the 

participation phase. A synthesis of the results is presented in this report.  

 

Task 2, the evaluation of NWC-SAF products, was carried out in two ways, as foreseen:  

 

Assessment of the product usability for a forecaster (manual severe storms forecasting) 

The listed NWC-SAF products were assessed for their usability in human forecasting processes 

via a questionnaire. As anticipated in the Visiting Scientist Proposal, some products are of high 

value for manual forecasting, nowcasting and warning processes, while some products are of 

lesser value for manual techniques, but of high value for other applications, for example as an 

important input or basis for subsequent automatic processes.  

 

Engrossed evaluation of selected NWC-SAF products in the focus of forecasting deep moist 

convection 

¢ƘŜ ǇǊƻŘǳŎǘǎ άLƴǎǘŀōƛƭƛǘȅ ƛƴŘŜȄέΣ άtǊŜŎƛǇƛǘŀōƭŜ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ƛƴ ŎƭŜŀǊ ŀƛǊέ ŀƴŘ ά/ƻƴǾŜŎǘƛƻƴ 

initiation and rapid developƳŜƴǘ ǘƘǳƴŘŜǊǎǘƻǊƳǎέ ǳƴŘŜǊǿŜƴǘ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ evaluation. 

Visualization and accuracy of these products were evaluated in group discussions and extended 

questionnaires.  

Potential areas of improvement of these products will be outlined and interesting cases 

illustrated in this report.  
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III.  Results 
 

The following NWC-SAF products were evaluated by testbed participants via online questionnaires (sample 

size N=45): 

 

 

 

 

 

 

 

 

Every testbed participant was asked to fill out questionnaires at the end of the respective testbed week. One 

questionnaire was focused on the added value of the single NWC-SAF products for the process of manual 

weather forecasting and warning, given that standard RGB satellite imagery is available too. The second 

questionnaire focused on the visualization of the different NWC-SAF products, while the third questionnaire 

asked the respondents to name the three most favourite products from their personal point of view. In 

addition there was room for written comments. Results from these per-single-person questionnaires are 

presented in the following section III.i. 

Engrossed evaluation was performed in small working groups of typically 3 persons each. These small 

working groups jointly filled out feedback forms during the second half of the respective testbed week. 

Results from the engrossed evaluation are presented in section III.ii. for NWC-SAF product groups of 

Instability Indices, Precipitable Water Content in clear air, Convection Initiation and Rapid Development 

Thunderstorms.  

 

  

RDT Rapid Developing Thunderstorms 

CI Convective Initiation 

TPC Total Precipitable Water 

PW Layer Precipitable Water (low, mid, high) 

Lifted Index, Showalter Index, K-Index 

Convective Rain Rate 

Convective Rain 1 h Accumulation 

Cloud Top Temperature 

Cloud Top Height 

PoP Probability of Precipitation (cloud physics) 

Probability of Precipitation (classic) 

High Resolution Winds 
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i. Assessment of the product usability for a forecaster 

a) Added Value 

 

Question 1: Compared to the standard IR and VIS imagery and its standard RGB composites: How 

much added value do you see for the following NWC SAF products in the manual forecasting/warning 

process? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Added Value of NWC-SAF products, percentage of respondents (N=45) 

 

The question to indicate the Added Value of NWC-SAF products was specifically designed to hear the testbed 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻǇƛƴƛƻƴ ƻƴ ǘƘŜ ŀŘŘŜŘ ǾŀƭǳŜ ǘƘŜȅ ǎŜŜ ƛƴ ŀ ŦƻǊŜŎŀǎǘƛƴƎ ƻǊ ǿŀǊƴƛƴƎ ǎituation, given that regular 

RGB satellite imagery is available too. For most NWC-SAF products, the category άMarginal added value. 

aŀȅōŜ ƎƻƻŘ ǘƻ ƘŀǾŜ ƛƴ ǎƻƳŜ ǎƛǘǳŀǘƛƻƴǎΦέ was selected most frequently. However, for a number of products, 

i. e. the convective rain rate products and the cloud top temperature and height products, significant added 

value relative to standard RGB satellite imagery was seen by a relative majority (36 to 40 %) of respondents. 

