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»

The estimation of QPF on river basins for
purposes related to the issue of Civil
Protection alerts for hydro-geological or
hydraulic criticality is one of the main activities
carried out operationally at the Hydro-Meteo-
Climate Service of Arpae-Emilia Romagna.

Development of tools to help forecasters >
and hydrologists to evaluate mean, max,

or percentiles of the precipitation field on

the warning areas used by the National

Civil Protection Department using data

from different NWP models

(e.g. IFS-ECMWF, COSMO-5M or

COSMO-2I)

Exceeding predefined thresholds can give
useful indications for situations of intense
precipitation possibly leading to floods

Development of a system to verify the
products used to estimate the QPF over
catchment areas:

»

It should allow to carried out
verification operationally on a
seasonal basis using the available
observational data

Verification results should be used
directly to interpret how to use the
forecast system and to decide in
which situations one system is better
than another




The verification system

» Itis an evolution of DIST, a spatial verification method based on the verification
of the precipitation distributions within boxes of selected size
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The verification system

» Squared regular boxes are replaced with catchment areas
Some advantages of this choice:
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Required observational dataset

=

» One of (our) main problem for the application of
several spatial verification methods is the
difficulty to have gridded observation data

» DIST does not need gridded data and can be
applied either to sparse points or gridded data
(e.g. radar precipitation analysis)

» Until now we have used it operationally with the
data of a high-resolution rain-gauges network , More than 1000 rain-gauges

. provided by the Italian
some test are in progress for the use of a radar SR Tt

+ rain-gauges analysis of precipitation network

MesoVict project gives us the possibility to compare the application of DIST for the verification
of COSMO-1 using the VERA analysis or the JDC observations:

» the use of sparse point observations (JDC) gives results comparable to that obtained with
gridded observations (VERA)

» the use of sparse point observations for the verification provides best results for maxima of
precipitation




MesoVict case 1- box 24x24 Km?2

JDC obs 2007-06-20 21 JDC obs 2007-06-21 00
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MesoVict case 1- box 24x24 Km?2

Cross verification
between datasets

MOD obs 2007-06-21 00
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The differences in the scores relative to verification of Model against VERA and Model
against JDC are not significant when VERA against JDC perform relatively well.

This means that the average of grid-points of the analysis that fall into each box (9 in this
case) is very similar to the ones of the JDC stations.
In case of the maximum, when the threshold is low the differences are small, while when the
threshold increases since the analysis tends to be smooth (for definition!). In this case the

|f|cat|on of Models compare to JDC perform a little better (Iess false alarms) glvmg credit




Operational use of DIST

» The verification is performed evaluating some
characteristics of the precipitation field:

> Average

- It can be used to investigate the ability of models in reproducing different
amounts of precipitation

o Maximum

- The use of the maximum of precipitation over the areas can provide some
information on high precipitation, even if not in the correct location but in
the neighborhood, represented by the catchment area.

> Median & Maximum

- The combination of a condition on the median and one on the maximum
of precipitation can separate high localized precipitation from extensive
precipitation.



Examples of precipitation distribution
over an area
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DJF2018-19: All Italian catchment areas
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DJF2018-19: All Italian catchment areas
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DJF2018-19: All Italian catchment areas
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DJF2018-19: All Italian catchment areas
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DJF2018-19: All Italian catchment areas
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DJF2018-19: All Italian catchment areas
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Conclusion

We have adapted the spatial verification methodology DIST to verify the QPF
estimation over catchment areas

DIST can be used both with sparse data and gridded analysis, this allow to us to
perform verification on a seasonal basis using a high resolution network of rain-
gauges (pragmatic approach!)

The verification is performed using some parameter of the precipitation
distribution with different thresholds: in this way we try to address verification
results to specific issue of the users (e.g. separate high localized precipitation
from extensive precipitation)

Results of the verification can provide useful information on how to use the
various forecasting systems and to decide in which situations one system is better
than another:

in general seems that the resolution of the model plays an important role:
higher values of precipitation are better forecast by higher resolution model
(COSMO-2I in our case) despite a larger number of false alarm. On the
contrary lower resolution model (IFS in this case) tend to overestimate the
number of low precipitation events and to miss some of the higher precipitation
events even if with very high Success Ratio




CMWF cumulati in 24

IFS ECMWF pioggia prevista a +48are cumulata in 24 are (mm)

pioggia osservata cumulata in 24 ore (mm)
dalle 0 alle 24 U.T.C. del 29-06-2019 dalle 0 alle 24 U.T.C. corsa del 28-05-2019 T
ipo di dati

29.5.2019 ore 0 +024

COSMO 5M pioggia prevista a +48ore cammulata in 24 ore (mm) COSMO 21 pioggia prevista a +48are camulata in 24 ore (mm)
dalle 0 alle 24 U.T.C. corsa del 28-05-2019 dalle 0 alle 24 U.T.C. corsa del 28-05-2019

Dati osservati cumulati in 24 ore corsa delle 00 di marts

| 00

e It was a False
Alarm...lukily!!




Thanks!




