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Towards optimal use of high-resolution observations
and flow-dependent assimilation, also in nowcasting range

4D-Var multiple outer loop version, coupled

to full range of “operational”observations,
optimizing computational performance [ﬁ[‘]] o | R
- gﬁ[ii:iiﬁiﬁ?;[ﬂm Shle, 1 o " R Thousand of observations used over

* relatively small but densely
= ¥ populated area

Implementation and sensitivity/validation
studies with LETKF and hybrid 3/4D EnVar

SCT, spatial consistency test
DEM, digital elevation model

% forecast test. The observations are
. compared against the NWP model
", fields. It is possible to consider
deterministic and ensemble NWP

Assimilation setups for nowcasting

New observations: GNSS slant delays,
cloudy radiances, amateur weather
stations, smartphones, preparations for i
next generation satellites ~
Re-analysis activities (e.g. CARRA)
Testing observation preprocessing with
SAPP
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Forecast model

HA4D 1410 Voalbare Wa me‘l ew 42) an: 2018041003, 1c D 74 oEtL._, HAArt 1 Ie'rFWa!rle'fI {w zan 2318'1: co:f tua? a SUTC
mom o= owon W 1m om0 = mo

-_.__-EIEL.Z- - -_.D@i_.

Convection-related problems

- Problems with severe convection due to
several causes

- Short-term corrective actions in Cy40h1.1
- surface evaporation/ assimilation

- activeness shallow convection,
turbulence

- cloud microphysics.

*+ Too early increase in LAI and too strong
evaporation/evapotranspiration seems to be cause, surface DA
reacts to too low T2m and too high Td2m

+ Tests in 40h1.2.tg2 (crude):

Aerosol: Sea salt, sulphate implemented in * Reduced LAI (*0.5)
. . . S I + Increased Stomatal Resistance (*1.25)
radiation parametrization; ImpaCt small but * Reduced soil moisture increments in OI (*0.33)

positive when significant aerosol are present
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Towards the hectometric scale

Very high resolution Harmonie-Arome

*  Working group on very high resolution modeling

Towards increased operational resolution (1km,
90L?), first in deterministic mode and then as EPS
(1km) Hectometric scales, on the longer term.

Scientific (dynamics (stability, level definition, ...),
parametrizations, DA, surface, EPS) including urban
aspects and the use of VHR local network
observations

Computational efficiency aspects.

https://hirlam.org/trac/wiki/Meetings/H
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Including ensemble nowcasting setups ...

LTI
/—_ B LTI
IIIUl
thiry,
. W. [ |

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000 UTC

i
|||IImll|II||IIJ'J'n‘f|II|I|Im|'
LT

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000 UTC

LTI
IHI'I‘I'|||||||
Nty
11

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000 UTC

/——mI""m"I"mImm""m"""""m"

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000

Hm
/_ N, .
LT
|
o W' Em

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000 UTC

i
||||ImI|||I||I|JHfl|II|I||mr
lllllu
1l

2330 2340 2350 0000 0010 0020 0030 0040 0050 1000 UTC

O base analysis time ~~ " observation data window



Selection: ALL using 818 stations

I Td2 Period: 20160513-20160519
Surface analysis P 10045
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horizontal interpolation: Gridpp Forecast length
SU rfeX V8.1: upgrade Of SOiI, SﬂOW, urban Seawave mOde"ingby Lichuan Wu, SMHI Comparison the measurements from two
. . . ATMOSPHERE cva3 buoy sites in Ba_ltic Sea with simulation
modules. Also improved versions of sea ice ARMONESURFEX || SURFEXVE0 e S
and lake modules introduced. Proposed [
combination of new/upgraded schemes to | vy il
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be tested in coming year. il
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+ HARMONIE-AROME 40h1.2

» 54-hour forecast every six hours

» 2.5 km grid (900k grid-points)

+ 10-member ensemble at 0600/1800 UTC

Probabilistic forecasting

Operational or pre-operational

Operational NWP Costs: 2017-2020

HarmonEPS suites in Dk, Ir, NI, No-Sw-Fi, el L
Sp (typically 10-20 members, 2.5km) iz Enseipe System
Larger domain (+3D-Var) -..______%____‘
Stopping hydrostatic GLAMEPS production ¢ W
by m|d-Ju|y 2019 Currentcosts —__
Making ensembles suitable in nowcasting .
range through e.g. overlapping windows - -
cycling strategy v\/\/p R = rereeenone:
EDA perturbations and surface field P e X LT I MR
perturbations clearly beneficial for e rroeery | | (et e
spread/skill ratio. o oo =

Experimenting with SPPT, SPP and \ o =
different pattern generators R T Good overalleffectof actvating EDA

Increases spread throughout the forecast range,
Particularly for the first ~12 hours.

Intercomparison of different LBC

Surface perturbations scheme gives higher spread

pe rtu rbat| ONSs: S LA F, 1 h E N S com pa ra b I e .Lo‘w.-' clouds = . . than perturbing the surface observations.
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Verification, system

Aim for single common verification package: HARP

- HARP-v1: probabilistic verification

- HARP-v2: spatial verification included

- “End 2018: beta-release of HARP-v3: integration of in-situ and
conditional verification, more user-friendly interface

Optimizing code/modernizing scripts and repository:

* Overhaul of parts of scripting system

* Move to git repository

* Optimization of microphysics/EDMF code, improve
parallellization of 4D-Var

* Next: single vs double precision (Cy43)

* Engaging in longer-term collaboration with computational
science institutes (BSC) on code optimization
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Operational cooperation between
HIRLAM services increasing swiftly

MetCoop NordNWP (orig) UWC East
(MetCoop +Baltic)
and West

(Dk, Ic, Ir, NI) ...,
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Have a fruitful meeting and enjoy your time in Salzburg!
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