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Overview of EPS in LACE

ALADIN-LAEF

* 11km version operational at ECMWF-HPC since 7/2013
* Visibile improvement of new LAEF compared to old 18km version

* Features: 16 members, ECMWF-EPS coupling, Surface EDA (Ol),
Breeding/Blending, Multi-physics scheme, TIGGE-LAM

ALARO-HUNEPS
+ 8km resolution, 11 members, downscaling of PEARP, TIGGE-LAM

AROME-EPS development (Hungary and Austria)

* Downscaling experiments (ECMWF High-Res/Low-Res, PEARP,
ALADIN-LAEF)

- EDA:
+  Centralized AROME-DA
- Ens 3D-VAR
- SPPT :
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ALADIN-LAEF ensemble size (wm.seius)

EXperimentS With 50 ensemble _Io_zljltjliers Period:01.06.20%#;;&%%:?%0&2011,12 uTC
. 100 T T T T T T T T
members: w0l §E§§5 S
I 80 LAEon:z ---------
.‘% 70l LAEF 10 mp =imimimim
S 60 f
» Coupled with 50 ECMWEF global EPS 5
members 5
« Verification for subsets of 10, 20, 30, |
40, 50 members T T T I
Lead Time [h]
« Two experiments:
° Wlthou‘t mult'phySK:S, but CRPSS Continuous Ranked_l?;?:]);ggtt)l{]rsek[il}l(]Score REF [surface]
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« Same as above, but with &
multiphysics: 10 selected S B N Ry
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for 50 members P T e
Lead Time [h]
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ALADIN-LAEF ensemble size (wm.seius)

BIAS [500 hPg] ,

multi-physics
Geopotential [m“/s

Period: 01.06.2011, 12 UTC - 15.08.2011, 12 UTC

* No impact of ensemble size on bias

BIAS

» Influence of LBCs is smaller than of s | e~ ]
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ALADIN'LAEF mu|tl-phySiCS (M. Bellus, S. Tascu)

Unequal performance of individual members:
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ALADIN-LAEF muIti-physics (M. Bellus, S. Tascu)

Verification without blacklisted members (4, 13, 16): slight deterioration at the surface
slight improvement for 500hPa
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Percentage of Outliers [%)]

Spread

Regional Cooperation for ; E i LAC E

Limited Area Modeling in Central Europe nwp central europe

ALADIN-LAEF muIti-physics (M. Bellus, S. Tascu)

Without blacklisted members 4, 13, 16:
More outliers, less spread

RH2Z2m

Outliers [surface]

Relative Humidity [%] O I 1
Verification period: 23.04.2013.12-23.06.2013.12 Ut I e rS
100 T T
ALARO,AGG mimimmim
90 LAEFTKM =imimimim ]

LAEF11km-04-13-16 =imimimim

50

40 M""mr.\__‘_‘_‘_‘_‘____‘_‘_‘-‘-""""— — "j ________________________________
30 f B .

20

10

0 . . . . 1 .
0 6 12 18 24 30 36 42 48
Lead Time [h] R H 2
Spread [surface]
Relative Humidity [%] S re ad
Verification period: 23.04.2013.12-23.06.2013.12 p
9.5 T T
ALAROAGG
LAEF11km ===
8.5 1 LAEF11km-04-13-16 ===
----------------

7.5 fuigiz

6.5 P -

55 f B
45 g ommm—
35 | '.V"’*'..M\_‘.‘ ",” ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ -
25

15 . H . . . . .

0 6 12 18 24 30 36 42 48
Lead Time [h]

BIAS

Other combination of blacklisted
members: Small differences
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Further development:

Combine reduced multi-physics (a
few stable members) with
stochastic methods ( SPPT, stoch.
soil physics)
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ALADIN-LAEF Romanian case study (Rromanian Team)

ECMWEF: T si Z la 500hPa - Baza:30/06/2013 18 Valid:30/06 18UTC
B s T I L N AR
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ECMWF analysis: 30.06.2013, 18 UTC < %9:x52  Observations: Cumulated

T500 and H500 fs‘i’i‘?":% precipitation for 24 hours:
30-06-2013, 06 UTC —

01-07-2013, 06 UTC
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ALADIN-LAEF Romanian case study (Rromanian Team)

29-06-2013, 00 UTC + 54h
24h accumulated precipitation stamps
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ALADIN-LAEF Romanian case study (romanian Team)

Cross-section:
South (left) to North (right)
29-06-2013, 00 UTC + 54h

Rel. Hum
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AROME-EPS - High/low-res ECMWF coupling (m.szucs)

« LBCs-T1279 (~16km), 20 members
provided by ECMWF to EPS
community for 3 periods.

