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Limited Area Modeling in Central Europe

nwp central europe

RC LACE developments in 2018

Martina Tudor, RC LACE MG and many researchers
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Who? What? e

______________________________________________________ LaNs SRNWP Consortia in Europe ;Hi']r!, m

Regional Cooperation for Limited Area Modelling
in Central Europe: NMSs of Austria, Croatia,
Czech Republic, Hungary, Romania, Slovakia and

Slovenia - common operational applications

LAEF — limited area ensemble forecasting system
OPLACE - observation pre-processing for LACE
Verification — operational national forecasts

- common research activities

http://www.rclace.eu/?

’ v - zamaG D% .d‘hh.

mmmmm

% 5%{2% 2&- ARSO METEO

Slovenia

)



http://www.rclace.eu/

Organisation

Project Manager: Martina Tudor (since 1.4.2018)
Area Leaders:
R
- Data assimilation (upper air and surface): Antonin BuCanek NN
- Dynamics and coupling: Petra Smolikova /N
- Physics (and surface parametrizations): Neva Pristov

- Predictability: Martin Bellus

= .
Data Manager: Alena Trojakova ® D
ALADIN-LACE System Coordinator: Oldfich Spaniel

Operational Forum
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Www.rclace.eu

Organization | Operational RC LACE Actions Dncumems Data base of
activities Projects cases

Welcome to RC LACE website

RC LACE

(Regional Cooperation for Limited Area modeling in Central Europe)
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24 October - 16 November 2018
Call for RC LACE MG position

Area Leader for upper air and surface
data assimilation

24 October - 16 November 2018
Call for RC LACE MG position
Area Leader for dynamics and coupling

24 October - 16 November 2018
Call for RC LACE MG position:

Area Leader for ensemble prediction
and predictability (EPS)

24 October - 16 November 2018
Call for RC LACE MG position:
Area Leader for physics and surface
parametrization

24 October - 16 November 2018
Call for RC LACE MG position:
ALADIN-LACE system coordinator
24 October - 16 November 2018
Call for RC LACE MG position
Data manager

24 October - 16 November 2018
Call for RC LACE MG position:
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Operational RC LACE Actions Dccumems Data base of Events Forum Private zone
activities Projects cases

Organization

Operational activities

© Operational namelists and reports

« LACE operational namelists « Operational status report

« LBC data « Integration domains and computers
Gountry Computer Nr_of points resolution | Nr_of levels | Cycle Configurations
. 001
Austria ALAS 600x540 | A.8km 60 | CY36T1 °
a SCHEEX AROME 600x432 | 2.5 km 50 | cvaoTl CANAR
3DVAR
Croatia MR8 240x216 | 8.0km a7 | cvasTi 001
SGIUV 2000 HR44 480432 | 4.0 km 73 | Cv3sT1 DADA
HR22 450x450 | 2.0km 37 | Ccv36T1
czech Republic €001
NEC $X-9 CZ_OPER529x421 | 4.7 km 87 CY38T1 DFI Blending
CANARI
Hungary ALARO/HU 360x320 | 8.0 km 19 ee927, 701, 002, 131, 001
a IBM iDataplex LAMEPS/HU 360x320| 8.0 km 45 | cvasTi €927, 001
AROME/HU 500x320 | 2.5 km 60 ee927, 002, 131, 001
Romania | 5 g ADE Linux cluster | ALARO/RO 240x240 | 6.5 km 60 | cvdoTi 001
Slovakia IBM Power 755/10 SK9 320x288 9.0km 37 | cvaeTi 001
IBM Flex System p460/12 | SK_OPER 625x576 | 4.5 km 63 | CvdoTi DFI Blending
Slovenia SGIALTIX ICE-X 8200 5154 421x421 | 4.4 km 87| azsT1 CANARI
SISdar 421x421 | 4.4km 87 Fslvori
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775 LACE
Operational products - members

ALADIN Operational Products [

Choose model Country: _ Type: Datetime: Intsqyetion] Esrecast

ARPEGE precipitation24 ~ || 2018-11-12 v | 00:00 ~ | 6 I

Open new map page

And source i b

18 Operational
Austria (ALAS) 24
Czech Republic (CZ_OPER) o
If "Create ZIP" was checked, the download link will be shown in the bottom of this page.
ARPEGE ECMWF
". Base: 12.11.2018 00:00 /4 ; Base: 12.11.2018 00:00
Valid: 12.11.2018 06:00 - 13.11.2018 06:00 (30 h) ||}

