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AMASC group - Main activities

STATISTICAL POST_PROCESSING - cooperation with Météo France
e MOS_ECMWEF - 00 and 12 UTC
o MOS_ARPEGE - 00,06,12,18 UTC
o MOS_ALADIN - 00 and 12 UTC
o MOS_EPS
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AMASC group - Main activities

STATISTICAL POST_PROCESSING - cooperation with Météo France
e MOS_ECMWEF - 00 and 12 UTC
o MOS_ARPEGE - 00,06,12,18 UTC
o MOS_ALADIN - 00 and 12 UTC
o MOS_EPS

FORECAST VERIFICATION - short and medium range
o final forecasts
@ user delivered forecasts
@ MOS forecasts
o NWP forecasts

Other duties: comparative display of the direct model output: ECMWEF,
ARPEGE, ALADIN, ALARO, COSMO
RESULTS - dedicated web site http://neptun.meteoromania.ro
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MOS systems

The main features
@ mathematically simple, yet powerful
@ need historical record of observations at forecast points (Hopefully a
long, stable one!)
@ equations are applied to future run of similar forecast model
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MOS systems

The main features
@ mathematically simple, yet powerful
@ need historical record of observations at forecast points (Hopefully a
long, stable one!)
@ equations are applied to future run of similar forecast model

Predictands

@ temperatures: spot temperatures(every 6h),extreme temperatures

@ wind: direction and speed. MOS equation are developped for U and V
components and speed.

o total cloudiness: 3 classes(clear sky, variable sky(scattered) and
cloudy sky)

@ total precipitation in 6h: 3 classes(No pp, small amounts,
moderate/intense amounts)

v 5
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MOS systems

Predictors
@ A long list..., derived from NWP Forecasts: MSLP,Geopotential,
Temperatures...
@ there are a total of 54 primary potential predictors and 15 derived
predictors.
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MOS systems

Predictors
@ A long list..., derived from NWP Forecasts: MSLP,Geopotential,
Temperatures...
@ there are a total of 54 primary potential predictors and 15 derived
predictors.

Statistical Methods used
@ Multiple Linear Regression - (Forward Selection) for temperatures and
wind
@ Discriminant Analysis (Forward Selection) for total cloudiness and
total precipitation
@ Canonical Analysis to summarize spatial information of 16 grid points
around the station

@ the equations - are developped for each
RUN/parameters/stations/forecast time
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MOS systems

MOS - update and dissemination

@ all MOS systems are updated every two years - cooperation programme
with Météo France

@ MOS results are disseminated on the web-site : maps formats and
text in various agregation formats
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MOS systems - results - maps examples

REALEATA W 18/11/12 0726

o
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MOS systems - results - text examples - by region

Prognoze MOS pe statii grupate pe regiuni

Model MOS: |[ECMWF ¢ |REGIUNEA: [BANAT 2|RUN: [00UTC 2|Avans regiune:

BANAT

DATA DE VALIDITA 20121115 | 20121116 | 20121117 | 20121118 | 20121119 |

SINICOLAU_MARE

Tmin/ Tmax 3.9 115 0.7 1.2 2.4 123 2.7 1.3 4.5 13.4
Nebulozitate Nononos N5 5 5 S 5 5 5§ 5 5 5 § s s 5 N
Precipitatii F F F F m F F F F F F F E F E F F F F F
Prob.Precip (%) 79 56 80 78 70 93 88 68 80 90 80 75 90 73 68 69 74 73 67 66
Viteza vant (m/s) e B i A i g 2 23 4 a 2 2 1
Directie want (deg) 70 129 90 80 | 39 49 80 110 | 120 110 130 130 | 130 130 150 140 | 130 119 140 39
JIMBOLIA
Tmin/ Tmax 50 114 1.3 1.7 2.8 129 29 1.5 45 13.8
Nebulozitate NoWoNS N s 5 s 5 5 5 § 5 5 5 5§ s 5 5 N
Precipitatii 2 2 F F ? 7 F F & ¥ F F 7?7 1 F F 77 F
Prob.Precip (%) -99 -99 80 60 | -99 -99 99 71| -00 -99 B4 Bl | -99 -99 €6 71 | -99 -09 60 50
Viteza vant (m/s) 1 8 1 8 2 LT 4 1 2 2 3 2 4 2 2 2 3 1
Directie vant (deg) 90 119 129 79 | 49 8O0 110 120 | 59 129 140 140 | 89 130 159 160 | 130 130 160 80
TIMISOARA
Tnin/Tmax 5.2 117 i g 1.9 131 25  14.0 3.1 1.3
Nebulozitate NoNoNV £ & 5 & § 5§ § § 8 £ & 5 5§ § 5§ N
Precipitatii F FE & F F F F F FE T B F F FFF F F P P
Prob.Precip (%) 78 71 86 74 | 79 82 89 78| 90 82 85 B84 | 91 89 T2 71| 75 76 I 57
viteza vant (m/s) 1 1 1 1 SRR T A 11 1 1 T A 11 2 1
Directie vant (deg) 59 90 49 49 59 80 29 49 70 80 100 90 80 20 140 120 70 80 99 19
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MOS systems - results - text examples - by station

Prognoze MOS pe statii

STATIA: |Buc_Baneasa ¢ |Avans statie: E! | = | CLICK-AFISAf

ECMWF * MODEL STATISTIC MOS ** Ver. 2009 - RUN 12 BAZA: 20121114

DATA DE VALIDITATE: 20121116 | 20121117 | 20121118 | 20121119 | 20121120 |
0RA 00 05 12 18| ©9 06 12 18| B0 B 12 18 | 0O ©6 12 18 | 00 06 12 18 |

BUC_BANEASA
Tain/Tnax -9 11.8| -1.6 112]| -0.6 10.4 | 42 10.2 | 4.0 9.3 |
Nebulozitate s N s S| s 5 s S[ N N N N| N W N N[ N N N 5]
Precipitatii F F F F| F F F F| F F F F| M M W F| F S5 5 F|
Prob.Precip (%) 98 98 96 91| 92 93 93 B9 | 72 T4 68 67 | 65 59 66 66 | 61 57 57 79 |
Viteza vant (n/s) T 9 91 @ ¥ Aoz oaf T2 @ o1l A 1ol rp 2o o2
Directie vant (deg) 269 289 149 39 | 39 30 79 49 | 39 20 59 49 | 39 49 59 39 | 39 39 69 49 |

ARPEGE * MODEL STATISTIC MOS *# Ver, 2000 - RUN 08 BAZA: 20121115

DATA DE VALIDITATE 20121116 | 20121117 | 20121118 |

BUC_BANEASA
Tmin/ Tmax -0.1 6.2 | -2.2 3.1 -0.9 5.9 |
Nebulozitate S N N S| S N W S| N N N N|
Precipitatii EIE _F IE F Fl F F
Prob.Precip (%) 93 92 95 91| 93 95 95 94 | 72 67 B4 59 |
Viteza vant (n/s) 9 % 4 9 1 o4 7 oAaq @ a4 @ oA
Directie vant (deg) 230 250 240 59 | 39 29 79 49| 29 19 79 49 |
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Why verify ? - Main purposes

@ Administrative purposes
@ Scientific purpose

@ Economic purposes

"Producing forecasts without verifying them systematically
2s an implicit admission that the quality of the forecasts
©s a low priority" - Harold E. Brooks,NOAA/National Severe
Storms Laboratory

..reasons to verify meteorological forecasts
@ help operational forecasters understand model biases and select
models for use in different conditions

@ help “users” interpret forecasts

o identify forecasts weaknesses, strengths differences
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Verification in NMA
e sTaTism | wos rean | wos stani | woex remuc | en § evs § wos.ees.ts J wos.ees.o | coswo.iees | swow | wave | erecier

