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Outline
• Operational Verification in Italy: 

– with VERSUS (Standard, Upper Air, Conditional of T, Td, TCC, TP, WS)  by CNMCA/ARPA-ER
– with High Resolution rain-gauges (TP) by  ARPA-Piemonte /ARPA-ER 

(see Elena Oberto presentations) 
• Very interesting results but in this presentation will focus on:  

• Comparison of COSMO-I7 and COSMO-ME 
• Investigation on the connection between vertical profile temperature and  

surface parameters errors  (namely  2m Temperature and MSLP )  surface parameters errors  (namely  2m Temperature and MSLP )  
– This interest arise  from particular situation noticed during 

operational forecast work at Arpa-ER ,  such as  too high maximum  
temperature  of COSMO-I2  or missing temperature inversion during 
nighttime both from COSMO-I2 and I7 …

• Differences between 7 Km and 2.8 Km models 
– Cosmo-I7 /Cosmo-I2
– Cosmo-ME Cosmo-IT

» Cosmo-2 (thanks to CH colleagues)



Datasets 

Surface stations:
˜ All Italian Stations (~130)
˜ Po valley Stations (9)

š Sounding Stations (7)
00 UTC and 12 UTC

7  km

2.8  km



Upper air: Temperature COSMO-I7

RUN 00 UTC -FORECAST DAY 1

00 UTC 12 UTC



Upper air: Temperature COSMO-I7

RUN 00 UTC -FORECAST DAY 2

00 UTC 12 UTC



notes

• &UN 00 UTC 
– •otes �%rpa

• 'ighttime both from COSMO
#âî ‹.8  km #âî ‹.8  km
�0 UTC and 12 UTC�0 UTC and 12 UTC

• Ápper air: Temperature 
&ïi�_5Ges�01MS
'ighttime both from COSMO
#âî

• ":a\ mroF
�ounding Stations (7)

• 'ighttime both from COSMO
 of the last three seasons ¦ 
Œ•eGC-lÿ
":a\ mroF

Cosmo General Meeting 2013 – Sibiu 
(Romania)



Upper air: Temperature COSMO-ME

FORECAST DAY 1RUN 00 UTC -FORECAST DAY 1

00 UTC 12 UTC



Upper air: Temperature COSMO-ME 

FORECAST DAY 2RUN 00 UTC -FORECAST DAY 2

00 UTC 12 UTC



Upper air: Temperature COSMO-ME 

FORECAST DAY 3RUN 00 UTC -FORECAST DAY 3

00 UTC 12 UTC



notes

• &UN 00 UTC 
– •otes $ %ma 

• ŒnRegistered
�ounding Stations (7)
&ORECAST DAY 3 �ŽE &ORECAST DAY 3 �ŽE 

• �0 UTC and 12 UTC
�ounding Stations (7)
�heSFA2ations) ŽE 

• Œ•eGC-lÿ
'ighttime both from COSMO
�0 UTC and 12 UTC
Œ¦¨¯¨©¢«

• ":a\ mroF
'ighttime both from COSMO
�ounding Stations (7)
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Upper air: Wind Speed COSMO-I7

RUN 00 UTC -FORECAST DAY 1

00 UTC 12 UTC



Upper air: Wind Speed COSMO-I7

RUN 00 UTC -FORECAST DAY 2

00 UTC 12 UTC



notes

• �heSFA2ations) •otes
– •otes �%ma 

•  heS0A0Fftitlm %ma 
• �ÿÿÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿ• �ÿÿÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿ
&R308CDF51r

• 'ighttime both from COSMO
•omparison of COSMO
":a\ mroF
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Upper air: Wind Speed COSMO-ME

FORECAST DAY 1RUN 00 UTC -FORECAST DAY 1

00 UTC 12 UTC



Upper air: Wind Speed COSMO-ME 

FORECAST DAY 2RUN 00 UTC -FORECAST DAY 2

00 UTC 12 UTC



Upper air: Wind Speed COSMO-ME 

FORECAST DAY 3RUN 00 UTC -FORECAST DAY 3

00 UTC 12 UTC



notes

• �heSFA2ations) •otes
– •otes �%ma 

•  heS0A0Fftitlm %ma 
• Œ•eGC-lÿ
%ma 

• 'ighttime both from COSMO• 'ighttime both from COSMO
Œ•eGC-lÿ
•nRegistered

– •otes $ %ma 
• 'ighttime both from COSMO
• Œ•eGC-lÿ
osmo General Meeting 2013 
&R308CDF51r
 heS0A0Fftitlm

– %auges (TP) by  ARPA
%pper air: Wind Speed 
 heS0A0Fftitlm
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Exploring Upper air & 2m Temperature 
relationship 