" ) Valid: 12.11.2018 06:00 - 13.11.2018 06:00 (30 h) ||1§
# [AR 0.5° x 0.5° grid] Precipitation [mm/24 hours] J - s v [EC 0.125° x 0.125° grid] Precipitation [mm/24 hours] ||

15 30 70
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‘Operational products - members

ALADIN Operational Products

Operational
Country: Type: Datetime: Integration: | Forecast:
_ 2 cloudiness ~v ||| 2018-11-12 ~ ||| 00:00 ~ || & Create ZIP file: [ Open new map page
Slovakia (5K9) 6 L
Slovakia (SK_OPER) 12 Close this page
DWD icon/eu_nest 18
Y
— v 249
If "Create ZIP" was checked, the download link will be shown in the bottom of this page.
Austria (ALAS) Czech Republic (CZ_OPER)
Base: 12.11.2018 00:00 : JY Base: 12.11.2018 00:00
Valid: 12.11.2018 00:00 (000)
[AT 0.04° x 0.06° grid] Cloudiness [1/10]

Valid: 12.11.2018 00:00 (000)
A5 [CZ 4.71 km grid] Cloudiness [1/10]
5 5 5
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‘Operational products - members ,(
ALADIN pEPS Multigrams Operations! |

Datetime: Integration:

2018-11-15 ~ | 00:00 ~ |Create ZIP file: - Open new map page
gustsiom .
mslpressure

precipitation
relhumidity2m Date Run

If "Create ZIP" was checked, the download link will be shown in the bottom of this page.

Town:

BRATISLAVA
Only for |EEe =

Member | Ui

: LJUBLJANA
Capitals SRAC e

cloudiness
Bratislava-Letisko 2018-11-1500 UTC
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Bratislava

Bucarest
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‘Operational products - members

ALADIN pEPS Multigrams

Total cloud cover

nwp cenfral europe

Tetal doud cover (18]
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Operational
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Bucuresti 2018-11-1500 UTC

Bucuresti 2018-11-1500 UTC

Bucuresti 2018-11-1500 UTC
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Operational products - verification

Choose Surface_map v~ Surface maps

- Parameter
201810 i) 00 v
Output  fms
201808 SHMU(SHMU) - ALARO 4.5km, 63vl, cy40t1, DFI Blending+surface analysis, ARPEGE Ibc)
201807 SI04(ARSOQ) - ALARO 4.4km, 87vl, cy38t1, data assimilation(3DVar+CANARI surface analysis), ECMWF Ibc
201806 ZAAL(ZAMG) - ALARO 4.8km, 60vl, cy36t1, data assimilation(Ol/CANARI surface, IFS upper air)
Date 201805 SIAR(ARSO) - ALARO 4.4km, 87vl, cy38t1, data assimilation(3DVar+CANARI surface analysis), ARPEGE Ibc Operational
201804 ALARO verification
201803 Exp: SHHU Selection: ALL 577 stations
1p biee Thear st Large domains
Mslp bias [hPal at @@ UTC
201801 Used £00,06,12,183 + 00 86 .., 60 g
52 7 T T T T T 1.5 -1.8 b 1 f
, __ i +3-10 + \\ep [nterface
Selection : . -8.5 8.8
> 0.0 0.5
ALL sa L L& 1 8.5 1.8+
Area Austria M 1.0 1.5 «
Croatia AR " ," *
Czech 48 | " . i‘ €+ 3 n .
e SO N0 TE .
Hungary ! S, e TTe » .
O er Slovakia Red o L. A . ,::'
p Slovenia 2 Bl I N Fioe s e b
-

e . .. RIS
Stat | "-v»/; \ \w\x

CHMI a2 b Y \,.,} Yeinen .

sl04 I_/’\ \:\ : :’
= Lo 0 b
Forecast™ E— " - - -
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RHSE SIAR —%—

HHHHHHHH BIAS SHHU —8—

BIAS HUAL —B—
BIAS CHHI —E8— BIAS CHHI —E—
BIAS SIaq —E— | 200080

BIAS CRO4

IIIIIIII BIAS SIAR
CASES
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Forecas t length

Forecas t length Forecas t length

RMSE and BIAS dependency on forecast range (0 to 60 hours) for operational forecasts
from different LACE members (colours, Croatia - cyan) mean sea level pressure (left), wind
direction (middle) and relative humidity at 2 m (right) for October 2018.

