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Summary 

Users of warnings are very diverse and thus warning 
verification is also very diverse. 

Each choice of a parameter of the verification method has to 
be user oriented – there is no „one size fits all“. 
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1.  Information about warning verification (5)"
2.  Characteristics of warnings (10 minutes)"
3.   Observations: which, sparseness, quality, thresholds (10)"
4.   Matching of warnings and observations (15)"
5.   Measures (10)"
6.   interpretation of results, user based assessments (20)"
7.   Comparison of warning guidances with warnings (15)"

Disposition!
Q & A (pproaches)!
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Issue: state of available information!

19 out of 26 students answered (at least 1 question) 
= 73 % answer rate 
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•  Warning verification is hardly touched in the „bibles“, i.e.: Wilks statistics 
textbook; Jolliffe/Stephenson‘s verification book; Nurmi‘s ECMWF 
„Recommandations on verification of local forecasts“; THE JWGV web-
page, some mentioning in Mason‘s consultancy report.  

•  Yet lots of the categorical statistics can be used, although additional care 
is needed. 

•  It‘s very difficult to find information on the web or otherwise about the 
NMS‘ procedures – exception: NCEP‘s hurrican and tornado warnings. 

•  What is clear: compared to model verification it is surprisingly diverse, 
because it should be (often is) driven by diverse users. 

•  One document has quite a lot of information concentrated on user-based 
assessments: WMO/TD No. 1023 Guidlines on performance assessment 
of public weather services. (Gordon, Shaykewich, 2000). 
http://www.wmo.int/pages/prog/amp/pwsp/pdf/TD-1023.pdf "

Issue: state of available information!
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Presentation based on (partly scetchy) information from NMS 
of 10 countries (Thanks!): 

•  Austria 
•  Botswana 
•  Denmark 
•  Finland 
•  France 
•  Germany 
•  Greece  
•  Switzerland 
•  UK 
•  USA"

Information sources!
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European examples of warnings!

http://www.meteoalarm.eu!

Warnings!
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http://www.meteoalarm.eu!
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Yellow:!
1.  The weather is potentially dangerous. The weather phenomena that have been forecast are 

not unusual, !
2.  but be attentive if you intend to practice activities exposed to meteorological risks. !
3.  Keep informed about the expected meteorological conditions and do not take any avoidable 

risk.!
Orange:!
1.  The weather is dangerous. Unusual meteorological phenomena have been forecast. !
2.  Damage and casualties are likely to happen. !
3.  Be very vigilant and keep regularly informed about the detailed expected meteorological 

conditions. Be aware of the risks that might be unavoidable. Follow any advice given by 
your authorities.!

Red:!
1.  The weather is very dangerous. Exceptionally intense meteorological phenomena have been 

forecast. !
2.  Major damage and accidents are likely, in many cases with threat to life and limb, over a wide 

area. !
3.  Keep frequently informed about detailed expected meteorological conditions and risks. 

Follow orders and any advice given by your authorities under all circumstances, be 
prepared for extraordinary measures. 

Warnings!
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Paradigm shift in 21st ct: 

many warnings issued on 
a small, regional scale 

Warnings!



11/61 4th Int. Verification Methods Workshop, Tutorial on warning verification 

verification  
rate 
60 % 
50 % 
58 % 
88 % 

Warnings!
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2 additional free parameters"
when to start: " lead time!
how long: " duration!

Warnings!

These additional free parameters have to be decided upon by the 
forecaster "
or"
fixed by process management (driven user needs)"
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grey highlighting: highest value in each row% 
tendency: larger scale, larger lead time 

Warnings!
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 Warnings:"
•  clearly defined thresholds/events, yet some confusion since either 
as country-wide definitions or adapted towards the regional 
climatology"
•  sometimes multicategory (“winter weather”, thunderstorm with 
violent storm gusts, thunderstorm with intense precipitation)"

 Observations: "
•  clearly defined at first glance"

•  yet warnings are mostly for areas  undersampling"
•  “soft touch” required because of overestimate of false alarms"

•  use of  “practically perfect forecast” (Brooks et al. 1998)"
•  allow for some overestimate, since user might be gracious, 
as long as something serious happens"
•  probabilistic analysis of events needed  "

Issue: physical thresholds!
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gust warning verification, winter 

“s
ev

er
e”
!

“severe”!

Issue: physical thresholds!

”one category too high, "
is still ok, "

no false alarm”"
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Issue: observations!
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Issue: observations!
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 What:"
•  standard: SYNOPS"
•  increasingly: lightning (nice! :), radar"
•  non-NMS networks"
•  additional obs from spotters, e.g. European Severe Weather 
Database ESWD"

Data quality:"
•  particularly important for warning verification"
•  “skewed verification loss function”: missing to observe an event 
is not as bad as falsely reporting one and thus have a missed 
warning"
•  multivariate approach strongly recommended (e.g. no severe 
precip, where there was no radar or satellite signature)"

Issue: observations!
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 Warnings: "
•  all sorts of ASCII formats, yet trend towards xml"

 Observations: "
•  "standard chaos”"
•  additional obs from spotters, ASCII, ESWD"

Issue: data formats!
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Issue: matching warning and obs!

 Largest difference to model verification ! 

