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Summary and purpose of document

It also contains procedures for verification recommended by the CBS ET on EPS.

____________________________________________________

Action proposed

Review as appropriate and note the ET on EPS recommended procedures for verification of short and medium range EPS products were largely endorsed by the ICT on DPFS with the exception that the format of reliability tables that is to be harmonised with reliability tables proposed by the CBS ET on development of verification system for long range forecasts.
References:  (A)
Final report of the CBS Expert Team on Ensemble Prediction Systems, Tokyo, October 2001.

(B)
Final report of the Expert Team on Development of SVS for LRF, Montreal 22-29 April 2002.

(C) 
Final report of the ICT on DPFS Moscow, 3-7 June 2002. 

Standardization of verification areas

The CBS-XII noted that the proposed verification areas for the tropics for long range forecasts are different from the current standard verification areas for short and medium range forecast.  It invited the ICT on DPFS to address these issues with a view to updating the current verification areas for the tropics.

Verification of Ensemble Prediction System products

The CBS ET on EPS has defined the list of EPS verification products to be exchanged monthly as given in the annex to this paragraph. As a simple extension of current NWP scores defined in the Manual on GDPS, it was proposed that standard verification measures of the EPS be exchanged monthly.  Of significance was that it was also agreed that area definitions for verifications against analysis should be the same as those used for current standard NWP scores. Both the ETs on infrastructure and for development of the verification of for long range forecasting has on use of the same areas for the tropics.

The ICT on DPFS endorsed the recommendations of the ET on EPS concerning verification procedures and exchange of results of EPS products as a simple extension of current NWP scores defined in the Manual on GDPS for short and medium range subject to harmonisation with reliability tables proposed by the CBS ET on development of verification system for long range forecasts.

ANNEX

EXCHANGE OF SCORES

Monthly exchanges:

ENSEMBLE MEAN

For verification of ensemble mean follow the specifications in the current Attachment II.7, Table F of the Manual on the GDPS for  (Variables, levels, areas and verifications) (see copy below):
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PROPOSED AMENDMENTS TO ATTACHMENT IL7, TABLE F OF THE MANUAL ON THE
GLOBAL DATA-PROCESSING SYSTEM (WMO-No. 485)

Factors and methods used in standardized verifieation of NWP products

1 Verification against analysis

Area  Northern hemisphere extratropics (90N - 20°N)
(all inclusive) mseror e =
Tropics (20°N - 20°) (all inclusive)
Southern hemisphere extratropics (20°S - 90°S)
all inclusive)

cortelation coefficient between
Grid  Verification analysis is the centre’s on a | observed and forecast anomalies
latitude-longitude grid 2.5° ¥ 2.5% origin (0", 0°)

XM 5 M o,

Variables Mean sea level pressure, geopotential helght, tem
perature, winds

Levels  Extratropics:  Mean sealevel, 500 hPa, 250 ha
Tropics: 850 hPa, 250 ha

Time  20h48h 72h, 96 h 120, 144 b, 168 h, 192,
216h, 2400

T ) )()_ M e,

£ # )2 e,

£ e,

Statisties Mean eror, oot mean square erro (rmse), anom. | ™ Yeetor wind ercor o,

aly corelation, S, skill score, root meansquare
vector wind ertor (amse,)

5 kil score for mean sea level pressure and geopotential

The following definitions should be used:
height only)

£, x )y cosg, 3 (e )cor
meaneror  a,, = A a7

LGy g,





[image: image2.png]where: % = the forecast value of the parameter in
question;
x, = the corresponding verifying value
(analysed):
n = the number of grid points in the verifica
tion area;
cos gy = cosinus of latitude of grid point £
x the climatological value of the parameter;
My, = the mean value over the verification area

of the forecast climate anomalics;

M, = the mean value over the verlfication area
of the analysed climate anomalics;

£ = the forecast wind vector;

f

the veriying (analysed) wind vector
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where the differentiation is approximated by ifferences
ona 2.5 25" atitude/longitude rid.

NOTES:

(1) Values for these statstics should be computed daily (0000
UIC and 1200 UTC separately) for each specified area
Monthly averages should then be computed from the daily
values of all farecasts verifying within the relevant month.
For those cenires not sunning forecasts from cither 0000 or
1200 UTC. tables may alternatively be provided for 0600
UTC and 1800 UTC and should be fabelled as such.

(2) The number of runs (daily statistis) forming the monthly
‘means should be exchanged in the monthly teport.

(8) Annual averages of daily verification are inlcuded in the
yearly Technical Progress Report on the Global Data-processing.
System. These statstis are for the 24, 72 and 120 b forecast
‘and include the tms vector wind error at 850 hPa (tropics
area only) and 250 hPa (al three areas) as well as the rms
error of geopotential heights at 500 hPa (northern and
southen hemispheres).