The strongest negative feedback was given for the product probability of precipitation (classical version) and 
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convective initiation, to which 26 and 23 % of respondents to the online questionnaire answered άbƻ ŀŘŘŜŘ 

ǾŀƭǳŜΦ ! ǿŀǎǘŜ ƻŦ Ƴȅ ǘƛƳŜΦέ.  

About 25 % of respondents see potential for automatic systems in the RDT product ς by far the highest value 

of all products, while the added value for manual forecasting is third lowest for the same product.  

A quotient of the respondents answering for ά{ƛƎƴƛŦƛŎŀƴǘ ŀŘŘŜŘ ǾŀƭǳŜΦ ¢Ƙŀǘ ǊŜŀƭƭȅ ƘŜƭǇǎ ŘǳǊƛƴƎ ǎƘƛŦǘ ǿƻǊƪΦέ 

and for άbƻ ŀŘŘŜŘ ǾŀƭǳŜΦ ! ǿŀǎǘŜ ƻŦ Ƴȅ ǘƛƳŜΦέ provides a combined rating for the different products, while 

άaŀǊƎƛƴŀƭ ŀŘŘŜŘ ǾŀƭǳŜΦ aŀȅōŜ ƎƻƻŘ ǘƻ ƘŀǾŜ ƛƴ ǎƻƳŜ ǎƛǘǳŀǘƛƻƴǎΦέ is not taken into account for this quotient. 

The ά!ŘŘŜŘ ±ŀƭǳŜ vǳƻǘƛŜƴǘέ (AVQ) becomes smaller than 1 for products with more negative than positive 

answers, it becomes larger than 1 for products with more positive than negative answers. Quotients >>1 

indicate that Testbed participants show a strong tendency to agree on substantial added value by the 

respective products.  

 
Figure 2: Added Value Quotient (AVQ) for NWC-SAF products, red line indicates mean value of all products 

.Ŝǎǘ ǊŀǘŜŘ ǇǊƻŘǳŎǘ ŦǊƻƳ ǘƘƛǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ƛǎ ά/ƭƻǳŘ ¢ƻǇ IŜƛƎƘǘέ ό!Vv ƻŦ уύΣ ŦƻƭƭƻǿŜŘ ōȅ ά/ƻƴǾŜŎǘƛǾŜ wŀƛƴ 

wŀǘŜέ (AVQ of nearly 6) and the related accumulation product (AVQ nearly 4), while products CI and classic 

PoP are rated below 1.  

 

 

AVQ 
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b) Visualization  

 

Question 2: We ask for your feedback in terms of visualization of the following NWC SAF products 

This question was designed to collect feedback on the visualization of the single products. While most 

ǇǊƻŘǳŎǘǎ ǿŜǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ǇǊƻǇƻǎŜŘ ǿŀȅΣ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ŦƻǊ άIƛƎƘ wŜǎƻƭǳǘƛƻƴ ²ƛƴŘǎέ ǿŀǎ ƴƻǘ ŘŜǘŜǊƳƛƴŜŘ 

beforehand and ESSL Testbed visualization there might have been suboptimal.  

 
Figure 3: Visualization feedback, percentage of respondents (N=45) 

 

Testbed participants liked most of the NWC-SAF displays and visualizations. The best rating (74 %) is 

expressed for the Convective Rain Rate product. A number of other products seem to have a well-accepted 

visualization with over 50 % share for the best display rating.  