M
VERIFICARE %7
"It is easy to lie with statistics. It is hard to tell the outh-withont statistics.™

[~ Andrejs Dunkels --]

MODELE NUMERICE
PROGNOZE METEOROLOGICE MODELE STATISTICE

. ZILNICE s  VERIFICARE ZILNICA

i LUNARE + DIAGRAME DESCRIPTIVE + DIAGRAME DESCRIPTIVE.
. TRIMESTRIALE . SCORURI

. ANUALE . SCORURI + COMPARATIVA MODELE
. MULTIANUALE » COMPARATIVA ANUALA

@ Forecaster products - Final forecast
@ MOS verification

@ Numerical models verification

ROMANIA
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Verification in NMA

o Final forecast - forecaster product

@ Method: adaptation of the method described in: K.Colls and
all, 1981: A Forecast verification procedure for public weather
forecasts, Australian, Met.Mag, Vol 29,No.1, 9-25

Daily verification

W

Scorul mediu de realizare a prognozelor pentru tara. Luna: August, Anul: 2013
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Verification in NMA

Monthly scores

Scorul mediu de realizare a prognozelor pentru tara.(VERA) Anul: 2013

| 1 1] v v \ Vil Vil IX X Xl Xl
Luna
y
meTES
S8
ROMANIA
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Scorul mediu de realizare a prognozelor pentru tara. 5 parametri.

NMA

ion in

Verificat
Seasonal-multi-annual scores
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Verification in NMA

MOS against forecaster - standard scores

BIAS - Temperatura minima
T

Scoruri medii lunare. Anul: 2011, RUN

I
v
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MOS verification - VERMOD-standard scores

Verificarea prog i p ilor i -TS-sia p ilor -TE-
MOS - ECMWF, RUN 12- AUGUST - 2012
Eroarea medie (EM) si patratica(RMSE)- TS. skill score(ss) si (R) - Ts.
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Comparative DMO display - a few parameters

PROGNOZE MODELE NUMERICE
Se actualizeaza zilnic in functie de ora de disponibilitate a fiecarui model
CLICK-AFISARE | ZIUA: (05 ¢]Avans data: [[# [=| PARAMETRUL: [PRESUNE/TEMPERATURAIGEOPOTENTIAL <] Avans parametru: [ [ <

VALID | ECMWEF RUN 12 [ ECMWF RUN 00 [ ARPEGE RUN 00 [ALADIN RUN 00 [ ALARO RUN 00 [COSMO_7 RUN 00

+12h

PROGNOZE MODELE NUMERICE
Se actualizeaza zilnic in functie e ora de disponibilitate a fiecarui model

CLICK-AFISARE | ZIUA: Avans data: [l [<| PARAMETRUL: [UMEZEALA S| VANT la 700 hPa <) Avans parametru: |5l ['<
VALID [ ECMWF RUN 12 ECMWF RUN 00 ARPEGE RUN 00 ALADIN RUN 00 ALARO RUN 00 COSMO_7 RUN 00

+12h
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DMO - verification - daily - visual

8] Aomvimare § ook nuerice | MooeL sTasmce ] wos Reaiunt | wos stami | woexTerwic | er1 | eps | wos.E@s.15 | wos_eps_30 | coswo.Leps J snow | wave | precera | veriFicaRe | bocumenTanE
ZIUA: (15 v| PARAMETRUL: |PRECIPITATI CUMULATE - 24n v Avans data: Bl 18] _CLICK-AFISARE | [ Fisier

it
S8

OBS_SYNOP OBS_SYNOP SYNOP+PLUVIO+HYDRO SYNOP+PLUVIO+HYDRO
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ECH

DMO - daily errors against observations
ECMWF RUN 12

ZIUA: [013|PARAMETRUL: [TEMPERATURAla2m
24 h

ECMWF RUN 00

TS e

ARPEGE RUN 00

ERORILE PROGNOZELOR MODELELOR NUMERICE
ERORI = PROGNOZE - OBSERVATII

Se actualizeaza zilnic pentru ziua precedenta

FOOTS P oo

ALADIN RUN 00

2| Avans data: [l [ =|  CLICK-AFISARE |[ Fisier |
ALARO RUN 00
48 h|

'COSMO_7 RUN 00
T TS e
e e
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DMO - daily errors against analysis