’ Operational
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Operational products - verification

Output

Date

Area
Oper
Stat

Forecast
range----
>

201810
201809
201808
201807
201806
201805
201804
201803
201802
201801

ALL
Hungary
Austria

HUAR

i%

Bias
Rmse

ALL

3
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Surface maps

{~! Parameter
B Mslp ~ 00 v

RC LACE
HUAR(OMSZ) - AROME
ZAAR(ZAMG) - AROME

Exp: HUAR Selection: ALL 3082 stations
Period: 201818
Hslp bias [hPal at @8 UTC

Used £00,03,...,213 + 00 83 .., 48
51

58 | SR

49 - +

a8 - s .

Lat
.
.
+
*
»
L
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46 -

45

44 | +

43 L 1 1 1 L L 1 1

g

28

Operational

AROME verification
Smaller domains
Separate interface
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‘Operational products — LAEF prob. charts

Limited Area Ensemble Forecasting - Probability Charts

Type: Datetime: Integration: | Forecast:
prob_precéh_gt_00 05 10_15_25_35mm 2018-11-15 ~ | 00:00~ | 000
prob_prec12h_gt_00_30 45 _70mm 006
prob_prec24h_gt_00_20_35_55 90mm 012
prob_windgust6h_gt_18 23 29 33ms 018
prob_CAPE_6h_gt_500_1000_1500_2000 024 |

Create ZIP file: [ Open new map page
' Show

Operational

Base: 15.11.2018 00:00 Base: 15.11.2018 00:00 ‘*-’&!’ T Base
Valid: 15.11.2018 00:00 - 15.11.2018 06:00 (006) Valid: 15.11.2018 00:00 - 15.11.2018 06:00 (006) valid: 15.11.2018
[LAEF] Precipitation > 0 mmy/6 hours [%] [LAEF] Precipitation > 5 mm/6 hours [%] [LAEF] Precipi

30 50 0 E
“’Q}{‘ _ Base: 15.11.2018 00:00 Base: 15.11.2018 00:00

Base
Valid: 15.11.2018 06:00 - 15.11.2018 12:00 (012) Valid: 15.11.2018 06:00 - 15.11.2018 12:00 (012) Valid: 15.11.2018
[LAEF] Precipitation > 0 mm/6 hours [%] [LAEF] Precipitation > 5 mmy/6 hours [%] [LAEF] Precipi!
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— LAEF prob. charts

a Ensemble Forecasting - Probability Charts
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Datetime: Integration:

2018-11-14
2018-11-13
2018-11-12
2018-11-11 .,

00:00 ~

Create ZIP file D

Open new map page

If"Create ZIP" was checked, the download link will be shown in the bottom of this page.

2018-11-15

LAEF-EPSGRAM from 20181115 00 UTC
11816 Bratislava 48.2000; 17.2000; 133m (283m)

Distribution of 10 m wind direction
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=~LACE

nwp cenfral europe

‘Operational products — LAEF meteograms

Limited Area Ensemble Forecasting - Epsgram

Operational
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Operational products — LAEF meteograms

LAEF-EPSGRAM from 20181115 00 UTC
11816 Bratislava 48.2000; 17.2000; 133m (283m)

Distribution of 10 m wind direction

LAEF-EPSGRAM from 20181115 00 UTC
13014 Ljubljana 46.2167; 14.4833; 362m (548m)

Distribution of 10 m wind direction

7 vV v

LAEF-EPSGRAM from 20181115 00 UTC
11520 Prague 50.0167; 14.4500; 302m (329m)

Distribution of 10 m wind direction
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LAEF-EPSGRAM from 20181115 00 UTC
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Distribution of 10 m wind direction
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Operational LACE LBCs from IFS

IFS grid (octahedral — gaussian)

ARPEGE grid l—
ALADIN Lambert grid l ALADIN Lambert grid

ALADIN Lambert grid

IFS grid (octahedral - latlon) IFS grid

ALADIN Lambert grid

Currently 6 LACE countries share the same

coupling files from ARPEGE and IFS (and Configuration 903 is working!