Ratings for the RDT product were mediocre with about 54 % of all participants answering either with 

ά5ƛǎǇƭŀȅ ƻƪΦέ or with άL ǊŜŀƭƭȅ ƭƛƪŜ ǘƘŜ ǿŀȅ ǘƘŜ Řŀǘŀ ƛǎ ǾƛǎǳŀƭƛȊŜŘέ, while this product received about 38 % 

ƴŜƎŀǘƛǾŜ ŀƴǎǿŜǊǎ όάDifficult to readέύΦ  

Only 18 % of all respondents liked the visualizatƛƻƴ ƻŦ ǘƘŜ ά/ƭƻǳŘ ¢ƻǇ ¢ŜƳǇŜǊŀǘǳǊŜέ ǇǊƻŘǳŎǘΣ ǿƘƛƭŜ ŀǘ ǘƘŜ 

same time it received the largest number of negative ratings (47 %). 
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c) Subjective Favourite Products  

 

Question 3: Indicate up to three products that you like the most 

Here respondents were asked to vote for their most preferred products. This feedback was not aimed to 

point specifically to added value or to visualization of the single products, but to collect data on the 

subjective overall favourites of the ESSL Testbed participants, most of them being forecasters or even lead 

forecasters at their home institutes.  

Figure 4: Subjective favourite NWC-SAF product of testbed participants, absolute number of respondents  όƎǊŜŜƴ Χ ŦƛǊǎǘ ŦŀǾƻǳǊƛǘŜΣ 

ŘŀǊƪ ōƭǳŜ Χ ǎŜŎƻƴŘ ŦŀǾƻǳǊƛǘŜΣ ƭƛƎƘǘ ōƭǳŜ ΦΦΦ ǘƘƛǊŘ ŦŀǾƻǳǊƛǘŜ product) 

 

¢ƘŜ ǇǊƻŘǳŎǘ ά/ƭƻǳŘ ¢ƻǇ IŜƛƎƘǘέ ǊŜŎŜƛǾŜŘ Ƴƻǎǘ ǾƻǘŜǎ ŦƻǊ ǘƘŜ ŀōǎƻƭǳǘŜ ŦŀǾƻǳǊƛǘŜ ǇǊƻŘǳŎǘ όфύΣ ǿƘƛƭŜ ǘƘŜ 

accumulated ratings for first, second and thiǊŘ ŦŀǾƻǳǊƛǘŜ ǇǊƻŘǳŎǘ ŀǊŜ ƘƛƎƘŜǎǘ ŦƻǊ ά/ƻƴǾŜŎǘƛǾŜ wŀƛƴ wŀǘŜέΦ 

Least votes were collected for the classic Probability of Precipitation product, only one second favourite.  

A possible interpretation for the relative high number of votes for the RDT product, while added value and 

visualization feedback was mediocre for the same product, could be that forecasters would like to have such 

a product with improved value and visualization.  

 

  

Number of responses for first, second and third favourite 
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ii. Engrossed evaluation of selected NWC-SAF products 

¢ƘŜ ǇǊƻŘǳŎǘǎ άLƴǎǘŀōƛƭƛǘȅ LƴŘƛŎŜǎέΣ άtǊŜŎƛǇƛǘŀōƭŜ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ƛƴ ŎƭŜŀǊ ŀƛǊ όǘƻǘŀƭΣ ƭƻǿΣ ƳŜŘƛǳƳ ƭŀȅŜǊύέ ŀƴŘ 

ά/ƻƴǾŜŎǘƛƻƴ ƛƴƛǘƛŀǘƛƻƴ ŀƴŘ ǊŀǇƛŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǳƴŘŜǊǎǘƻǊƳǎέ ǳƴŘŜǊǿŜƴǘ ŀƴ ŜƴƎǊƻǎǎŜŘ ŜǾŀƭǳŀǘƛƻƴΦ ¢ƘŜ 

usefulness within a scientific forecasting framework was assessed. Visualization and accuracy of these 

products were evaluated in group discussions and extended questionnaires were filled out for these 

products by the participants of the ESSL Testbed.  

For the Instability Products 11 working groups at the ESSL Testbed provided consensus feedback, for the 

other products the number of working groups providing feedback was 8. Each group typically consisted of 3 

participants.  

 

a) Instability Indices  Product s 

 

Instability products deliver convective indices for regions with clear air: LI, KI, SHW. Their main value lies in 

the assessment of the pre-convective environment. The instability products combine model information with 

satellite data. Difference products (model ς satellite data) were not evaluated at this ESSL Testbed.  

