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PP&V system 
features

 Platforms:
 PC linux or ecgate
 Software: ksh, ECMWF metview, fortran, awk
 (If) Web: Apache, AniS, Image-Magick
 (If) BMA: R

 General framework
 Working embedded in hirlam framework, not yet 100% 

“integrated”
 Reference system available at INM and on ecgate (pp 

100%, verif 50%):
 Few ksh configuration files & working shell-scripts
 Few machine-dependent executables
 Big metview library

 Hirlam user:
 Settings on a single file $HL_EXP/scripts/Env_ppv file
 Local modifications on $HL_EXP/hppv
 Working directory hirlam style
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PP&V files

 postscript, jpeg, png, gifVisualization

 Ascii (grib, metview 
geopoints)

Verification

 Bufr, metview geopointsObservations

 GribAnalysis

 Grib, asimof-grib, asciiForecasts

FormatFiles



01/05/07 Hirlam/Aladin ASM Oslo, 23-26 Apr 2007 5

Why ECMWF 
metview?

 ECMWF metview >= 3.8
 Visual

 Easy & fast development
 Macro language

 Operations: slower? BUT good
 Modular, structured, flexible
 Semi-skimmed Object-oriented

 Encapsulation, polimorphism, inheritance
 Only private data members

 Data types
 Natural: dates, fieldsets, observations…
 Not optimal for arrays
 Very rich but not fast: definitions, lists



01/05/07 Hirlam/Aladin ASM Oslo, 23-26 Apr 2007 6

Metview PP&V 
library

 PP&V library of metview macros is mainly 
modular, structured, flexible, and part of it 
object-oriented

 Postprocessing, visualization and 
verification methods are flexible and try to 
be as much general as possible, so they can 
be easily modified to perform similar tasks 
with different sets of parameters, times, 
levels, etc.

 Current developments
 Deterministic PP (graphical products)
 Ensemble PP (PDF building & products) & 

Verification
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Env_ppv file sample
#!/bin/ksh
# Envppv_PpEnsDiss
#

function PpEns
{
set a xv
HPPVSET_ACTIVE=1
HPPVSET_ACTIONS="gi"
HPPVSET_GENERALlabel=PpEns
HPPVSET_GENERALtitle="Probabilistic postprocessing"
HPPVSET_GENERALlanguage=english
HPPVSET_GENERALkind=ensemble
HPPVSET_GRIBwmo_table2_version=1
HPPVSET_MODELSexperiments=`EnsembleExperimentsNamesHirlam 20`
HPPVSET_MODELSensembles=STP
HPPVSET_GRIDnlat=181
HPPVSET_GRIDlat0=30
HPPVSET_GRIDlat1=75
HPPVSET_GRIDnlon=281
HPPVSET_GRIDlon0=35
HPPVSET_GRIDlon1=35
HPPVSET_TIMESrundates=20070313
HPPVSET_TIMESruntimes=00
HPPVSET_TIMESfclengths=00/TO/48/BY/6
HPPVSET_TIMESfclength_inc=3
HPPVSET_TIMESacc_period=6

HPPVSET_AVERAGESactive=0
HPPVSET_AVERAGESdateini=
HPPVSET_AVERAGESdateend=
HPPVSET_AVERAGESresolution=
HPPVSET_OUTPUTdevice=File
HPPVSET_OUTPUTname_pattern="exp_set_map_prod_rundate_runtime_fclength"
HPPVSET_OUTPUTname_pattern_fs="#_#"
HPPVSET_OUTPUTformat=
HPPVSET_OUTPUTpixels=
HPPVSET_OUTPUTsize=
HPPVSET_STAMPSactive=0
HPPVSET_STAMPSjoin=
HPPVSET_STAMPSgroup_size=
HPPVSET_STAMPSdisplay_pattern=
HPPVSET_MAPSsize=
HPPVSET_MAPSnames=MAPecgate
HPPVSET_MAPSviews=
HPPVSET_VARS=
HPPVSET_PRODUCTS="\

Z500T500 \
Pmsl \
V300S300 \
V10mS10m \
T2m \
Rasc \
SNasc \

"