PEARP and ENS) Thank you Ryad EI Khatib!
Testing under way

ARPEGE: 8 km resolution, 105 levels

IFS: 15.4 km resolution, 60 levels

LBCs are on a quadratic grid

Operational
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~ =~LACE

wwv Data assimilation area
Operational implementation of full data assimilation systems /0 \
- combined upper air and surface data assimilation in all countries

(Two-)hourly updated data assimilation systems - AROME 1.2 km in At Operational
Background error statistics in 3DVar - ensemble based B matrix (Sk, Cr)

Surface data assimilation using extended Kalman filter (At, Sk)

7

k to web page )

Radiance observations in DA systems CQ With reports >

- a new configuration of VarBC suitable for LAM
http://www.rclace.eu/?page 11

Radar reflectivity and radial wind

- back-phased BATOR, quality check OPERA, homogenisation pre-processor

Assimilation of GNSS path delays and Mode-S observations

mmmmm
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http://www.rclace.eu/?page=11

Data Manager - OPLACE

e high resolution surface synoptic data exchange
- stable and reliable for operational use

- only minor updates Operational |
* high resolution aircraft data exchange from modern air surveillance
systems

- Mode-S MRAR from ARSO/Slovenia

- Mode-S EHS from KNMI/Netherlands

- stable and reliable data provision

 extension by Mode-S MRAR from the Czech Republic - ongoing
* Mode-S EHS from Slovenia and the Czech Republic - ongoing

40"

 negotiation with KNMI about processing our data started (B. Strajnar)50 T

» All Members explore availability of Mode-S data.

45

. The geographical distribution §1
* OPLACE access for non-LACE countries res aircraft Mode-S MRAR dait

- currently two non-LACE users (Tunisia, Poland) from Slovenia (red) and of Mogle-$
EHS data from KNMI (blue). e

> EZAMG % .L!.

DHMZ

: GTS (blue) and of d¢i
OPLACE national data exchange and access natio(na| o)bservatigr 2

ARSO METEO
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Data assimilation and Observation Preprocessing System for “~~LACE

nwp central europe

RC LACE (OPLACE)

OPLACE - A common observation preprocessing system:
- processed and quality checked met. obs. in an
appropriate format for data assimilation in NWP models.

- NMSs exchange their dense national surface synoptic
measurements and high-resolution aircraft data in real-

time.

OPLACE ensures stable and reliable bases for

operational NMS purposes.

Surface synoptic
Aircraft

Upper-air sounding
Wind profiler

Atmospheric motion vectors

Satellite radiances

Ocean/sea winds

SEE POSTER!

SYNOP, SHIP, BUOY
AMDAR, ACARS
TEMP, TEMP MOBIL
EUROPROFILE
GEOWIND, HRWIND

SEVIRI
AMSU-A/B, MHS,
HIRS, IASI

ASCAT

Meteosat 10/11

Meteosat 10/11
NOAA 15/18/19
Metop-A/B,

Metop-A/B

ASCII, BUFR
BUFR

ASCII, BUFR
BUFR
BUFR
GRIB
BUFR

BUFR

DHMZ

Pressure [hPa]

20 -5 5

Histogram of FG Departure vs. Pressure (n=8507244)

10 15
FG Departure [m s71]

20

10t 10? 10% 10¢
number of observations per bin

Austro Control ModeS

ol e
vty

DA: ALD/3DVAR _ Exp: VGPS
Date: 2017.06.15. HH: 12 UTC
Obs: Synop  Var: APD (71)

@ Active (71) @ Passive(0) ® Fojected (0) @ Blacklisiod (0)
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24 |-

22

OFr2rTierT enr eyl Ol 25 41 6l 8120 225124

Figure 1: Time evolution of RMSE for wind speed at 250hPa
verified against aircraft observations for period of 11 Jan — 9 Feb
2017 12UTC. Reference and Mode-S EHS experiment.

CHMI

5 5 B ¥ 8 84 & 2 8 § 8

20 25
Forecast length

Operational implementation of GNSS ZTD assimilation in Hungary.

B Py Operational
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wwv Radar data assimilation

The review of available technical solutions for radar data pre-processing
OPERA data for the radar data from abroad, but additional preprocessing is needed
The radar data homogenisation is essential for the radar data assimilation!

ate:time 201805 23:000026 elevation 0 50

plbrz DBZH_qi_total 0_40_20180529000026 0 50
sdate time 20180529:000026 elevatian 0.50

Spurious echoes remain in the
OPERA data even for large values of
total quality index.

We can’t fully rely on OPERA QL.
The QC of radar data seems
beyond the scope of NWP but it is
essential for the data assimilation.

Filtered DBZH values below the
threshold of 0, 0.2, 0.4 (top) and 0.6,
0.8 and 1 (bottom) Sof the OPERA
total quality index (pl total) for plbrz
(Brzuchania).

} EEEEE =0 ARSO METEO
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R~ 7T LACE
-~y Dynamics and coupling area

Design of vertical finite elements scheme for NH version of the model
- Jozef Vivoda, Petra Smolikova, Juan Simarro, “Finite elements used in the vertical
discretization of the fully compressible core of the ALADIN system”, accepted in MWR, 2018.

