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Verity: ver-i-fy
Pronunciation: 'ver-&-"{l
1 : to confirm or substantiate in law by oath
2 : to establish the truth, accuracy, or reality of <verify the
claim>
synonym see CONFIRM

e Verification is the process of comparing
forecasts to relevant observations

o Verification is one aspect of measuring forecast
goodness

e Verification measures the quality of forecasts
(as opposed to their value)

e For many purposes a more appropriate term is
“evaluation’
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Validate

1. a:to make legally valid : ratify
b : to grant official sanction to by marking <validate a passport>
c . to confirm the validity of (an election)

2. a:to support or corroborate on a sound or authotative basis
<experiments designed to validate the hypothesis>

b : to recognize, establish, or illustrate the wortmess or legitimacy of
<validate his concerns>
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! IS the scientific evaluation of meteorological
forecasts, i.e. measurement of the quality of the forecasts,
where Forecast Quality is the correspondence between
forecasts and observations

"I # Indicates the overall “goodness” of a forecasting
system (not just in meteorological terms)

( “Meteorologists and the U.S. army use these terms in the opposite way*,
guote from Barb Brown, NCAR)

$ % $ $ $
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| & ! IS the process of checking whether the
forecasts predicted the observed conditions or quantities for a
particular set of measurements

(i.e. evaluating the joint distribution of fcs vs. obs)

& # IS the process of checking whether the (forecast)
model is sensible, resulting in the fine-tuning of the model

(i.e. evaluating the marginal distribution of fcs vs. obs)

« “Validation” and “calibration” relate to the tuning of a model,
and are associated to modelling, only, whereas...

« “Verification” relates to the quality assessment of a forecast
or a forecasting system and addresses ( ( forms of

forecasts, i.e. not restricted to modelling aspects
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World Meteorological Organ

Working together in weather, climate and water

About us
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Publications
Learning
Tools
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Forecast . aih Gommittee
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Verification = ' 2008 Calendar
Partnership Research mm mm 2009 Calendar
Themes

Vacancies
Visitors' info - To plan and implement the verification component of WWRP;
= WCC-3 = To serve as a focal point for the development and dissemination of new verification Newsletters
_____ e 2 methods for WWRP and EPAC, as required; = -
ISearch.. To facilitate and encourage training and dissemination of information on verification oy
Search the site with methodologies;

Googl % =
, ijufarsmhes Shit = To take into account the needs of users so as to ensure the relevance of the practice of

Publications

".,. To facilitate the development and application of improved diagnostic verification methods
World Meteorological ‘A to assess and enable improvement of the quality of weather forecasts, including forecasts
N N from numerical weather and climate models; Sand & Dust
o Ol‘ganlsatlon . To encourage the sharing of observational data for verification purposes; Storms
0.’ ’ To encourage greater awareness in the research community of the importance of
o . verification as a vital part of numerical and field experiments rather than an
» . "afterthought";
| To promote collaboration among scientists conducting research on various aspects of
forecast verification as well as with model developers and forecast providers; and
To collaborate on forecast verification with the Working Group on Mumerical
Expenmentation (WGNE) and WCRP and in coordination with CBS.
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The World Weather Research Programme is pleased to announce the publicgiiee?
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proicessing. The document is divided into 6 sections. Section 1 provides some

ground information while Section 2 presents the verification strategy. Section 3 discusses
the reference data while verification methods and scores can be found in Section 4. The
guidelines for reporting verification results are given in Section 5. The recommendations given
in the document are summarized in Section 6. Additional details on the verification methods
and scores considered in the document can be found in the appendices.
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Barbara Brown (NCAR) Barbara Casati (Ouranos)
Harold Brooks (NOAA) Anna Ghelli (ECMWF)
Marion Mittermaier (UKMO) Pertti Nurmi (FMI)

David Stephenson (Uni Exeter) Clive Wilson (UKMO)
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Vision and Goals :

 Promote best practices and understanding of verification methods
 Enhance collaboration between verifiers, forecasters and end-users
 Research, develop and apply verification methodologies
 Promote awareness of the importance of verification

Activities :

 Produce verification recommendations and documentation of
methods for specific applications

* Provide verification guidance and support for WMO Forecast and
Research Demonstration Projects (FDPs & RDPS)

« Participate in the activities of other WMO groups
e Education and training !
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History and achievements

2002

2002

2004

2007

2008

2009

2009

y pertti.nurmi@fmi.fi

Initiative
1st workshop (NCAR, Boulder)
2nd workshop (EC, Montreal)

3rd workshop (ECMWEF, Reading)
tutorials included for the first time
partly COST funded

Special issue of Met. Apps Vol. 15 #1
covering papers from the 3™ workshop

WMO/TD No. 1485 publication
“QPF verification recommendations”

4th workshop (FMI, Helsinki)
tutorials an integral part of the workshop
partly COST funded
overwhelming success !