•  hourly (SYNOPS), e.g. NCEP, UKMO,  DWD as “process oriented 
verification”"
•  “events”:"

•  warning and/or obs immediately followed by warning"
•  obs in an interval starting at first threshold exceedance (e.g. UKMO 6 
hours before the next event starts)"
•  even “softer” definition: as “extreme events”"

•  thus size of sample N varies between a few dozens and millions !"
•  lead time for a hit:  desired versus real;  0, 1, … hours ?"

temporal!
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Issue: matching warning and obs!

temporal!
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warning verification 

„process oriented“ 

space time value 

county hourly obsthreshold= 
warningthrehold 

„user oriented“ 

user: operational control („single voice“) 
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Warning verification 

„process oriented“ „(user) event oriented“ 

time/ 
events 

1.  warning 
2.  obs intervals 

value 

deltaintensity 
= 0  

hit false alarm 

deltaintensity 
> 0  

user: emergency services 

space 

radius region 

user: media 
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hit!

miss (too late)!
or!
hit (still useful)!

hit !
+ !
false alarm !
(too long)!

Issue: matching warning and obs!
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•  sometimes “by-hand” (e.g. Switzerland, France)"
•  worst thing in the area "
•  dependency on area size possible"
•  “MODE-type” (Method for Object-based Diagnostic Evaluation)"

Issue: matching warning and obs!

spatial!

 Largest difference to model verification ! 
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Thunderstorms!
Base rate / h" bias"

Issue: matching warning and obs!
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Issue: measures!
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Issue: measures!
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•  “everything” used (including Extreme Dependency Score EDS, ROC-area) "
•  POD (view of the media: “something happened, has the weather service 
done itʼs job ?”)"
•  FAR (view of an emergency manager: “the weather service activated us, 
was it justified ?”"
•  threat score frequently used, since definition of the "

no-forecast/no-obs category problematic"
•  no-forecast/no-obs category can be defined by using regular intervals of no/
no (e.g. 3 hours) and count how often they occur"
•   “F-measure”"

Issue: measures!

“After years of study we ended up in using the value 1.2 for β for 
extreme weather….”"



30/61 4th Int. Verification Methods Workshop, Tutorial on warning verification 

Issue: “Interpretation” of results!
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Performance targets: "
•  extreme interannual variability for extreme events"
•  strong influence of change of observational network; “if you detect more, itʼs 
easier to forecast” (e.g. after NEXRAD introduction in the USA)"

Case studies"
•  remain very popular, rightly so ?"

Significance"
•  only bad if you think in terms wanting to infer future performance, ok if you 
just think descriptive"
•  care needed when extrapolating from results for mildy severe events to 
very severe ones, since there can be step changes in forecaster behaviour 
taking some C/L ratio into account"

Issue: “Interpretation” of results!
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Consequences"

•  changing forecasting process"
•  e.g shortening of warnings at DWD dramatically reduced false alarm 
ratio based on hourly verification almost without reduction in POD"
•  creating new products (probabilistic forecasts)"

Issue: “Interpretation” of results!
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Issue: user-based assessments!
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•  important role, especially during process of setting up county based 
warnings and subsequent fine tuning of products, given the current ability to 
predict severe events"
•  surveys, focus groups, user workshops, public opinion monitoring, 
feedback mechanisms, anecdotal information"
•  presentation of warnings to the users essential"
•  “vigilance evaluation committee” (Meteo France /Civil Authorities)"
•  typical questions:"

•  Do you keep informed about severe weather warnings?"
•  By which means? "
•  Do you know the warning web page and the meaning of colours?"
•  Do you prefer an earlier, less precise warning or a late, but more 
precise warning?"
•  ……………"

Issue: user-based assessments!
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Comparing warning guidances and 
warnings!

Example here, gust warnings 

•  Warning guidance:  ”Local model gust forecast” (=mesoscale model) 
•  warning:   human (forecaster) 
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Comparing !
warning guidances and warnings!



37/61 4th Int. Verification Methods Workshop, Tutorial on warning verification 

I warn you of dangerous… !

risk inflating  forecaster! well balanced modeler!

Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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Issue: Comparing !
warning guidances and warnings!
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very different biases 
 comparison of apples and oranges 

But is there a way of ”normalising”,  
so that at least the potentials can be compared ? 

Issue: Comparing !
warning guidances and warnings!
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Re-calibration 
„model bias = forecaster bias“ 
cdf(model) = cdf(forecaster) 

    model in m/s            ---->  „model gust interpretation 
                                                    for warnings “ 

 13   ---->  14    (near gale) 
 16   ---->  18    (gale) 
 22   ---->  25    (storm) 
 25   ---->  29    (violent storm) 
 30   ---->  33    (hurricane force) 

Verification of heavily biased model ? Quite similar to forecaster !!

Issue: Comparing !
warning guidances and warnings!
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overforecasting!
un

de
rf

or
ec

as
tin

g!
forecaster!

Relative Operating Characteristics (ROC)!

Issue: Comparing !
warning guidances and warnings!
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0!
0,1!
0,2!
0,3!
0,4!
0,5!
0,6!
0,7!
0,8!
0,9!

1!

0,0! 0,2! 0,4! 0,6! 0,8! 1,0!
F!

H
! model: violent storm!

forecaster: violent storm!
no skill!
model: near gale (>14m/s)!
forecaster: near gale!Face value!

overforecasting!
un

de
rf

or
ec

as
tin

g!

forecaster!

Issue: Comparing !
warning guidances and warnings!
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Conclusions for comparative verification!
man vs machine!

End user verification: verify at face value!

Model (guidance) verification: measure potential!

Issue: Comparing !
warning guidances and warnings!
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Summary 

Users of warnings are very diverse and thus warning 
verification is also very diverse. 

Each choice of a parameter of the verification method has to 
be user oriented – there is no „one size fits all“. 
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Can we warn even better ? 
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 Fink et al.: Nat. Hazards Earth Syst. Sci., 9, 405–423, 2009"


