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Latest Results in the Precipitation Verification over Northern Italy

E. OBERTO, M. TURCO, P. BERTOLOTTO

ARPA Piemonte, Torino, Italy

1 Introduction

The purpose of this work is to summarize the main results on precipitation verification during
last year. More specifically, in order to highlight the different behaviour and performance
of the three model versions (aLMo, LAMI, LM-DWD), we consider a common domain,
composed by 47 meteo-hydrological basins of Northern Italy (about 1023 stations), as shown
in Fig. 1. In addition we take into account also the Piedmont region, with high density,
spatial homogeneity and high operational percentage of the observational network, for a
special focus about LAMI study.

| Eastern Italian basins ‘
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Figure 1: Right: Northern Italy raingauges and basins (30 mountainous areas in
brown, 17 flat areas in yellow). Left: zoom with North-West warning areas and
raingauges distribution.

2 The main purpose

In the fist part of this work we present the latest results concerning the precipitation verifi-
cation over Northern Italy, pointing out the model error trend during the last seasons. We
verify both runs (0OUTC and 12UTC) over the latest six seasons (from December 2003 to
May 2005) for each model version: we calculate skills and scores considering 24h cumulated
precipitation averaged over basins for several increasing precipitation thresholds for +24h
and +48h forecast time. Furthermore, in order to check if there is an error linked to the orog-
raphy or to the synoptic, we subdivide the 47 meteo-hydrological basins into two big subsets:
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mountain and plain areas, and western and eastern areas. We estimate therefore seasonal
skills and scores considering 24h cumulated precipitation averaged over these different kinds
of basins for several increasing precipitation thresholds, for +24h and +48h forecast time for
both runs.

In the second part, we suggest a comparison over Piedmont between the standard version
of LAMI and LAMI with the prognostic precipitation scheme, using a eyeball verification
approach linked to the statistical categorical indices. In particular, we present seasonal
observed /forecasted precipitation maps considering 24h cumulated precipitation every day
for the first and the second 24h forecast time (D+1 and D+2), in order to obtain a visual
comparison of the two different versions; in addition we also carry out the statical verification
averaging 24h forecasted and observed rain over 13 warning areas (11 in Piedmont, Val
d’Aosta and Ticino).

3 General results

The following three figures (Fig. 2, Fig. 3, Fig. 4) show the seasonal errors at a fixed threshold
of 10 mm/24h over the whole domain, represented by the 47 basins, and besides, over
mountain/plain basins (30 and 17 warning areas respectively) and over western/eastern
basins (21 and 26 warning areas respectively). In this study we consider 00UTC run for each
model version. The main remarks are:

e As we note in Fig. 2 there is a general increasing in overestimation trend during the
latest seasons, with the greatest BIAS in JJA 2004 and DJF 2005.

e The role of soil moisture analysis during summer seasons seems to be decisive in term
of QPF (better BIAS index for LM-DWD in JJA 2004 as seen in Fig. 2) but not in
term of capability to localize and predict accurately the precipitation pattern (ETS
very low as seen in Fig. 2).

e There are large differences in term of BIAS between mountainous and plain areas (see
Fig. 3) and we obtain the greatest overestimation over the mountain.

e Concerning the error sensitivity with respect to western or eastern areas subdivision
(see Fig. 4), aLMo shows a general increasing in QPF, but much greater overestimation
on Western areas; LM-DWD shows a large worsening during the latest seasons but it
has anyway a great overestimation over western areas; LAMI has similar behaviour with
respect to the other version, but not for DJF 2005, in fact there is a large overestimation
over the East where we have the greatest majority of precipitation cases (110 cases over
the East and 40 over the West respectively).

e We find again a strong overestimation during the latest winter time probably due to
the introduction of prognostic cloud-ice scheme (open problem). But how much does
an halved statistic affect the results interpretation? How much more difficult is to
estimate quantitatively the precipitation pattern during a particularly dry winter with
respect to a normal winter? In fact, during the latest winter only few events occurred:
about 150 events with precipitation > 10mm/24h on average, in comparison with about
400 during DJF 2004.

e There is a remarkable LAMI performance during DJF 2005 (Fig. 3 and Fig. 4): only
LAMI runs without prognostic precipitation scheme, so that the role of the prognostic
precipitation scheme has been investigated during a very dry season (see results over
Piedmont).
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Figure 2: Seasonal indices over whole domain for each model version (00UTC run).