3rd Workshop, ECMWF, Reading, January 2007
4th Workshop, FMI, Helsinki, June 2009

26 students from 24 countries _ All continents represented
11 WMO funded _ 5 EU/COST funded _ 10 teachers

|
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International Verification
Methods Workshop

June 4-10, 2009
To be held at FMI, Helsinki, Finland

Tutorial Session: June 4-6 Scientific Workshop: June 8-10

ABOUT THE EVENT
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(i) Tutorial

No ok wdRE

(4-6 June)

Basic verification concepts

Continuous predictands

Categorical predictands

Probability and ensemble forecasts
Confidence intervals & hypothesis tests
Verification of spatial forecasts
Verification of warnings

“Hands-on” group projects
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International Verification
Methods Workshop

June 4-10, 2009
To be held at FMI, Helsinki, Finland

Tutorial Session: June 4-6 Scientific Workshop: June 8-10

of talks and recent o verific
[ ton Ah particulst amphedls on
“weather for 5, a5 i 5 spatia
| W
Nerieaton and climate projectian

087 089 085

FINNISH METEOROLOGICAL INSTITUTE

(1) Tutorial

NOoO OO~ WNRE

(i) Scientific Workshop

© 0N OAWNE

(4-6 June)

Basic verification concepts

Continuous predictands

Categorical predictands

Probability and ensemble forecasts
Confidence intervals & hypothesis tests
Verification of spatial forecasts
Verification of warnings

“Hands-on” group projects

(8-10 June)

User-oriented verification

Verification tools and systems
Uncertainty in verification data

Properties of verification measures
Verification of weather warnings

Spatial and scale-sensitive methods
Seasonal and climate forecast verification
New ideas in verification

Poster session
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Iﬁternational Verificationm
NMethods Workshhop

Finnish Meteorological Institute 4-10 June 2009

Structure .
I.  Tutorial 3 days (half-day added to ECMWF 2007 workshop)
li.  Scientific workshop and presentations 3 days (half-day added)

I.  Tutorial contents
 Use/interpretation of “standard” verification methods
o Application of new methodologies  especially spatial verification
« Hands-on laboratory projects 8 groups with 3 or 4 students each
 "R” software verification package used for lab projects

.  Workshop contents
e 100 participants, with 43 oral + 36 poster presentations
 Biggest session on spatial and scale sensitive verification methods
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I;ﬁternational Verificationm
NMethods Workshhop

Finnish Meteorological Institute 4-10 June 2009

“| would like to take this \

opportunity to say thank E -

. valuation
Brier Skill Score .

i' you for the fantastic job by students:

I et of recy oves the oo well done (tutorials and o
e workshop). To me it was an Logistics: 2.6 / 3
eye opener and a very good Teachers: 2.5/3

learning curve. What you
did for me and other
students was really

wonderful “




METEOROLOGICAL WWRP 2009 - 1
APPLICATIONS

www.interscience.wiley.com/ma

Editor P J. A. Burt

x
3
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Recommendations for the Verification and Intercomparizon of OPFs

WWRP2009-1

FWILEY-BLACKWELL Mnnwm_mqr -.m
Papers from the 2007 workshop Methods for the verification of QPFs
Lead paper is generally considered WMO report, available on the WWRP
*The Reference* of current status web site

in weather forecast verification
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Working paper in preparation

Outcome from NCAR cloud

verification workshop

Goal to publish as another
WMO Document

@ pertti.nurmi@fmi.fi

Manual vs auto cloud obs t+24h NAE ETS, 01/01/06-28/02/07
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Strong_ focus of the WG

Verification web page

EUMETNET _EUMETCAL
training modules

(by P. Nurmi and L.

Sharing of tools

Wilson)

Tutorials (traveling and on-site)
ECMWEF (Jan 2007)
South Africa, on-site (Sep 2008)
Helsinki (Jun 2009)
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JWGFVR website

Google search

gives this as the first prompt !