Some of the respondents saw the availability of data only in cloud-free areas as a major drawback. In 

addition, some noted pollution by spurious data close to neighbouring clouds.   

Participants mainly suggested the following improvements (raw answers to be found in section A.2.1):  

1) Enhance the colour scales in order to allow for better distinction in value ranges critical for convective 

forecasting, i.e. around 0 K for the Lifted Index.  

2) To introduce a broader buffer area between clouds and cloud-free zones, to prevent the display of less 

reliable data.   

3) To display departures from model fields instead of combined model and satellite data fields. ESSL would 

be keen to test such departure from model products in a future edition of the ESSL Testbed.  

4) If possible, calculate CAPE in addition to the available indices.   

Overall assessment:  

The tested instability products have a high potential value, especially in the determination of departures 

from model fields. Such information cannot be calculated from other sources in comparable temporal and 

spatial resolution and therefore is highly useful for nowcasting. Future satellite sounder data is expected to 

deliver vertically higher resolved and more precise data, indicating clear future potential for further 

improvement.  
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Example:  

 
Figure 5: Lifted Index product (LI) for south east Europe. Strong gradients in LI close to cloudy areas led to interesting discussions 

about the optimum setting for masking out areas adjacent to clouds. ESSL Testbed display screenshot of 27 June 2017, 12 UTC.  

 

b) Precipitable water content in clear air   

 

Precipitable water products for the total column and for three individual layers are available in regions with 

clear air. Their main value lies in the assessment of the pre-convective environment. The precipitable water 

products combine model information with satellite data. Difference products (model ς satellite data) were 

not tested at this ESSL Testbed. 

Similar to the instability products, respondents saw the availability of data only in cloud-free areas as a 

drawback. In addition, the fact that pixels close to neighbouring clouds seem to show contamination by 

unreliable data (leading towards higher water content) was noted negatively.  

The availability of such products, particularly low-level humidity, was appreciated, because it is a basic 

ingredient for deep moist convection. In addition, total column precipitable water is a good predictor for the 

likelihood of severe convective rain events.  

Participants suggested mainly the following improvements (raw answers to be found in section A.2.2):  

1) To introduce a broader buffer area between clouds and cloud-free zones, where data should not be 

displayed because of reliability issues.  

2) To display departures from model fields instead of combined model and satellite data fields. ESSL would 

be keen to test such departure from model products in a future edition of the ESSL Testbed.  
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3) Modify the colour scale in a way that is more natural for moisture.  

Overall assessment:  

The tested precipitable water products have a high potential value, especially in the determination of 

departures from model fields. Such difference information cannot be calculated from other sources in 

comparable temporal and spatial resolution, and therefore is highly valuable for nowcasting timescales. 

Future satellite sounder data is expected to deliver vertically higher resolved and more precise data, 

indicating clear future potential for further improvement.  

The main application in forecasting severe convective storms is the satellite versus model comparison of low 

level moisture and the tracking of atmospheric rivers. High total column precipitable water is important for 

the anticipation of an elevated risk for excessive convective precipitation.  

Example:  

 
Figure 6: High values of low level layer precipitable water over Turkey confirm that low level moisture is present well inland and not 

only in a shallow layer over the sea and at the coastline. ESSL Testbed nowcasting display screenshot of 8 June 2017 8:45 UTC.  

 

c) Convection Initiation   

 

The Convection Initiation (CI) products are designed to highlight growing and cooling cumulus cloud areas. At 

the ESSL Testbed, the CI product with a 30-minute lead time was evaluated. The CI product is classified as 

experimental by the NWC-SAF because of known deficiencies. This view was shared by most participants of 

the ESSL Testbed, although it was stated that such a product would be useful to have.  
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Participants noted mainly the following deficiencies:  

1) A high number of false alarms, i.e. clouds that would not develop into convective storms were detected. 

2) A high number of misses, i.e. many clouds that turned into deep convective clouds were not detected. 

3) Displacements of detections in highly sheared situations 

4) Spurious signals near the edges of large anvil clouds. 

Only 7 % of all respondents see significant added value compared to standard RGB satellite imagery for this 

product, the lowest value of all NWC-SAF products (see Table 2).  