Seasonal trend over Northern Italy- runOO

SEASONAL TREND OVERNI. 10 mm: RUNDD D+1
[ 0024 [ 0024 |

SEASONAL TREND OVER NI- 10 mim: RUNDD D+2

— ¢ =nud0 2448 — s —Ikd00 2448 — o= —alm00 2445 ‘

18
.
15 /\ 15 >
VAN
14 - 14 5 A
7~ | e, e
2 i 3
%42 N 512 5
H @ P BT 7 A
A i e T T ik
& . e 4] <
N ot 7 <
00—y [
s s
DIFI4  MAMOS  JAD4  SOMO4  DJFOS  MAMOS DJFO4  MAMO4 US04 SONOI  DJFOS  MAMOS

SEASOMAL TREND OVER NI- 10 mim: RUNOD D+1
0024 0024

0.5

SEASONAL TREND OVER NI- 10 mm: RUNOD D+2

— & =nudBD 2448 — & —IkddD 2448 — & —almbl 2438

0s

o

i A7) NN (2™ A

NI A2

) \V/ \' . .:_V}'., T

025 025 P2 s
i X

0.2

DJF04  MAMO4  JJAO4  SONO4  DIFOS  MAMOS

0.2

DJFO4  MAMD4  JJAD4  SONDd  DJFOS  MAMOS

On the left +24h forecast time, on the right +48h forecast time.

ALMOD: MOUNTAIN/PLAIN- 10 mm
————aln00 0024_ PLAIN

on =almD0 0024_MOUNT

LKDOO: MOUNTAINPLAIN- 10 mm

e k00 0024_ PLAIN
= =4 =lkd0O 0024_MOUNT -

HUD0O: MOUNTAIN/PLAIN- 10 mm
————and00 0024_ PLAIN

=sud00 0024_MOUNT

18

18 18
P 16
15 16 ¥
R —
14 o o 14 . 14 -
F +
fi2 i =% e iz A L A i * i 5 /-0-\
HRE 5 il = T P & T
i LA " ! :x‘\/"k“ g ' """‘V/ e 5
- > Lol
05 u'_../ \—_;/ 0.5 \Q/ 0.8
06 0.6 0.6
DIJF MAM JJA  SON DIF  MAM DIF WMAM JJA  SON  DIF  MAM DJF MAM JA SO DJF  MAM

04 o4 0L 04 [1] 05

ALMOD: MOUNTAINPLAIH- 10 mm
——alm00 0024_ PLAIN

o= =alm00 0024_MOUNT

04 o4 o o 05 05

LKD00: MOUNTAIN/PLAIN- 10 mm

——a—Ikd00 0024_ PLAIN
= =i= =lkd0D 0024_MOUNT

o4 04 04 04 1] [

HUDOO: MOUNTAINPLAIN- 10 mm

g nud 00 0024_ PLAIN
= == -aud00 0024_MOUNT

06 o6 X3
0.55 055 [E]
i o5 05
o5 ~
i . gy a oo 0.5 r oas | T—a =
045 - -
- 0 P it e -
s j+ W /\\.‘r'/- L¥1 - N = 04 — \.\ 7N ——
035 =z N Vi 0.35 035
0.3 Mo 03 03 BN S
: " = b4
025 0.z5 0.25
0.z 0z 0.z
015 015 0.15
o1 o o1
005 005 0.05
o o L)

DJF MAM JJA  SON DJF  MAM DJF MAM 1A SON DJF MAM DJF  MAM  JA  SON  DJF MAM
o4 04 o4 o4 [1] o5 o4 04 04 o4 o5 o5 o4 o4 o4 o4 [ o5

Figure 3: Seasonal indices over mountain/plain areas separately for each model
version.

Finally we present a comparison between the standard version of LAMI and LAMI with
the prognostic precipitation scheme, using Piedmont (11 basins), Val d’Aosta and Ticino on
the period August 2004 - July 2005. In this case BIAS and ETS are obtained by averaging
the 24h precipitation over the 13 mentioned warning areas: the error bars indicates 2.5th
and 97.5th percentiles of resampled distribution, applied to the reference model (see Turco,
2005). BIAS and ETS calculated over the whole study period are shown in Fig. 5: there is
a statistically significant reduction of the error for high thresholds that is evident especially
for the wet seasons. In fact if we analyze separately the seasonal cumulated maps in Fig. 6,
we note a different behaviour during the last dry winter time: for LAMI with prognostic
precipitation we do not find the precipitation amount reduction as occurred in the other
seasons and the precipitation pattern seems to be better described by the standard version
of LAMI. This effect could be strictly linked to a weather type dependent verification: in
fact during the latest winter a strong dry northwestern flux was the predominant type of
weather and that could have caused an incorrect pattern prediction up/down the Alps for
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Figure 4: Seasonal indices over western/eastern areas separately for each model

version.

s
/T‘

’ — LAMI
g _WJ_M//I prog.
] —

I
e LAMI
) stand.
0

os

045

» e = 5

Figure 5: BIAS and ETS (Aug 2004 - Jul 2005) over Piedmont, Val d’Aosta and
Ticino: standard version of LAMI versus LAMI with prognostic precipitation.

the

prognostic precipitation version; in that case LAMI standard version performs better

probably because it does not feel the effects of particle drift through the alpine obstacle.
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Figure 6: Seasonal maps: standard version of LAMI versus LAMI with prognostic
precipitation, D+1 and D+2. For the last season (MAM 2005), the Ticino data
have not been included because too few stations were present.
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