\f “Forecast > verification”

www.bom.gov.au/bmrc/wefor/staff/eee/verif/verif web  page.html

IEICAT: SN // u,gc)

[ \'\ J o
‘\ i »/W//ZL; ]/a: o _%j_’j‘U_[[jJ \ ’_E Dy)(‘%\\) The Verification Blues

1 Don T, [BeTuEd. _ME _ Now,, Zé’x Am | blue

T e GoT THE VERiE (chion LwES ) ) e N:0 237 Am | blue

(=3-2009)

Ain't these tears in my eyes telling you
Am | blue

You'd be too

If the hits (one admits) are too few

GoT A RE e D> f orEACIS
AT G No. . IHTe 7o '"afe }"

Was a time,

| thought I'd forecast it

But now | know

| mustn't broadcast it (Lordy)

Viz.  CANT  SToP 7o - TALL WO,
. 3
N @7 THE VeriF i cATion BUES,.
. GoT _teTs o DATA NOW

DN Endas e (O ppE b S ', Teuse

Eor _opim chaTrnl i )
e V;{}z?g A Tiser f Biis f i

GoTTA WEITE /;,\/ o

Was | gay
Till today
They're too few
Now I'm through
Am | blue
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Strong_focus of the WG

Verification web page
EUMETNET EUMETCAL

training modules  =——>

(by P. Nurmi and L.

Sharing of tools

Wilson)

www.eumetcal.org

Learning modules

Tutorials (traveling and on-site)
ECMWE (Jan 2007)
South Africa, on-site (Sep 2008)
Helsinki (Jun 2009)

pertti.nurmi@fmi.fi

Forecast verification
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www.eumetcal.org

1

4 CAL modules'!

... produced by Pertti Nurmi, Laurie Wilson & Sigbritt Nasman, 2006-09
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Beijing 2008 FDP

Real-Time Forecast
Verification (RTFV)

Training
Beijing 2008 RDP

Guidance; test plan

SNOW-V10 (Vancouver)

Verification plan

Nowcast and regional
model verification

Shanghai 2010 Expo

Cyclone and nowcast
verification guidance
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Comparison of many new spatial verification
methods from the international community

Methods applied to same datasets
(precipitation; perturbed cases; idealized cases)

Subjective forecast evaluations

Workshops: Feb 2007, Apr 2008, Aug 2009

Upcoming: Weather and Forecasting special
collection — papers in press
Papers on specific methods

Two overview papers

Planning for future variables and datasets
Model for a future verification test bed??

More information : www.rap.ucar.edu/projects/icp/index.html
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Role of IWGFVR in FDPs and RDPs
E.g. Shanghai MHEWS FDP

Increasing impacts of tutorials
Expanding ability to provide training and
tutorials
Additional efforts toward “best practices”
for research and operational verification?
Current situation

Tutorials very popular — only able to
accommodate < ¥z of applicants;
Only occur every 2 years

Requests for local/regional tutorials
Issue: Resources (time, funding)

Options: Traveling tutorials? Virtual
classroom?

Workshop planning

Goal: 51" International
Verification Methods
Workshop in 2011, with
possible venues:

Toulouse
Melbourne

Verification methodology
recommendation documents

Other topics, parameters ?
Hydrology

*k%k

Verification testbed(s)
Outgrowth of ICP

Additional datasets and types
of variables
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Subgroup established in October 2008
12 experts + ECMWEF staff (convener Pertti Nurmi)

From upper air verification >>> to surface weather verification
Emphasis on 24 hr precipitation amount  New headline score
New headline scores for probability forecasts

To consider: When was the latest, generally accepted verification measure
“invented” ? NOT a trivial task !!!

New headline measures
Verification procedures to aid forecasters’ decision making
Verification measures for high-impact weather events

Requirements for observational data

A A

Member State and Co-operating State requirements
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New “candidate measures

04%%+0 (Rodwell)
Semi-Linear Equitable Error in Probability Space

%/0 5

%/06 5 0%/0

(Stephenson et al.)

(Symmetric) Extreme Dependency Score(s)

pertti.nurmi@fmi.fi
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Finishing motto

There Is nothing as difficult as
forecasting the weather (correctly)...

... except (proper) forecast
verification !

- Allan Murphy, RIP



Thank You

Pertti Nurmi

Meteorological Research & Development
Finnish Meteorological Institute