Tuning and redesign of the horizontal diffusion depending on the scale
- Several high resolution tests have been prepared in frame of the preparation work of the next
operational suite of CHMI

_ o _ o http://Awww.rc rAﬁﬁﬁ\%%@BQ&
Dynamic definition of the iterative time scheme ~ with reports >)
- implemented in the code on the base of cy43t2 and phased to cy46tl T

Terms redistribution through new vertical motion variables
- New definitions of the vertical motion variable are proposed (w5 and w6), implemented in cy46

Tuning the wind field dynamical adaptation in very high resolutions
- 500 m and 250 m resolution experiments were run using high resolution topography

| | ol e iy ARSO METEO
’ v - zamaG D% Pty =R,
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http://www.rclace.eu/?page=13

R~ 7T LACE
-~y Dynamics and coupling area

Tuning and redesign of the horizontal diffusion depending on the scale
- Several high resolution tests have been prepared in frame of the preparation work of the next
operational suite of CHMI

Spectrum of kinetic energy
dynam Vertical profile of diff.coefficients (+0012 hour forecast, model level 020)
1 dom,, s?l niv. BaSEI 201?-01-04le0 - ECI-Ii 48H .
j Beeee ".i:r'._:‘:;__'_m | ’ -':._‘e.r 2‘3." .:\.r
200 ~ “"iii'-é'f.fﬁ.... - '01 N
) "_.X‘ i —
] -‘A&s L 8 o e ] 10°
)
| T: > | 2100
400 | P - £
1 5 i g 10_2
T 8
d‘-’ Tn.'.' 3 =g S -5/3
= o H g 10
600 - 25 = H
- J"-,;".H W
&
2
@
2
%
-
X

| & I

800 - ; B —— nh orig.
1 E I nh set1
| | I

10% -3
~nh set2 wind L —
& —— nh set2 temperature 10
T T T T 8 4
-6.0 -3.0 0.0 3.0 6.0 : . ; a ; 10°® "
0 100 200 300 400 500 103 102 10" 100 10
mma130@azi! Tue Sep 11 152316 UTC 2018 [K"day] ALAD : DHFDLALAD rrdxtau’ pdilev_sld/irdampx wavenumber [km-']

DDH characteristics (left) temp. tend dyn part for HY (red) and NH (blue), the reduced spectral
diffusion coefficient vertical profiles (middle) and and kinetic energy spectra at lev 20 (right).
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New definition of vertical velocity dynamical variables “~~LACE

nwp central europe

chimney

chimney
: : d B da d4 + diagnostic bbc dd+w
& 8 8
7 | ;f
| i 7 7
. s}‘ “ . . :
N
y 1 5 5 s
5 E4 =i z,
= v 2 g g
3 S 3 3 3
2 i ‘ 2 2 D
1 | R
\ : i 1 1
0

50 100 150 g
gridpoint

50 100 150 g
griapoint

Removal of the remaining chimney effect through bottom
boundary condition and new vertical motion variables
BBC must be done consistently with model dynamics
otherwise problems appear.

It is very easy to overlook some inconsistencies in time
and space discretised equations.

On the other hand it is very hard to say a priori which
discretization details are innocent and which are harmful. | ;
Correct BBC treatment in spectral model can be AN ‘HEGEEE ™R -
technically difficult. Simple BBC can be beneficial.

150 50

Vertical velocity [mis]

k)
JR—
o i T
L B,

o I ~
P N
veloity [mis]

Zim)
e
)

ROMANIS

ol e =Fe ARSO METEO
D% eta MM 2 Siovenia ~ZAMG AN




=~LACE

nwp cenfral europe

é Predictability area

Optimization of ALADIN- LAEF Temperatue K] Relatve Humidity %]
- B-matrix for the new ALADIN-LAEF = T ==

- validation of ENS 3DVar within ALADIN-LAEF Phase |l vs
- analog based post-processing

ALADIN-LAEF maintenance

- operational ecFlow suite for the new ALADIN-LAEF
AROME-EPS

- developments at OMSZ and ZAMG, stochastic pattern
generator and Jk 3DVar method

EPS-verificaton

ALADIN-LAEF verification tool is being developed _ i .
Collaborations Bbeoat v et bk b o i ik by~ 4T
- new probabilistic methodologies to predict severe
weather conditions

Publications
http:/lwww.rclace.eul/?page=40 e T o
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Limited Area Ensemble Forecasting (ALADIN-LAEF)

- meso-scale ensemble system ALADIN-LAEF

- based on the limited area model ALADIN

- developed in frame of RC LACE cooperation,

- short range probabilistic forecast

- advanced multi-scale ALARO physics.

