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global model IFS

Operational since 2001

30 Gflops sustained (25% of peak),

12 GB memory on NEC SX-5 at the Swiss
National Supercomputing Centre, CSCS
Migration on Cray XT3 in preparation

Future implementations

Improved snow analysis using Meteosat 8 derived snow mask,

multi-layer soil model with mosaic approach,
measurement driven soil moisture analysis,
new terrain following coordinate (SLEVE),
topographic effects of radiation

* Motivation

- automatic generation of local forecast products in complex topography
- security/alarms e.g. for nuclear power plants, floods, avalanches
- develop/keep key competence in Alpine meteorology

* Setup

- numerical kernel based on 2-timelevel 3rd order Runge-Kutta

- mesh size: 1/50°~2.2km, domain: 520 x 350 x 60 =

11109000 grid points

- new schemes for graupel, shallow convection

- rapid update cycle: 18h forecast every 3h with hourly boundaries from aLMo 7km

- improved analysis and diagnostics of the boundary layer

- use of radar (latent heat nudging), wind profiler, VAD, radiometers, GPS data &
tomography and high resolution snow analysis using satellite data

* Pre-operational in 2007, operational in 2008

Current operational configuration aLMo Future high resolution aLMo2
« COSMO-Model Swiss implementation ., LMo domain at 7km r res°'"“°" aLMo2 domain at 2.2 km resolution om0
non-hydrostatic, fully compressible ok {
* Prognostic variables || 3500
pressure, 3 wind comp., temperature,
specific humidity, cloud water, cloud ice, 2o+ 3000
rain, snow, turbulent kinetic b
TKE i
energy (TKE) b 4 2500
 Vertical coordinate 7 5 &
generalized terrain-following pressure “; | oo 7
based levels, Lorenz staggering 150 = B 3
=
« Horizontal coordinate | {1so0 £
Arakawa-C, rotated Lat/Lon, Lol
mesh size: 1/16° ~ 7km . L 1000
domain: 385x325x45=5'630'625 grid points
« Initial conditions ® f 500
Newtonian relaxation (nudging) to
conventional observations, 0
intermittent cycle of 3h assimilation 100 200
Figure 1: Operational domain of aLMo with a mesh size of ~7km Figure 2: Foreseen domain for aLMo2 with a mesh size of ~2.2 km.
* Two 72h fore‘_:a_Sts per day showing the orography (maximum height at 3110m). Thge orography has a maximum height of 3950m.
boundary conditions every 3h from ECMWF

Validation of aLMo2 winds

WINDBANK Experiments
ste

3 x4 month = 12 month measurement data

Comparison 1999
39 stations (4 at 110 m AGL omitted)

aLMo2 anaysis versus WINDEANK o

aLMo2 simulation set-up for comparison

+ Lead time 1-6 h of greatest interest
+ 24 h episode for complete diurnal cycle
« Each 5th day only:

reduction of persistent weather situations
+ Following episode 6 h shift in daytime

tal Scores

Giroction “aind direcion wind speed * aLMo provides 3-d information of the atmosphere; * Hourly SYNOPs
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speed overestimated for low

observed speed

+ underestimated for high observed
spee

+ alMo2 analysis
clearly better than aLMo
(7 km) analysis

+ Aimost o diference
between aLMo2 analysis.
and 6 h forecast

+ alMo2 analysis better ME
than aLMo analysis, STD
almost identical

+ Aimost no difference
between aLMo2 analysis
and 6 h forecast

P. Kaufmann, O. Marchand

Wind Speed: Single Station Comparisons
Lagern, 868 m MSL

+ Distribution shifted towards low
speeds

+ Overestimation of low speeds

+ Underestimation of high speeds

Comparing Apples and Oranges?

« difficulty to differentiate between phase errors and
other errors
« double penalty effect for small resolution

Wind Direction: Single Station Compar.

Lagern, 868 m MSL
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* Mountain crest station + Strong channeling by upslope

wind only partially reproduced
by model
+ alLMo2 better than aLMo 7 km
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Vertical bands ™"

Verification with hourly SYNOP

+ WINDBANK experiment 1999 s R

wind direction error (STDE)

Boosting classification

Supervised Learning

Operational Implementation of Boosting
Example 11 August 2006

for thunderstorms

D. Perler (ETH Zurich),

Physical Prerequisites for a thunderstorm
isit C

0. Marchand, A. Walser

Average final scores for 5-fold cross
validation for the whole year 2005

Lightning data indicate thunderstorm in
northeastern Switzerland

3h aLMo sums of precipitation for the
same period show no signal!

INPUT DATA LABEL DATA q
. + forthe whole year 2005 + for the times and stations + potential convective + Stability indices like Classifier POD | FAR | FBI | Csi | Hss
Historic Data + for every full hour x.00 + athunderstorm yes’ it instabilit CAPE are not sufficient
+ for .80 stations" n Switzerland - an appropriate ww-code was. Y t statistioally detect owo e | 4% | 31z | 005 | o008
(a) Input Data « 3x3 profiles from aLMo reported in the SYNOP + moisture ly (optimized for DE)
(Model Output) * atleast 3 lightnings were - triggers thunderstorms DWD 5% | 68% 142 023 | 034
[ registered within 13.5 km - orograghy + manual choice of 51 (optimized for CH)
(b) Label Data / important features AdaBoost M1 5% | s9% | 144 | 0s2 | o046
(SYNOP & o loqe |y * local heating " (DWD features)
i) < front + some direct model AdaBoost M1 7% | s | 110 | osz | o067
. ° ron output (51 features)
* (vertical windshear) . Linear Discriminant |  57% 58% 143 032 | 046
0¥ oo some computed (51 foaturos)
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