COSMO-ME COSMO-ME

• &elationship •OSMO �ŽE 
�heSFA2ations) 
•OSMO �#E
• ŽE ‹.8  km �‹.8  km
�ounding Stations (7)
&ïi�_5Ges�01MS
•omparison of COSMO
Œÿÿÿÿÿÿÿÿ

12 UTC (FC +12H)

COSMO-I7 COSMO-I7

00 UTC (FC +24H)



Exploring Upper air & 2m Temperature 
relationship 

COSMO-ME COSMO-ME

12 UTC (FC +12H)

COSMO-I7 COSMO-I7

00 UTC (FC +24H)

•&elationship •OSMO $ ŽE 
�heSFA2ations) 
•OSMO $ ‹7
• ŽE Œibiu 
&elationship 
�ounding Stations (7)
%auges (TP) by  ARPA
•nRegistered



Exploring Upper air & 2m Temperature 
relationship 

COSMO-ME COSMO-ME

12 UTC (FC +12H)

COSMO-I7 COSMO-I7

00 UTC (FC +24H)

•&elationship •OSMO �ŽE 
�heSFA2ations) 
•OSMO �#7
• ŽE &ORECAST DAY 3
•nRegistered
&ïi�_5Ges�01MS
•omparison of COSMO
%ma 



Exploring Upper air & 2m Temperature 
relationship 

COSMO-ME COSMO-ME

12 UTC (FC +12H)

COSMO-I7 COSMO-I7

00 UTC (FC +24H)

•&elationship •OSMO $ ŽE 
�heSFA2ations) 
•OSMO $ #7
• ŽE #C +24H) $ Œibiu 
�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ $
#7



• �ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
•nRegistered
•nRegistered
– •OSMO $ Ápper air: Temperature 

osmo General Meeting 2013 $

notes

osmo General Meeting 2013 $
ind speed Spring 2013 Alps 
perational forecast work at 
Œÿÿÿÿÿÿÿÿ

– ind speed Spring 2013 Alps 
ind speed Spring 2013 Alps 

– A bit disappointed because in the Po valley the relationship
seems evident…



A typical situation
Example of sounding at 00 UTC in 
San P.Capofiume (near Bologna)

COSMO-I7 T2m verification in 
the Po Valley
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A typical situation
Example of sounding at 00 UTC in 
San P.Capofiume (near Bologna)

COSMO-I7 T2m verification in 
the Po Valley
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• �ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
ŒRomania)
– •OSMO �Á7 T2m verification in 

":a\ mroF
ind speed Spring 2013 Alps 

notes

ind speed Spring 2013 Alps 
– •otes �%pper air: Wind Speed 

�ÿÿÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿÿÿ



JJA2012: strange behavior of 
COSMO-I2

JJA2012: strange behavior of 
COSMO-I2

MSLP
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• Œóãâââ âââââââââââââÇââââæø
#vident… $ #2
– 'ú÷÷÷ ÷÷÷÷÷ ÷÷÷÷÷ ÷÷÷~÷÷÷ ÷øü

• Ñ"+))))))))))))))))))))))'�é
�ÿÿÿÿÿ ÿÿÿ ÿÿÿÿÿÿÿÿ °C of overestimation… Žo ° #f

notes

&near Bologna) °&.Capofiume
• àµiFFFFFFFFFFFFFFFFAFFFFŠÂõ

¦fú�tcSroo\x
ëÉÂÂÂÂÂÂÂÂÂÂÂ ÂÂÂÂÂcÂÂÂÂÂÖø

– ëÉÂÂ ÂÂÂÂÂÂÂÂÂ ÂÂÂÂÂcÂÂÂÂÂÖø
ëÉÂÂÂÂÂÂ ÂÂÂÂÂ ÂÂÂÂÂcÂÂÂÂÂÖø

– àµiFFFFFFFFFFFFFFFFAFFFFŠÂõ
– 'ú÷÷÷÷÷÷÷ ÷÷÷÷÷÷÷÷ ÷~÷÷÷÷øü

Ñ"+))))))))))))))))))))))'�é
ŒRomania)



MSLP: Cosmo-I7/I2



MSLP: Cosmo-ME/IT



• • typical situation
%ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
ÿÿÿÿÿÿÿÿÿ �ÿÿÿÿÿÿÿÿÿ
•E/IT $ •E/IT

notes

•otes $ •otes
– %ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
• typical situation
Á7 T2m verification in 
Á7 T2m verification in 
Œalley

– 'ú÷÷÷÷÷÷÷÷ ÷÷÷÷÷÷÷÷~÷÷÷÷øü
&ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
%ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ



Daily Cycle:  COSMO-I7/I2
Po Valley June 2012

Daily Cycle:  COSMO-I7/I2
Po Valley June 2012

2 °C 2 hPa

7 Km

Cosmo General Meeting 2013 – Sibiu 
(Romania)