ERORILE PROGNOZELOR MODELELOR NUMERICE
Se actualizeaza zilnic pentru ziua precedenta
ZIUA: (01 2| PARAMETRUL: [PRESIUNETEMPERATURAIGEOPOTENTIAL % |Avans data: [#1] | = | CLICK-AFISARE

PROGNOZE MODELE NUMERICE versus ANALIZE

Presiunea redusa la nivelul marii | Temperatura la nivelul de 850 hPa [Geopotentialul la nivelul de 500 hPa

ECMWF MSLP : PROGNOZA - ANALIZA MODELULUI ECMWF T0850: PROGNOZA - ANALIZA MODELULUI 'ECMWF Z0500: PROGNOZA - ANALIZA MODELULUI
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Purpose of showing comparative maps

@ help forecaster making decission

@ use of the same plotting area for all models forecasts and observations
@ use the same threshold and the same color palette
°

make faster and easier comparison between models forecasts and/or
observations

@ all small maps can be zoomed

Parameters:
@ 24,126 and 3 h total amounts of precipitation
@ mslp, geopotential and temperature - 850 hPa and 500 hPa
@ relative humidity and wind(speed and direction) at 10m, 700 hPa
e CAPE and MU

AAAAAAA
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COSMO-LEPS -meteograms - a few graphical products

METEOGRAME - Model COSMO-LEPS

Selectia parametrilor

Bucuresti-Baneasa-Ansamblul de prognoze COSMO-LEPS. Baza:29-08-2013, 00

Tomperatur minime

Intervalul:

i

Prognoze pe 24 ore ¥ 18

Statia:
RUN:

TMING)

Intervalul

= | [ Atemanta 1

Statia

Bl ] [ s

Il-l 12

10
20-Alg  30Aug  31-Aug  01Sep  02-Sep
Numele fisieruiui

59959 ==

Ziua de valditate
259759 mm=—
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10
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Media
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2 |- 3 2
G 24 24
3
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- 22
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L
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16
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2
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0
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5%-95% 1
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COSMO-LEPS -meteograms - a few graphical products

METEOGRAME - Model COSMO-LEPS

Selectia parametrilor

Intervalul: 7

Prognoze pe 3-6 ore ¥ 6

Statia:

Buc_Baneasa v

Nel

RUN:

Intervalul

B ] s

Statia

1 (Rt

NT(optimi)
S

0l

ml
!
|

Bucuresti-Baneasa-Ansamblul de prognoze COSMO-LEPS. Baza:29-08-2013, 00

bulozitalea fotala
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VERMOD 1.0 - Direct Model Verification system

A. Colectarea datelor B. Analiza C. Comunicarea

The system uses:

o daily files, monthly archives
@ shell scripts, programms and routines in Fortran (developed in

AMASC group)
@ R scripts and Gnuplot for graphics

Mihaela NEACSU & Otilia DIACONU (ANN MOS & VERIF COSMO-September 2013



A. Data

Observations
@ the system accepts observations from whatever source provided that
they are compatible with forecasts
@ in the current version - SYNOP observations for parameters:
temperature, wind (direction, speed, components), cloudiness,
precipitation - amounts in different intervals: 6, 12, 24 hours

@ date are subject to control procedures: climatological limits, minimum
and maximum limits of the parameter
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A. Data