Respondents (see section A.2.3 for raw answers) saw best performance in situations where high level clouds 

are absent and low vertical wind shear is present (weak upper level winds). Some participants asked for an 

extension of the forecast period from 30 to 60 minutes. Although such a products is available, it was not 

evaluated at the ESSL Testbed, as we wanted to first establish the quality of the 30-minute product.  

Two suggestions for improvement were made by testbed participants:  

1) Design a product that displays the cloud top cooling rate as a difference product between two consecutive 

images and display such values above a certain threshold in a colour scale without indicating a probability for 

initiation of deep moist convection.  

2) Cooperate with John Mecikalski and/or Kristopher Bedka, who have long experience in developing CI 

products.  http://journals.ametsoc.org/doi/abs/10.1175/2008MWR2352.1 

John Mecikalski 

University of Alabama in Huntsville, 301 Sparkman Drive, NSSTC, Room 3040, Huntsville, AL 35899. 

E-mail: johnm@nsstc.uah.edu 

Kristopher Bedka 

NASA Langley Research Center, Mail Stop 420, Hampton, VA 23681.  

E-mail: kristopher.m.bedka@nasa.gov 

 

Bedka, who took part in earlier editions of the ESSL Testbed, developed a CI product in the USA that seems 

to have better handling of CI. Recent related publications can be found on the webpage of the EUMETSAT-

ESSL Convection Working Group: https://www.essl.org/cwg/?page_id=620  

Overall assessment:  

Forecasters are interested to work with a satellite based CI product. The present CI product tested is seen as 

experimental by the NWC-SAF. This assessment is supported by the feedback from participants of the ESSL 

Testbed. Suggestions for improvement and cooperation are provided to the developers.  

As an alternative to the given CI product, displays of cloud top cooling rates might be of interest, especially if 

cloud top cooling rates above a certain threshold could be combined with other products, like with cell 

tracking based on convective rain rate cores and overshooting top information from the RDT product suite.  

  

http://journals.ametsoc.org/doi/abs/10.1175/2008MWR2352.1
mailto:kristopher.m.bedka@nasa.gov
https://www.essl.org/cwg/?page_id=620
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Example:  

 
Figure 7: CI is most reliable in regions without high level cloudiness and without strong upper level winds and complex cell clusters. 

ESSL Testbed nowcasting display screenshot for western Europe, 27 June 2017, 12:00 UTC. 

 

d) Rapid Developing Thunderstorms    

 

The Rapid Developing Thunderstorms (RDT) product is designed to provide information on clouds related to 

significant convective systems, from meso-alpha scale down to smaller scales (few pixels). 

Objectives: 

¶ Identification, monitoring and tracking of intense convective system clouds 

¶ Detection of rapidly developing convective cells 

¶ Forecast of the convective cells 

Testbed participants valued that (as already the name of the product suggests) rapid developments in 

otherwise cloud free environments are best detected. There the product offers good signals especially in the 

early stage of the convective process.  

Because of the condensed data, applications are seen especially where full imagery cannot be derived in real 

time, i. e. for aviation en-route. The detection of overshooting tops is one of the best features of the 

product.   

The question ά/ƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘ Lw ŀƴŘ VIS imagery and its standard RGB composites: How much 

ŀŘŘŜŘ ǾŀƭǳŜ Řƻ ȅƻǳ ǎŜŜ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ b²/ {!C ǇǊƻŘǳŎǘǎ ƛƴ ǘƘŜ Ƴŀƴǳŀƭ ŦƻǊŜŎŀǎǘƛƴƎκǿŀǊƴƛƴƎ ǇǊƻŎŜǎǎΚέ 

was answered with άbƻǘ ŦƻǊ Ƴŀƴǳŀƭ ŦƻǊŜŎŀǎǘƛƴƎΣ ōǳǘ ŎƻǳƭŘ ōŜ ƛƴǘŜǊŜǎǘƛƴƎ ŦƻǊ ŀǳǘƻƳŀǘƛŎ ǎȅǎǘŜƳǎΦέ by 27 % of 










