# $HL_EXP/$yyyy/$mm/$dd/$hour/mbrNNN/fcyyyymmdd_HH+TTTve
HPPVSET_DATAFROMhost=ectmp:/mdz/hirlam
HPPVSET_DATAFROMcommand="ecp o"
HPPVSET_DATAFROMdir=
HPPVSET_DATAFROMpattern_tar=
HPPVSET_DATAFROMpattern=/\$ensemble/\$yyyy/\$mm/\$dd/\$runtime/\$experiment/fc\${

yyyy}\${mm}\${dd}_\${runtime}"+"\${fclength}ve
HPPVSET_ENSEMBLEactive=1
HPPVSET_DATA_STOREactive=
HPPVSET_DATA_STOREfilters=
HPPVSET_VERIF_STOREactive=
HPPVSET_VERIF_STOREkind=
HPPVSET_VERIF_STORErefs=
HPPVSET_VERIF_GRAPHSactive=
HPPVSET_VERIF_GRAPHSkind=
HPPVSET_VERIF_GRAPHSrefs=
HPPVSET_PDF_STOREactive=
HPPVSET_OBS2GEOactive=
HPPVSET_GRIB2GEOactive=
HPPVSET_ADMINverbose=
}

function PpEnsGetdata
{ set a xv
PpEns
HPPVSET_ACTIONS="gi"
HPPVSET_ENSEMBLEactive=0
}

function PpEnsWeb
{ set a xv
PpEns
HPPVSET_ACTIONS="m"
HPPVSET_PRODUCTS="\

SpreadEmeanZ500:off:on:nil \
SpreadEmeanPmsl:off:on:nil \
ProbS10m:off:on:nil:10,9999,off;20,9999,on \

"
HPPVSET_ENSEMBLEactive=1
}

export HPPV_SETS_VALID="\
PpEnsGetdata \
PpEnsDiss \
PpEnsWeb \
"
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Pre-PP

Get data 
(ksh)

Horint 
(INTP)

Pre-PP

Homogenous 
forecasts

 Grib style
 Same resolutions
 Same area

Hppv directories

Non-homogenous 
forecasts of 
ensemble members

 Different formats 
(asimof, grib styles)

 Slightly different 
resolutions

 Different areas

Hirlam current style 
or old style

Aladin

OutputInput
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Visualization methods

Metview

 Det PP: 
 Maps

 Ens PP: 
 Build PDF
 Maps

Visualization 
methods

Maps images 
(jpeg, ps, 
png, gif)

 Forecasts of 
each 
member 
(grib)

 [Ascii file 
with: BMA 
features of 
each 
ensemble 
member]

OutputInput
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Vis: Deterministic

Combining all members
Made up with thumbnails 

in the web server or 
with metview

Postage 
stamps 
charts

 Z500,T500
 MslP,24hAccPrec
 300hPa wind
 2mT
 10m wind

Typical meteorological 
maps for each 
member

Deterministic 
maps

Currently 
scheduled at 
INM

(EXTENSIBLE to ANY)

Notes
Visualizatio

n 
methods

Deterministic PP
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Vis: Deterministic
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Vis: Ensemble

 Not developedPlumes, Spaghetti

•2mT trend
•6hAccPrec
•10m wind 
speed

Under developmentEPSgrams curves

 
Very slow, not 
operational

EPSgrams box-plot

•Z500
•T500
•MslP

As usual
Spread with 
Ensemble Mean

Combining different 
probability maps

Postage stamps 
charts

•2mT trend
•10m wind 
speed
•6hAccPrec
•6hAccSnow

As usualProbability maps

Currently INM
(EXT. to ANY)

Notes
Visualization 
methods

Probabilistic



01/05/07 Hirlam/Aladin ASM Oslo, 23-26 Apr 2007 13

Vis: Ensemble
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Verification methods

Ascii verif files
Verif graphs

Grib & 
geopoints verif 
files (spatial 
structure)
Verif maps

Metview

Observation files 
(metview 
geopoints)

Daily ascii verif 
files

Daily grib & 
geopoints verif 
files

Forecast files (grib)

Analysis files (grib)

Observation files
SYNOP, TEMP (bufr)
Rain gauge 
networks (ascii, 
miscelaneous)

Output
Verification 

methods
Input
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Verification scores

 10m wind 
speed 
(10,15,20m/s)

 6,24hAccPrec 
(1,5,10,20 mm)

Base Rate, H, F, etc
ROC, ROCArea
Reliability, 

sharpness
RV

Joint Distribution 
(Contingency 
Tables)