*  Winter period ( 26.12.2011 —
8.1.2012) was evaluated

* Downscaling compared for HR-LBCs
versus LR-LBCs (T639, ~32km)

» Positive impact is bigger for upper
levels and smaller for lower levels
and near surface

Continous Ranked Probability Score, var:RelativeHunidity, level:788hPa, location:DOM

i i i i i i
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Continous Ranked Probability Score, var:Geopotential, level:588hPa, location:DOM
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AROME-EPS - High/low-res ECMWF coupling (m.szucs)

Impact of HR-LBCs is comparable to
impact of higher number of LR-LBCs

Spread-Skill relationship, var:RelativeHunidity, level:786hPa, location:DOH
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ECMWEF-HR coupling vers. PEARP
coupling

Spread-Skill relationship, var:2nTemperature, level:Surface, location:allstation
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Spread-Skill relationship, var:18nHindSpeed, level:Surface, location:allstation
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AROME-EPS TEST of EDA-Suite (w.szucs)

« Set-up of ensemble 3DVAR for
upper levels

« PEARP LBCs (10+1 members)
« 00 UTC run: 6h lag
« 18 UTC run: 24h lag

» Assimilation of perturbed
observations - conventional data : | | S —
only (OPLACE & ZAMG archive) T o e

rnse of Hgfffbee —'—

spread of Hgfffbee ——
perfect nodel

« 3h assimilation cycle F m = - m m -

tine {in hours)

| Spread-
| SKkill
| T2M

(] Te St for Wl nter pe rlod spread-skill r‘elationship, vvar:RelativeHuv:iditg, level:'Surl‘ace, locatyion:allstation
(26.12.2011-8.1.2012, 2 days of Sp.read-
spin-up) of Skill

't Nkl gl RH2M
Results Vs 25 i L

» Visible improvement for surface (more i
than for upper levels) for the first 3-12 | « _
hours ot i of Pt ——

rews of Jefifee —— |
« Additional spread at the beginning which , | | e tiri ——
decreases with time
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AROME-EPS TEST of EDA-Suite (w.szucs)

Results for upper levels: Advantage of short-time lagged coupling

Spread-Skill relationshi

p, var:Tenperature, level:8568hPa, location:AROHE

Spread-
| Skill
1 T850hPa

Spread-Skill relationship, var:HindSpeed, level:925hPa, location:RAROME

nwp central europe

| Spread-Skill
{ Wind speed
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spread of PEARPcoup1s
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Spread-Skill relationship, var:RelativeHunidity, level:788hPa, location:AROME

Future tasks:

"1 Spread-
| Skill .

| Find more optimal perturbations
| RH700hPa

« Combination with other perturbation
methods (e.g. physics)
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AROME-EPS LAEF-downscaIing ( T. Schellander-Gorgas )

3-months downscaling experiment with ALADIN-LAEF coupling files -

RH2m Bias
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Results

Visible improvements
for MSLP, partial for
RH2m, T2m, Wind,
precipitation
Improved Biases +
RMSE

Larger percentage of
outliers

Smaller spread
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AROM E'E PS LAE F'd Ownscaling ( T. Schellander-Gorgas )

Precipitation results with SAL (RR-6h, Austrian INCA domain)

» Improvement of Amplitude Score — less over-estimation during the
day

2

* Improvement for light rain events, equal for intense rain

A-component AROME-EPS ___
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Outlook

ALADIN-LAEF

* Proceed to 5km resolution

« Multiphysics + SPPT + Stochastic soil physics
« Ens-3DVAR

AROME-EPS

» Further evaluation of downscaling experiments
« EDA for upper levels AND surface

« SPPT (continued) and multi-physics
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Thank you for your attention!
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