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VAST 2.0 beta improvements

This version contains the following updates:
• Possibility to verify precipitation, total cloud cover and wind speed

starting from TXT files. (Only precipitation with LIBSIM preprocessing
at the moment)

• Possibility to verify boxes containing more than one timestep (3D
boxes versus previous 2D boxes)

• Possibility to specify if the R version is older than 3.0 or not (from this
version on some functions have changed so I had to rearrange the
code)

• Updated user manual



New variables can be verified

• From version 2.0.beta it is possible to verify three different variables 
with VAST (NOT starting from LIBSIM): precipitation (mm), total cloud 
cover ( %, values larger than 100 will be put to “no data”), wind speed 
(m/s).

• The variable must be selected in the “input_fuzzy.nml” namelist:



Using more than one timestep

• From version 2.0.beta it is possible to verify 3D boxes of observation 
and forecast by introducing the time dimension. 

• The user should set the variable “n dimension”=1 in 
“input_fuzzy.nml” if a standard 2D verification is required. The user 
should use a variable greater than 1 to elaborate 3D boxes. 



R version

• Due to some changes in the newer R packages, the user must specify
wether he/she is using an R version older then 3.0



Case Studies (1)
Episodes of forecasted heavy rain occurred in Italy during the summer of 2016 
(June - September)

RUN 00, first forecast day, 3h accumulated, over Italy



2016/06/25

• Trough on the British Islands and secondary low pressure
area in the Ionian Sea

• Precipitation spread over the whole peninsula
• COSMO – I7 overestimates in the north and

underestimates the rest
• COSMO – I2 largely underestimates along the peninsula

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/06/25 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results only for the largest areas and low – medium thresholds



2016/06/26

• Low pressure area on the British Islands and weaker
trough over Spain and Italy

• Haviest precipitation on the north – east of Italy and less
intense on the southern part of the peninsula

• COSMO – I7 correctly forecasts the precipitatoin in the
north of Italy, misses the rest

• COSMO – I2 largely underestimates all the precipitation

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/06/26 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results only for the largest areas and low thresholds



2016/06/27

• Trough on the British Islands (east – west axes) and low pressure
over the Balkan area

• Residual precipitation over the north – east of Italy and some
isolated shower over the Apennines

• COSMO – I7 correctly forecasts the precipitation over the north –
east of Italy, overestimates over the peninsula

• COSMO – I2 underestimates along the peninsula and
overestimates over the Liguria and Piedmont region

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/06/27 - FSS

COSMO – I7 has good FSS results only for the largest areas and low thresholds. COSMO – I2 behaves a little
better up to the higher thresholds but only for large areas



2016/07/12

• Deep low pressure over the British Islands and trough
close to the Alpine region

• Precipitation only in the north of Italy
• COSMO – I7 forecasts the precipitation very well with a

little overestimation along the Po Valley
• COSMO – I2 forecasts the precipitation very well with

some underestimation on the north – east of Italy

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/07/12 - FSS

COSMO – I7 better than COSMO – I2 extends the good performance to smaller areas and higher thresholds



2016/07/14

• Trough descending from the British Islands to the Italian
peninsula

• Precipitation limited to the north of Italy with isolated
showers along the peninsula

• COSMO – I7 overestimates the prec. north of the Alps
• COSMO – I2 underestimates the prec. in the Po Valley

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/07/14 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results only for the largest areas and low – medium thresholds.
COSMO – I7 better than COSMO – I2



2016/07/15

• Trough descending from the Brithsh Islands creating a cut
off over the Italian peninsula

• Precipitation limited to the central part of Italy
• COSMO – I7 and COSMO – I2 forecast the precipitation

very well (little overestimation for COSMO – I7)

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/07/15 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results for all thresholds at larger scales. Good
performances for low – medium thresholds at medium scales. COSMO – I2 better than COSMO – I7



2016/08/04

• Trough descending from the British Islands to the north of
the Alps

• Precipitation limited to the north western part of Italy
• COSMO – I7 forecasts the precipitation very well (little

overestimation)
• COSMO – I2 forecasts the precipitation very well (little

undererestimation)

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/08/04 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results for all thresholds at larger scales. Good
performances for low – medium thresholds at medium scales. COSMO – I2 slightly better than COSMO – I7



2016/08/20

• Trough descending from the British Islands to the north of
the Alps and a secondary low pressure area on the Balkans

• Precipitation limited to the northern part of Italy
• COSMO – I7 and COSMO – I2 forecast the precipitation

very well (little overestimation for COSMO – I7 and little
underestimation in the Po Valley for COSMO – I2)

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/08/20 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results for low - medium thresholds at larger scales. Good
performances for low thresholds at medium scales. COSMO – I2 better for higher thresholds at larger
scales, COSMO – I7 better for low thresholds for medium scales



2016/08/29

• Trough descending from the Scandinavia peninsula to the
north of the Alps

• Precipitation limited to the northern part of Italy
• COSMO – I7 and COSMO – I2 forecast the precipitation

very well (little underestimation for COSMO – I2)

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/08/29 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results for low - medium thresholds at larger scales. Very
good performances for high thresholds at larger scales for COSMO – I2. Good performance for low -
medium thresholds at medium scales. COSMO – I2 better for higher thresholds at all scales



2016/09/08

• Cut off over the southern part of Italy
• Precipitation limited to the southern part of Italy
• COSMO – I7 overestimates the precipitation in the central

part of Italy
• COSMO – I2 underestimates the precipitation

ANALYSIS WEATHER RADAR

COSMO – I7

COSMO – I2



2016/09/08 - FSS

Both COSMO – I7 and COSMO – I2 have good FSS results for low - medium thresholds at larger scales. Good
performance for high thresholds at larger scales for COSMO – I2. Good performance for low - medium
thresholds at medium scales. COSMO – I2 better for higher thresholds at all scales, COSMO – I7 better for
low – medium thresholds at medium scales.



Conclusions

• The behavior of the models does not seem to be linked to the type of
synoptic situation or to the displacement of the precipitation

• COSMO – I7 seems to overestimate the low and medium thresholds
while it almost always underestimates the high thresholds

• COSMO – I2 does not overestimate the low thresholds, often
reproduces the peaks of precipitation but sometimes it does not
place them in the correct location (misplacement error)

• When COSMO – I2 misplaces the precipitation peaks COSMO – I7 may
have better performances



Case Studies (2)
Forecasted heavy rain over Piedmont 2017/08/08

Confrontation of COSMO 7km, 5km and 2.8km

RUN 00, first forecast day, 6h cumulated, over Piedmont



2017/08/08
COSMO 7km COSMO 5km COSMO 2.8km

For the selected case study COSMO 5km has better performances than COSMO 7km for all scales and all thresholds. It
also has better performances than COSMO 2.8km for high thresholds.



Future developments

• I’ll be back to work in december, so no developments before that date

• In December I will fix some minor bugs of the VAST version 2.0 beta 
(so it will became official)

• Further major developments will be planned in 2018

For any question:

naima.vela@arpa.piemonte.it
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Further images from the case 
studies
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