(&) To the extent possible, horizontal and vertical interpola
tions from model to verifying grids should not involve
‘multiple steps o explicit smoothing.

11~ Verification against observations

Network The seven networks used in verification against
radiosondes consist of radiosondes stations lying
within the following geographical arca:

North America 25NGON  SOW-LFW
Europe/North Africa~ 25°N-TON  10°W 28
Asia 25NGEN  60E-LFE
Australia/New Zealand — 10°S-55°S 90°E-180°F
Tropics 20°5-20N  all longitudes
Northern hemisphere  20°N-90°N il onglrudes
extratropics.

Southern hemisphere  20°5-90°S  all longitudes

extratropics.
Stations  The lst of radiosonde stations to be used in cach
network is updated annually by the lead centre for
radiosondes. The chosen stations must be avallable
10 all the centres and provide quality data on a reg
ular basis, Consultation with allcentres (usualy by
electronic mail)is desirable before establishing the

final s, This lis i publshed In the monihly
W Oprainal Netwslter, 3 approprie,

Variables Geopotential helgh, temperature, winds

Levels 850 hPa, 500 hPa, 230 b

Time  20h 48h 12h,9 b, 120 b, 144 b 168 b, 192
b 216h, 2100

Statisics Mean erfor, rootmeansquare enor (), tread
corltion. oot meansquare vector wind exor
(e

The following deinitions should be used:

1
meaneror My, = £x )

cortelation coefficient between
observed and forecast trends

Sy, <M, M

v)_lhr/ x M/ /n/; ')_‘(xv x MV vv}v
PR—— Y

where: % = the forecast value of the parameter in
question;
x = the corresponding verifying value

(observed):

X, %, = same as above, but for the nital time:

W the number of observations in the verf
cation ares;

Mpj, = the mean value over the verificaton rea
ofthe forecast trends;

M,,, = the mean value over the verificaton rea
of the observed trends;

B, the forecast wind vecto

F, - the verifying (observed) wind vector

NOTES,
(1) The observations used for verification should be screened
10 exclude those with large errors. In order to do this,
tecommended that centres exclude values rejected by their
objective analysis. Moreover, centres which apply a cortec.
tion to the observations teceived on the GTS to remove
biases (e radiation correction), should use the corrected

observations to compute statstics.

(2) Values for these statistics should be computed daily
(0000 UTC and 1200 UTC separately) for each specified
network. Monthly averages should then be compued from
the daily values of all forecasts verifying within the rele
vant month. For those centres not running forecasts from
either 0000 or 1200 UTC, tables may alternatively be pro.
vided for other base times and should be labelled as such,

(3) The number of uns (dally statstis) forming the monthly
‘means should be exchanged in the monthly report, as well
as the average number of observation points used in the
computations.





SPREAD

Ratio of standard deviation over RMS error of the Control averaged over the same regions and variables as used for the ensemble mean.

Probabilities

The following Table should be exchanged:


  Reliability table 
(N members ensemble)


O
NO

F=N, NF=0
HN
FN

F(N-1, NF(1
HN-1
FN-1

F(N-2, NF(2
HN-2
FN-2





F(1, NF(N-1
H1
F1

F(0, NF(N
H0
F0

List of parameters


PMSL ( 1, ( 2 standard deviation with respect to center’s own climatology


Z500 with thresholds as for PMSL.


850 hPa wind speed with thresholds 10, 15, 25 m/s. 

T850 anomalies with thresholds ( 4, ( 8 degrees with respect to a centre specified climatology.  Verified for areas defined for verification against Analysis.

Precipitation with thresholds 1, 5, 10, and 25 mm/24 hr every 24 hr verified over areas defined for deterministic forecast verification against observations (see current Attachment II.7, Table F of the Manual on the GDPS)

Observations for EPS verification should be based on the GCOS list of surface network (GSN).

Scores
Brier Skill Score (with respect to climatology) (see definition below*)
Relative Economic Value (C/L) diagrams
Reliability Diagrams with frequency distribution
Note:

Annual and seasonal averages of Brier Skill Score at 24, 72, 120, 168 and 240 h for Z500 and T850 should be included in the yearly Technical Progress Report on the Global Data Processing system. 

*The Brier score is most commonly used for assessing the accuracy of binary (two-category) probability forecasts.  The Brier score is defined as:
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where the observations Oij are binary (0 or 1) and N is the verification sample size.  The Brier score has a range from 0 to 1 and is negatively-oriented.  Lower scores represent higher accuracy. 

The Brier Skill Score is in the usual skill score format, and may be defined by:
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where the C refers to climatology and F refers to the forecast.
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