 BSS and its 
decomposition

BS and its 
decompositio
n

Probabilistic 
Performance 
Measures 
related with 
fixed thresholds

Rank list
Percentage outliers

Rank list

Stddev, SpreadVariance, IQRProbabilistic Scores

 Z500
 T500
 MslP
 10m wind 

speed
 6hAccPrec
 24hAccPrec

 RMSEBias
MSE
MAE
Max, Min, 

Average, 
Median

Deterministic 
Scores

 each member 
 ensemble mean
 control member 

(not yet)

Currently 
scheduled at 
INM (EXT. to 
ANY)

Derived scoresBasic ScoresContext
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Verification graphs

-RV curves

-Sharpness histograms

-Reliability diagrams

-ROCA with fc length

-ROC curves

Probabilistic 
performance 
measures

10m wind speed 
(10,15,20 m/s)
24hAccPrec 
(1,5,10,20 mm)

-BSS with fc length
Probabilistic 
skill scores

Under developmentPercentage outliers time series

-
Spread-skill 
(spread vs ens mean RMSE)

-
Rank histograms, PIT 
histograms

Probabilistic

Under developmentBias&RMSE time series Z500
T500
MslP

Control forecast not 
yet included

Bias&RMSE with fc length of all 
members and ensemble meanDeterministic

Currently 
scheduled at 
INM 
(EXTENSIBLE to 
ANY)

NotesVisualization methodsVerification
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Verification graphs
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Web Monitoring in real 
time 

 Intranet web server
 Deterministic outputs

 Postage stamps charts
 Maps for each member

 Ensemble probabilistic outputs
 Postage stamps charts (Time [X Thresholds])
 Probability maps: 6h accumulated 

precipitation, 10m wind speed, 24h 2m 
temperature trend

 Ensemble mean & Spread maps
 EPSgrams (not fully-operational)

 Verification
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Development in 
GLAMEPS

 2006 Jun, Norkopping: 1st ww
 1st trial outside INM
 Succesful manually on INMSREPS and Aladin 

EPS
 Improvements needed on interface
 Proposed installation on ecgate

 2007 Mar, Reading: 2nd ww
 Improve installation on ecgate
 (Half-)completed tests on Hirlam EPS:

 Pp ~ 100%
 Verif ~ 50%

 Near fully available for Hirlam EPS
 Work needed for Aladin EPS
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First trial on ecgate

 Raw ens emsemble (EPS) & 
Stochatic Physics (STP)

 Domain 71
 21 members
 Pp Succesful
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Benchmarks

 Always relative
 Not yet fully tested outside INM. The 

first tests on ecgate show good 
results, still not dropped on to a 
table, but soon.

 At INM it takes: PP ~ 1.5 hour/day, V 
~ 1.5 hour/day
 Several 20/40 member ensembles
 380x164 grid points
 3.5GHz 2GB linux machine
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Under development

to be doneForkable from mSMS
Embeddable within HARMONIE?

First trialThe improved user interface installed on 
ecgate is expected to satisfy 
hirlam/aladin users, in the sense to be 
friendly enough and hirlam/aladin-
frameworking

under 
development

Poor documentation, half in Spanish, half 
in English. The “inner” documentation 
is actually better

to be doneNo control member considered in graphs
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Thank you

Hirlam csantos@inm.es
Aladin hagel.e@met.hu

mailto:csantos@inm.es
mailto:hagel.e@met.hu
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Grib Data Archive

 Directory structure and file names
 Following Hirlam if possible
 ~/EXP/yyyymmdd_HH/fcNNve.grb (obsolete soon)
 To be improved: self-defined names, etc

 Format
 Grib, hirlam style

 Fields
 Z500, T500, T850
 Pmsl
 (U,V) 300, 500, 700, 850
 AccP, 2mT, 10mU, 10mV

 Storage
 7 days all fields
 Forever a subset

 Inventary
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Grib Data ArchiveParámetros seleccionados en Postproceso

 Isobáricos (p=200,300,500,700,850,1000):
 Z       ( 6,100, p)     
 T       (11,100, p)
 u       (33,100, p)
 v       (34,100, p)
 RH      (52,100, p)

 Superficie:
 T       (11,105, 2)
 u       (33,105,10)
 v       (34,105,10)
 PcpSt   (62,105, 0)
 PcpCo   (63,105, 0)
 NieCo   (78,105, 0)
 NieSt   (79,105, 0)

 (para hacerlo más confuso, en la tabla la lluvia va en 
orden St y Co, la nieve al revés)

 Nivel del mar:
 P       ( 1,103, 0)
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Grib Data Archive
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Verification Archive