- provide forecast on daily basis for the national
weather services of RC LACE partners

- applied to hydrology, energy industry and even
the nowcasting.

T e

Current ALADIN-LAEF domain (blue) and upcoming domain
after upgrade to 5 km horizontal resolution (red).

in

Operational

DHMZ

SBUS for new ALADIN-LAEF operations (per year)

Code version
Horizontal resolution
Vertical levels
Number of grid points
Grid

Time step

Forecast length
Members

IC perturbation

Model perturbation

LBC perturbation
SBUs consumed per year

We  mom %

cy36t1
10,9 km
45
500x600
quadratic
450s
72 h (00/12 UTC)
16+1

ESDA [surface], breeding-

blending [upper-air]

ALARO-0 multi-physics

ECMWEF ENS
~10 mil

ARSO METEO
Slovenia

central europe

Agreed distribution of
billing units necessary
for its operations at
ECMWF HPS among
the LACE partners and
cooperating Turkey

cy40t1
4,8 km
60
750x1250
linear
180 s
72 h (00/12 UTC)
16+1

ESDA [surface], blending
(Phase 1) / ENS BlendVar
(Phase II) [upper-air]

ALARO-1 multi-physics +
surface SPPT

ECMWF ENS
~120 mil
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= ZAMG AN Q

LACE



=~LACE

nwp cenfral europe
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= 22927 ALARO to HSR
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TOUCANS turbulence scheme

- shallow convection closure: tuning, possible
improvement in the vertical profile definition,

- analysis of numerical protection algorithm for the
equation solver

- implementation of TKE-based length scales

- DDH for TOUCANS — put prog. egs. for TKE and TTE
terms into DDH arrays

Radiation scheme

- Cheap calculation of clear sky fluxes, optimized
intermittent storage, further improvement in
calculation of direct solar flux is planned to be done in
September with aim to enter cy46t1.

Cloud scheme (ALARO-1)

- the harmonisation of radiative clouds and
condensates with the microphysics cloud fraction and
prognostic condensates

Microphysics (AROME and ALARO-1)

- aerosol initialization in LIMA, hail diagnostics and
super cooled rain validation in ICE3, validation of
prognostic graupel in ALARO-1

> interaction with deep convection is changed
> warm and dry bias at top of PBL is reduced
> precipition location is better

=~LACE
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Physics area

Operational applications from ALARO-0 to ALARO-1 and
SURFEX

- validation and operational use of ALARO-1vB in local
applications (Cz, Hu, Ro)

- scientifically consistent ALARO transition from ISBA to
SURFEX surface scheme ensured

The ALARO-1vB version

Maintenance of ALARO CMC

Products for users

- hail probability, aviation related diagnostics, visibility,
convective diagnostics pack

Off-line SURFEX

- ImagineS system based on offline SURFEX with ISBA-Ags
(currently with 10 day time lag) - Hu

- Crocus snow pack model based on INCA analysis and
ALADIN DLW - Si

- downscaling tool — Si, Sk

Coupling with waves/ocean

- operational wave modelling with Wind Wave Model (paper)
- Impact of two-way coupling and sea surface temeprature on
precipitation forecast in regional atmosphere (paper)

%éSLACE

nwp cenfral europe
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Physics developments

ALARO physics package:

- shallow convection (Bastak Duran et al 2018) in
cy42t1 export, operational in CHMI

- mixing length computations in TOUCANS and
code re-organisation

- three-order-moment code analyzed

- DDH implementation of TKE and TTE equations
- non-saturated downdraft

- prognostic graupel

- surface roughness in SURFEX

- ALARO1 coupled with SURFEX

- coupling with the sea surface (ocean and waves,
published papers)
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15 20 25 30 35 40
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roughness computation in presence of snow — assimilation cycle

BIAS, averaged from Oh UTC forecast over period 14/01-31/01/2017.
black line — reference;
Red line — new grid-box snow fraction formulation with tuning,

sub-grid scale contribution is not included in thermal roughness.
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LIMA scheme in AROME

ICE3-LOSUBG_COND=F ICE3-LOSUBG_COND=T
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figure (a) the black

horizontal lines show the - " ...

observations: the 1 nov 2015 !

duration of the fog (3
levels: 10m, 50m, 120m
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