Limited-area ensemble activities at ARPA-SIMC: present status and future
plans for the COSMO-LEPS system.

Andrea Montani, D. Cesari, C. Marsigli, T. Paccagnella (ARPA-SIMC)

In this contribution, we present the main features of COSMO-LEPS, the limited-area ensemble prediction system
based on the non-hydrostatic “"COSMO-model” and developed by ARPA-SIMC within the COSMO consortium.

The present status of COSMO-LEPS, based on 16 integrations of the COSMO-model (10 km of horizontal resolu-
tion, 40 vertical levels, 132 hours of forecast range) and running as a ~“time-critical application” at ECMWE, is illus-
trated with the different system upgrades which took place in the last years.

The performance of the system for probabilistic prediction of heavy precipitation is assessed in terms of both
monthly and seasonal scores from December 2002 up to August 2009.

The future developments of COSMO-LEPS, including the forthcoming increase of horizontal resolution to 7 km
and other system upgrades, will be also presented.

Outline

* Present activity:

* Future plans.

+ Introduction and present status.
+ Use of observations:
» time-series verification of COSMO-LEPS using SYNOP;

» comparison of COSMO-LEPS and ECMWF EPS using a
high-resolution network;

» calibration of COSMO-LEPS.

» experimental suite at 7km;
» COSMO-LEPS for TIGGE-LAM.
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COSMO-LEPS (developed at ARPA-SIMC)

+ What s it?

It is a Limited-area Ensemble Prediction System (LEPS),
based on COSMO-model and implemented within COSMO
(COnsortium for Small-scale Meodelling, including Germany,
Greece, Italy, Poland, Romania, Russia, Switzerland).

* Why?

It was developed to combine the advantages of global-model
ensembles with the high-resolution details gained by the
LAMs, so as to identify the possible occurrence of high-
impact and localised weather events (heavy rainfall, strong
winds, temperature anomalies, snowfall, ...)

< generation of COSMO-LEPS to improve the forecast of high-impact
weather in the short and early-medium range (up to fc+132h)

e
A Montani, The COSMO-LEPS system
m 12" MOS - Reading - 2-6 November 2009 @
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. variable: 12h cumulated precip (18-06, 06-18 UTC)

" period:  from Dec 2002 to Jul 200%;

_ region:  43-50N, 2-18E (MAP D-PHASE area);
obs: synop reports (about 470 stations/day);

fest ranges: 6-18h, 18-30h, ..., 102-114h, 114-126h;

thresholds: 1,5, 10, 15, 25, 50 mm/12h;

» Area under the curve in the HIT rate vs FAR diagram; the higher, the better

Torecast month.
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period:
region:
method:
obs:

fest ranges: 18-42h, 42-66h, 66-90h, 90-114h;
thresholds: 1, 10, 20, 30, 50, 100 mm/24h;

MAM 200%;
Switzeriand, Northern Italy;

BOXES (1.0 x 1.0);

COSMO network (1400 stations x day);

* 50th percentile (Median)
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= need to develop and apply a calibration strategy to the
ensemble output

* Tested methods:

-  Cumulative Distnbution Function (CDF) based corrections
- Linear Regression

~ Andlogues (based on the Similarity of farecast precipitation

81



Avtusmn 2003-2007 (1csnoid § mmiday oo« 0808 e

g -
~& CDF

- ANL

s —&=LR

threshold: 5 mm/24 h

Attributes Diagram
method

‘season: autumns 2003-2007
+20-44 h)

AT T

oveshola: 20 mm24

Avtumn 2003-2007 (e shold 20 mmiday foo= 08 b s

L -

~& CDF

- % - ANL

4w IR

82




M&mmuzvm

Why? ~ to improve the forecast of near-surface
- to keep the "resolution gap” vs ECMWF EPS
Present system New system (cosmo-Lers_7)

Ax = 10 km Ax = 7 km
Az = 40 ML Az = 40 ML
At=90s At=60s
ngp = 306x258x40 = 3.157.920 ngp = 511x415x40 = 8 482 600
fest range = 132h fest range = 132h
cost = 570 BU x run cost = 2100 BU x run
elapsed time = 25 min/run elapsed time = 48 min/run
initial  conditions: interpolated initial conditions: interpolated

from EPS members from EPS members merged

with surface ond soil-layer
fields produced at DWD for
COSMO-EV

i COSMO-LEPS_7 rumning in e-suite since 24 May 09 (no merging yet) |

m of COSMO-LEPS at 7 km
Why? ~ to improve the forecast of near-surface
- o keep the "resolution mp" vs E&_?MWF EPS
Pres 1 P LEPS_7)
Ax = 10 km
Az = 40 ML
At=90s |
ngp = 306x2*¢ 600
fest range =
cost = 570 B
elapsed time | n
initial  conc ~ rpolated
from EF merged
oil - layer
"IWD for
COSMO-LEPS 10 km COSMO-LEPS 7 km
i COSMO-LEPS_T7 rumning in e-suite since 24 May 09 (no merg_ir\g yet) .

» Observations: SYNOP reports over either MAP D-PHASE region (450 reports/day) or the FULL-DOMAIN
(1400 reports/day).
» Method: nearest grid point; no-weighted fest,

« Deterministic verification of T2M ensemble mean
Variable: 2-metre temperature.

Period: 3 months, from 24/5 to 24/8/2009.

Forecast ranges: fc+6h, fc+12h, ..., fc+132h,

¥YY¥¥%

Probabilistic verification of 12-hour cumulated

precipitation

Variable:12h cumulated precipitation (18-06, 06-18 UTC).
Period: 2 months, June and July 2009.

Forecast ranges: fc 6-18h, fc 18-30h, ..., fc 114-126h.
Scores: ROC area, BSS, RPSS, Outliers.

Thresholds: 1, 5, 10, 15, 25, 50 mm/12h.
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= Consider bias and rmse for June 2009.
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fc+132h every
+ produced, in GRIB2 format, over a regular lat/lon grid (0.1x0.1);
+ already archived at ARPA-SIMC; soon archived at ECMWF.
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|/ gribi (original rotated grid)

grib2 (TIGGE-LAM regular grid)
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» increase in ROC area scores and reduction in outliers percentages;

»  positive impact of increasing the population from 5 to 10 members (June 2004);
» some deficiencies in the skill of the system were identified after the system upgrades
occurred on February 2006 (from 10 to 16 members; from32 to 40 model levels);

» system upgrades of December 2007 brought small but positive impact.

High-res verification shows better scores of COSMO-LEPS with respect to
EPS in forecasting both average and maximum precipitation values
within boxes.

Ao tor catlraton, |

- implement coding, post-processing and archiving of COSMO-LEPS
output files in GRIB2 format;
~ develop “hybrid” clustering mixing ECMWF EPS and UKMO MOGREPS.
= Support calibration and verification.
= Carry on collaboration within research project (e.g. SAFEWIND).
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