 Directory structure and file names
 ~/Det/EXP/yyyy/mm/yyyymmdd_HH
 ~/Ens/ENSEMBLE/yyyy/mm/yyyymmdd_HH

 Format
 ascii
 Space-delimited
 With header

 Fields
 Fecha, pasada, alcance, validez..
 s_param, acum, threshold_down, threshold_up..
 Ensemble, exp..
 Score, value, check, realizations

 Storage
 $TEMP daily, $SAN daily

 Inventario
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Det. Ver. Archive
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Det Ver ascii file
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Prob. Ver. Archive

 $TEMP
 daily

 $SAN
 daily
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Prob Ver ascii file
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Cron
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Configuration
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Scheduler
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Super sets
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bin
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Web generation 
offline
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Log system

 Directory structure and file names
 ~/task/subtask.log
 ~/task/subtask.ayer
 ~/task/subtask.old
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Log system
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Log system
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Web Monitoring in real 
time 

 Intranet web server
 Deterministic outputs

 Postage stamps charts
 Maps for each member

 Ensemble probabilistic outputs
 Postage stamps charts (Time [X Thresholds])
 Probability maps: 6h accumulated 

precipitation, 10m wind speed, 24h 2m 
temperature trend

 Ensemble mean & Spread maps
 EPSgrams (not fully-operational)

 Verification
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Monitoring in real 
time
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Monit1: home
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Deterministic outputs
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Vis: AniS web 
animations

 AniS
 Loops web manager
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Vis: postage stamps 
charts

 ImageMagik
 General graph tool

 Thumbnails
 convert –scale 20%X20%
 For web postige charts
 Old loops
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Web to improve

 Complete redesign
 CGIs / php
 Frames, tabs, combos
 English / Spanish
 Possibility of user-defined output & 

output combinations in pannels
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History on GLAMEPS

 Post processing and verification:

 Presentations about the existing post 
processing and verification packages at HMS 
and INM

 INM package seemed to be more complex + it 
is used on a daily basis ⇒ the PP&V package 
to be used in GLAMEPS could be based on this

 During the working week INM PP&V package 
was tested and further developed
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Testing the PP&V 
package

 Does the INM PP&V package work 
with ALADIN files?

 Before testing, the following steps 
had to be made:
 Convert ALADIN FA files to standard 

(WMO) GRIB format (using PROGRID)
 Convert standard GRIB to HIRLAM GRIB 

(using Metview)
 Download ECMWF operational analysis 

(interpolated to the ALADIN domain and 
resolution) for verification (using MARS)

 Running the PP&V package itself:
 Worked well without any special 

problem
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Main lacks PP&V 
package

 Not really tested outside INM
 No control member considered -> 

to be done
 Difficult to benchmark

 At INM, with our ensembles: PP ~ 1.5 
hour/day, V ~ 1.5 hour/day

 With a 20 members EPS it’s ok, BUT 
with 200?, with 30 EPSs?

 No possible box-plot EPSgrams -> 
xmgrace

 Forkable from mSMS?
 Poor documentation

 Almost only “inner”
 Half english, half spanish

 etc
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Developing the PP&V 
package 

 The experience showed that the 
present user interface is not friendly 
enough (AT ALL) ⇒ work started to 
build a friendlier/friendly one 

 First version in Metview macro 
language, but it could be written in 
unix-shell, in order to fit the HIRLAM 
configuration-by-script style better

 Installation of the INM PP&V package 
at ECMWF (on ecgate) started, but 
couldn’t be completed
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Since the 1st working 
week…

 The package has improved under 
different INM requirements and tests

 Currently on the way to build a 
friendly interface, to the expense of 
some flexibility and capability
 Migration of scheduling (not exactly 

configuration) files from Metview macro 
language, to unix-shell, in order to fit 
the HIRLAM configuration-by-script style 
better, step by step succesful

 Installation of the INM PP&V package 
at ECMWF (on ecgate) stalled, 
waiting for ECMWF systems 
migration
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Pre-PP at INM
 24 h alive script

 Watching model ending
 Launches det PP for each model

 Get data
 Get old VE*.tar file
 Untar it
 Put the fc’s in their locations

 Interpolation to a common area
 ~ North Atlantic + North Africa + 

Europe
 Grid 380x184, 0.25º
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Parameters at INM
Parameters selected for postprocessing
 Isobaric (p=200,300,500,700,850,1000):

 Z       ( 6,100, p)     
 T       (11,100, p)
 u       (33,100, p)
 v       (34,100, p)
 RH      (52,100, p)