Observations
the system accepts observations from whatever source provided that
they are compatible with forecasts
in the current version - SYNOP observations for parameters:
temperature, wind (direction, speed, components), cloudiness,
precipitation - amounts in different intervals: 6, 12, 24 hours

date are subject to control procedures: climatological limits, minimum
and maximum limits of the parameter

degrees Celsius, rainfall in |/sqm)
Mihaela NEACSU & Otilia DIACONU (AN COSMO-September 2013 28 / 48

Forecasts

GRIB format - cut out Romania domain for ECMWF and ARPEGE
models (the same domain is used forthe other models)

is made interpolation in station with nearest grid point method: same
procedure for all models

forecasts turns in the same units as the observations (temperature in




A. Data

Data format- Observations

TS SYNOO 4 163 38
F6.2 (I56.5, 4(1X, F6.2))
-99.90
08 09 01 00 00 08 09 01 00
08 09 01 06 00 08 09 01 06
08 09 01 12 00 08 09 01 12
08 09 01 18 00 08 09 01 18
15000 12.00 12.60 21.00
15004 8.80 10.20 23.20
15007 12.00 12.50 20.90
15010 8.30 11.40 24.00
15014 10.10 11.90 23.10
15015 8.30 12.50 21.80

00
00
00
00

18.
16.
14.
18.
16.
15.

10
60
90
70
90
10
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A. Data format

TS
F8.2

-99.

08 09
08 09
08 09

90
01
01
01

00
00
00

DMCEP 29
(I5.5,

163 30

08
08
08

09
09
09

01
01
02

8(1X, F8.2),

12
18
00

15000

15004

Mihaela NEACSU & Otilia DIACONU (ANN MOS & VERIF

Forecasts

2(/,5%,

00

00

00

00

00

00

12.06 14.
15.25 17.
17.35 19.
19.55 21.
12.00 17.
15.08 19.
17.85 21.
20.47 24,

8(1X, F8.2)),/,5%,

84
33
58
25
18
66
40
04

24.
26.
29.
29.
23.
26.
28.
29.

88
62
95
66
79
23
65
10

17.
20.
23.

16.

19.
22.

COSMO-September 2013

5(1X, F8.2))
56 13.17
45 14.77
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75 20.80

16.74
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B. Analysis

Steps

@ sincronizing in time the generation of the sets Forecasts -
Observations
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on each corespondent region of the CMR area of observation
on each country stations

METEO

ROMANIA

Mihaela NEACSU & Otilia DIACONU (ANN MOS & VERIF COSMO-September 2013 33 /48



Analysis - continuous parameters

For a set P; and O; the following scores are calculated:

N
The average of observation MO = % Z O;
i=1
The average of forecasts MP = % Z P;
i=1
Average ratios RM = A,\Z—g
Average differences DM = MO — MP
N
Variance of observation VAROBS = %; Z(O,— — MO)?
i=1
N
Variance of forecasts VARPREV = % Z(P,- — MP)?
i=1
. . _ _VAROBS
Ratio of variances RVAR = irprey —

ROMANIA
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Analysis - continuous parameters

Difference of variances DIFVAR = VAROBS — VARPREV

N
Covariance error cov =% Z(oi — MO)(P; — MP)

i=1
) . o cov
Correlation coefficient COR = VAROES-VARPREV

N
Standard deviation STD = \ = Z(P,- — O; — BIAS)?
i=1

METEO

-
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Analysis - continuous parameters

BIAS = %Y (Pi — 0)

i=1

MAE = %> " |P; - O

1:1

MSE = % Z(P,- —0;)?