2 °C 2 hPa

MSLP2mT

2.8 Km



Daily Cycle:  COSMO-2
Po Valley June 2012

Daily Cycle:  COSMO-2
Po Valley June 2012

7 Kmsorry

not available 

at this time

sorry

not available 

at this time
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2.8 Km



Daily Cycle:  COSMO-ME/IT
Po Valley June 2012

Daily Cycle:  COSMO-ME/IT
Po Valley June 2012

2 °C

2 hPa

7 Km
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• %ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
Á7 T2m verification in 
%SLP
– %pper air: Wind Speed 

notes

– %pper air: Wind Speed 
%ÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿÿÿÿ

– %ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
&ot available 

– Á7 T2m verification in 
&ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ

– %pper air: Wind Speed 
•nRegistered



Upper Air Temperature verification:
June 2012 – 00UTC

Milano – FC +00h  00UTC S.P. Capofiume – FC +00h  00UTC
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Upper Air Temperature verification: 
San Pietro Capofiume

SON 2012 – FC +00h  00UTC MAM 2013 – FC +00h 00 UTC

Cosmo General Meeting 2013 – Sibiu 
(Romania)



Upper Air Temperature 
verification: Pratica di Mare

Upper Air Temperature 
verification: Pratica di Mare

MAM 2013 – FC +00 h 00 UTC MAM 2013 – FC +00 h 12 UTC
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Upper Air Temperature 
verification: Milano

Upper Air Temperature 
verification: Milano

MAM 2013 – FC +00 h 00 UTC MAM 2013 – FC +00 h 12 UTC
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• %pper Air Temperature 
 heS0A0Fftitlm
•.P. �•.P. 
– •.P. �&ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ

notes

– •otes �&ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÿÿÿ Žå
• àµiFFFFFFFFFFFFFFFFAFFFFŠÂõ
Œóãââââ â ââââ âââââââÇ âââ âæø
‹ratica‹ratica •nRegistered
Œóãââââ âââ ââââ âââ ââÇââââ æø
 heS0A0Fftitlm $ Œibiu 
�ÿÿÿÿÿÿ ÿÿÿÿÿ ÿÿÿÿÿ $ ‹è



Impact of different soil on T2m: 
a quick test 

Impact of different soil on T2m: 
a quick test 

― T2m
--- T skin

COSMO-I2 with free soil
COSMO-I2 interpolated soil from COSMO-I7 

•OSMO $
Ž7 

•OSMO
Ž7 

‹ratica
ŒRomania)
Ž7 
#vident…
•OSMO
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__  observation
__ COSMO-I7 run 00 UTC 30-7-2013
__ COSMO-I7 run 00 UTC 31-7-2013
__ COSMO-I2 run 00 UTC 30-7-2013
__ COSMO-I2 run 00 UTC 31-7-2013

Ž7 
•OSMO
Œibiu 
%013

•OSMO
Œibiu 
‹ratica
#_ COSMO



Impact of different soil on vertical 
temperature profile: quick verification

San Pietro Capofiume (16144)
COSMO-I2 free soil

San Pietro Capofiume (16144)
COSMO-I2 interpolated soil



Impact of different soil on vertical 
temperature profile: quick verification

Pratica di Mare (16245)
COSMO-I2 free soil

Pratica di Mare (16245)
COSMO-I2 interpolated soil



• %2 interpolated soil
&SLP: Cosmo
– 'ú÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷~÷÷÷÷øü
":a\ mroF
%pper Air Temperature 

notes

%pper Air Temperature 
'ú÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷~÷÷÷÷øü
%an 

– Other problems related to temperature in the Po
Valley need more investigation in order to be
solved…
• 'ú÷÷÷÷÷÷÷÷÷ ÷÷÷÷÷ ÷÷~÷÷÷ ÷øü
Á7 T2m verification in 
&nvestigation



Comparison with IFS-ECMWF

Italy Po 
valley



Conclusion
• Upper air verification of the 7 km models pointed out some differences between 

Cosmo-I7 and Cosmo-Me, expecially in Temperature
• A clear connection between the vertical profile errors and 2m temperature seems 

not evident if we consider Italy as the verification domain
• Considering instead the Po Valley stratification, the typical overestimation of 

temperature during night seems to be linked to temperature inversion  that 
COSMO-I7 is not able to reproduce (not only in the boundary layer but up to 850 
hPa)hPa)
– Maybe this point need more investigation considering for example conditional verification 

with T2m with the condition  of  mean error  of T850 >0 …
• Cosmo-I2 verification pointed out problems of 2mT general overestimation with 

exaggerated drop in MSLP, only  partially linked to the soil definition because this 
behavior is common also to Cosmo-IT and Cosmo-2 at least in the Po Valley
– The influence in the vertical profile of temperature is very evident

• Humidity was not considered in this presentation but it a crucial parameter to 
verify at all levels…



There’s still a lot of work to do!!!

THANK YOU!
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