 Surface:
 T       (11,105, 2)
 u       (33,105,10)
 v       (34,105,10)
 StAccPcp   (62,105, 0)
 CoAccPcp   (63,105, 0)
 CoAccSnow   (78,105, 0)
 StAccSnow   (79,105, 0)

 (to make it more confusing, pcp is St- Co, snow the 
opposite)

 Mean sea level:
 P       ( 1,103, 0)
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Post-processing
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Post-processing
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Post-processing
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Vis Det: INM

200,12 UTCRuns

Fc lengths

Maps

Parameter 
combinations

Models

metview

2Synoptic, Spain

25x6x2x2x13 = 
7800

TOTAL

13HH+00..HH+72

6Z500/T500, Pmsl/24hAccP, 
300Wind, T2m, 10mWind, 
24hAccP

2520 Mummub + 4 Muph + 1 
ONR
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Probabilistic PP

 Cron launches probabilistic PP
 Fixed hours
 Script launches prob PP batching R & metview

 PP
 BMA calibration
 PDF
 Probabilistic outputs
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BMA calibration

 BMA
 Bias correction for each model
 Ensemble Calibration -> weights

 R package
 OOP
 Slower but good



01/05/07 Hirlam/Aladin ASM Oslo, 23-26 Apr 2007 61

Building PDF

 Build ensemble data
 Fc data retrieval
 Weights retrieval

 metview
 Indexing ensemble via definitions & lists
 Powerful handling fieldsets

 Store ensemble data
 PEPS grib style
 Not yet
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Probabilistic outputs: 
Probability maps

3Mummub
Muph
Lagged ONR

Ensembles

200,12 UTCRun times

Fc lenghts

Maps

Meteorological 
thresholds

Parameter 
combinations

2Synoptic, Spain

8
3
4

[-12,-6]..[0,2]..[6,12]
10,15,20
1,5,10,20

3x3x15x2x2x13 = 7020TOTAL

13HH+00..H+72

324h Trend T2m
10mWind
24hAccP
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Probabilistic outputs: 
Spread & EMean Maps

200,12 UTCRun times

3Mummub
Muph
Lagged ONR

Ensembles

Fc lenghts

Maps

Parameter 
combinations

2Synoptic, Spain

3x2x2x2x13 = 312TOTAL

13HH+00..H+72

2Z500
MslP
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Monit8: EPSgrams

 EPSgrams
 Not fully operational
 Curves instead of box-plot?
 Predefined + online petitions
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EPSgrams

 EPSgrams
 Problema: cada boxplot son 4 gráficas
 Cada meteograma de un parámetro está 

compuesto por 4x11+CurvaEMean = 44gráficas
 Metview tarda ~ minutos para un meteograma, el 

cuádruple para un EPSgrama
 -> difícil de implantar en operación

 Alternativa: 
 5 gráficas de evolución (~plumes) para P100, P75, 

P50, P25, P0
 Aún sin probar

 Futuro:
 EPSgrams predefinidos
 + a petición
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Verification 
references

WWRP/WGNE Joint Working Group on Verification
Forecast Verification - Issues, Methods and FAQ
 http://www.bom.gov.au/bmrc/wefor/staff/eee/verif/verif_web_page.html

International Verification Methods Workshop 
Organized by the WGNE/WWRP Joint Working Group on Verification, and sponsored by the World Meteorological 

Organization/World Climate Research Programme (WMO WCRP) and the Meteorological Service of Canada (MSC).
Dates: Wednesday 15 September to Friday 17 September, 2004 
Location: The McGill Faculty Club, 3450 MacTavish St, Montreal, Quebec, Canada 
Topics: All aspects of forecast and NWP model verification, and forecast value and impact. Of particular interest: 
- Spatial and object oriented verification 
- Scale separation in verification measures 
- Verification of probability distributions 
- Assessment of forecast value 
- Estimation of uncertainty in verification measures 
- Verification of extreme events 
 http://www.bom.gov.au/bmrc/wefor/staff/eee/verif/Workshop2004/home.html

VERIFICATION SYSTEMS FOR LONG-RANGE FORECASTS NEW
Standard Verification System (SVS) for Long-range Forecasts (LRF)  NEW
 http://www.wmo.ch/web/www/DPS/verification_systems.html

ECMWF EPS Verification
 http://www.ecmwf.int/products/forecasts/d/charts/medium/verification/