2

=

Bias - Average error

MAE - Absolute average error

MSE - Mean Squared error
i=1
RMSE - Root mean square error RMSE =/ MSE
N
> (Pi-0)
RV- Variance reduction RV = ;V: 1
> (MO - 0y)
._1 METEO
(o)
COSMO-September 2013 36 / 48
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Analysis - categorical parameters

(clasess/categories)

For a set P; and O; the tabel of contingency is calculated:

Observations
Forecasts | YES | NO TOTAL
YES a b a+b
NO C d c+d
TOTAL | a+c | b+d | a+b+c+d=n

Mihaela NEACSU & Otilia DIACONU (ANN MOS & VERIF COSMO-September 2013
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Analysis- categorical parameters- Associated scores

Score name Definition
Probability of observation s = ‘Q‘FTC
Probability of forecast r= inb
Bias Bias = 242
Percentage of success H= a%c
False alarm ratio FAR = be
False F = M_Ld
Percentage correct PC = #
Heidke Scor HS = PlC_ —EE

where E is PC hazard forecasting

METEO

ROMANIA
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Analysis- categorical parameters- Associated scores

Score name Definition
Critical success indicator CSI = a+—g+c
GSS or ETS ETS = 32

where ar = 2tb)ate)
Yule’'s @ Q= %

Odds Ratio - OR OR = 2¢
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DMO verification- results -

Diagrams-examples J

Verificarea prognozelor DMO

Diagrame COSMO?. Anul: 2013, Luna: 04, Statia: 15080, Param: TS, RUN: 00 UTC
‘Scatter plos, Histograme si Box plots

Selectia parametrilor Time:00-21 1 Time:24.45 h Timeids 54 h
El ki B
Model: [CosMo_7 ¥ g %
Variabla: 3 q a 7
. g g H
Temperatura asrului fa Zm a i 2|
Statia: [Oradea v a E
Luna: (201304 ¥ o
Ora: [00UTC v o o o
[ 10 15 20 25 30 o 10 15 20
Statia PREVIC) PREC)
e
Perioada N ~ 2
B (e g E N
z £ N
Numele isierului i ie i3
S T S, Sfe 5 8§ To
enevoss:
o
l
&

05 W B @

T 15 % T
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DMO verification- results

Diagrames descriptive-examples J

Verificarea prognozelnr DMO

Diagramo COSHO. Anu: 2013, Lun: 0, Statia: 15460, Param DD, RUN: 0 UTC:
Selectia parametrilor

Model: [cosmo_7 v]
Variabla:

Directia vantuiui fa 10m 2
Statia: | Constanta ¥

Luna:

Ora: [0 uTC v

Statia

N 5] [ Avemanta | i

Perioada
] (Avemana |
[humete forut

-

ere U r— AN FE— II—{
6 50 180 ' 280 ' a0 & 50 150 ' 250 | 3%0 () 180 " 280 ' 30
PR o R yereo
RORANIR
=] = - = = Qe
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DMO verification- results

Monthly scores-examples

Verificarea prognozelor DMO

Selectia parametrilor:

Model:
Variabla:
[Temperatura aerui fa 2m 2|

COSMO_7km ¥

| e
e

Eroarea medie si Eroarea patratica medie

Regitnea: [Toatatara v
Luna:

Ora:
Regiunea

T e
Perioada

B B (Ao

Numel

BIAS(C)/ AVSE(C)

coR(l)

Bias
RiASE

RV

00O il YD VLB PT LY
Antcipatia(h)

Coaficientul de corelatie

PR
Anteipata(h)

Deviatia standard

STony

NS

[-a-00s —&gns
o
os@v"sw,ewqmmnaw,m. os@v"sw,ewqmmnaw,m.

Anteipata(h)

Anteipata(h)

Mihaela NEACSU & Otilia DIACO (ANN MOS & VERIF
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DMO verification- results

Monthly scores-examples

Verificarea prognozelor DMO

pentru Precipitatii cumulate in 12 ore. Luna: Martie Anul: 2013 RUN: 00 UTC
) ) Procentu progaoselor corecte (Scor perfect=l)  Probabilitatea de cetectare (seox perfect-1) Hansen-zupters Sx111 score (scor persect=1)
Selectia parametrilor: ' ' P — '
| L =
S p—
e
Model: |[COSMO_7km ¥ —_— QA T —— i

Variabla:
Precipitatii cumulate in 12 ore - clase ¥ 04 T —————— |

Fors
Foms)
Porow

as
Regiunea: 02 o2 ﬂ
Luna: [201303 v im0 LB o n
& T totcimialr) ¥ r & T pokciiath) ¥ r K T poiciialh) ¥ r
Ora: [ooUTC ¥ ) et et
Regiunea Heidke SKI11 score (scor perrect=1) Rata ge alame false (scor perfect=n) Gss- Gilvert’s SKIL SooRE (Scor perrect=1)
= Alternanta ' FErp—— ' ' P p—
G ity

Perioada os [2ic-10g] 0z 0z fo-100] —
= Alternanta 0 PR s e

S £ =

g | 0— 4

4 Eal— ]k,

Numele fisierului \\\_ —_—

% B
J—

METEO
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DMO verification- results

Monthly scores -examples

Comparativa DMO

Selectia parametrilor:

Variabla:

Temperatura aerului la 2m
Lun 201307 ¥

ora:

Perioada

= Alternanta
Numele fisierului

BIAS(C)

RMSE(C)

Evolutia scorurilor pemtru TS. Luna:

‘Comparativa modele. Toate statiile din tara

Eroarea medie - EM

07 Anul: 2013 RUN: 00 UTC

Anticipatia(h)

Ercarea patratica medie - RMSE

Anticipatia(h)

Mihaela NEACSU & Otilia DIACONU (ANN MOS & VERIF

ECMWF = ARPEGE ------ ALADIN s ALARO -=---- COSMO-Tkm e
Loy FOMR S ARPERE S, APDR o | BUARO e 0ORNO T
e NP L IRR3883Y925368888 RRE35533 883888288

COSMO-September 2013
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DMO verification- results

Monthly scores -examples

Comparativa DMO

Evelutia sseruriler pantru Tem aerului la 2m. Anul: 2013 RON: 0D OTC

pars
Comparaiva modele. Toate stati

| ; din tara
Selectia parametrilor:
ECWWF ®  ARPEGE @ ALADIN & ALARO mCOSMO-7km o ECMWF ®  ARPEGE @ ALADIN & ALARO BCOSMO-7kn &
Variablaz Ercarea medie - EM. Anticipatia 24h Ercarea ica medie - RMSE. icipatia 24h
Temperatura aerului Ia 2m s s
ANUL: ; r 4r
" = o1 O 3l g
Ora: [00uTC ) I
Perioada & - 2 2r i
2
= Alternanta Sk s
aF
T S S S B |

|
YV VI X X XX Y VI X X XX
Numele fisierului Luna Luna

Erocarea medie — EM. Anticipatia 36h Erocarea i medie - RMSE. ici ia 36h

Hs 5
st s

=20 g

[N i 2

g?,L,I'ﬂInJ w‘hw g | -
" z
sf s
M L L L L 1 1 L L L L L L
° I I m oW vV VI VI X X XX ° I I LI LA R/ T GE S (I ()

Luna Luna
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SUMMARY

O 10 DO ...

Mihaela NEACSU & Otilia DIACONU (ANN
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TO DO...

Statistical postprocessing
@ calibration of MOS_EPS - some research using BMA
@ use Kalman filter on MOS output (for temperature)
@ more MOS_MIXTE - for now (ECMWF+ARPEGE) is in use
o to improve efficient use of VarEPS

ROMANIA
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TO DO...

Statistical postprocessing
@ calibration of MOS_EPS - some research using BMA
@ use Kalman filter on MOS output (for temperature)
@ more MOS_MIXTE - for now (ECMWF+ARPEGE) is in use

@ to improve efficient use of VarEPS

Verification

@ improve our VERMOD software
database for verification
MOS_EPS verification

explore other verification methods: MODE, Wawelets,

some research - with MODE - METv4.0-ncar, on precipitation, using
ALADIN

AAAAAAA
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http://neptun.meteoromania.ro

Thank you for your attention !
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