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Cloud nudging based on HARMONIE scheme (S. Van ﬁ

der Veen MWR 2013) oy

« Wk NG MISG cioud masik, cloud top temperature and cloud cover and
cimudi hase gt firom surfzee stations (SYNOP/METAR/VAMES) to modify model
Hruwnmi diy amd] tesmmpeatiunes swicih thait ,modiel clouds™ are close to observed ones
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Cloud nudging - code modifications

OBS-> | GETCLOUDINFO PREPROC-> OBS on GRID in FA-FILE-> 001

* Start from: Pre-processor ,,getcloudinfo” trunk r14912 40h1, main
routine: branch 38h1.2, adapted to cy40tl export

* Several timeslots: ->run pre-processor once per slot save
observations to different vertical level in FA file: S001->5S003,

modify also: mf phys.F90

« satellite projection adapted to Austrian ¢

>ASCI|
* Enable reading of NETCDF NWCSAF
data (until now HDF5)
* add optional critical humidity profiles
from ALARO/Haiden 2004
* Take orography into account for surface
* take optional saturation equation from
Goff-Gratch to get gsat (water and ice)
 Random perturbation generator for obs
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Cloud base above sea level from interpolated surface“
stations <
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Cloud nudging 1st January 2017 09UTC+3h
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Icing forecast with Makkonen model for Ellern J

windturbine 2nd January 2017

Icing Forecast based on AROME: 2017010200
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SCADA windturbine assimilation

- wind sipEad fdmrsataturedagwh daa dokatipositividiviaichdirhatohtub
. H’eqaghtn AROME like one Iayer windprofiler enable temperature for

. ResivrR AROFME kdohB%aYer windprofiler enable temperature
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- speed is corrected for perturbation of flow by turbine S

software
PosfEableme: picflow is also disturbed by neigboured wind
->the model ,,does not know" it ->bias

» Take only highest/single standing turbine data — data los
» wind direction specific blacklisting
> bias correction from longer timeseries — variability?

> amisese et RadAaqERtPet al. 2012, WRF)

to reduce effect in the first guess
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Parametrization of windfarms (21 Turbines) *J’
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SCADA windturbine assimilation

U SCADA first_guess_departure 20170102 00

First guess departure U

CADA first_guess_departure 20170102 00

First guess departure U

first guess with windfarm param off first guess with windfarm param on -

+3h forecast
Verified against
13 turbines

worse ->

U:Join=1.93/0.18 |l ;’_:JJO/ ”__=21 gé%’-;g
T: Jo/n=2.35/0.55 - JOINF£.05/U.

1.628  -4.177 0.233 1.791 2.043 2.091




low clouds
2nd January

2017 00UTC+0h

underestimation
of low clouds ..
due to temperature
assimilation




Conclusions

* cloud assimilation can improve low cloud cover significantly
* Nudging can add additional benefit to just modifying init file
* Cloud masking at sunrise might be problematic

* Slight differences for low clouds with different critical humidity
profiles

* windfarm parameterization (Fitch et al. 2012) can reduce cost
function and first guess departure of assimilated windturbine winds
and improve 125m wind forecast

* windfarm assimilation led to slight improvement of 125m wind (1
case)

* subgridscale interaction of wind turbines needs additional effort

* wind turbine temperatures more problematic than wind ->low clouds
dissolved in 2 cases ->re-define observation error

* longer timeseries, more cases for evaluation needed



ICE-CONTROL

25.04.2013
Folie 16

@ZAMG

Zentralanstalt fiir
Meteorologie und
Geodynamik



ICE-CONTROL

25.04.2013
Folie 17

RHMAX=0.85
RHMIN=0.78

HAIDEN, ALARO ﬁbACR;a%D 1.2
hﬂté%'\;; LHUCN=T REFLRHC=150000.
i ' HUCOE=1.4 TEQH=60.
HUTIL1=-0.6 RHCEXPDX=0.3
HUTIL=1.3 HUTIL2=1.1 RDTFAC=1.0
NPCLO1=0 HUCRED=1 SCLESPR=248000.
NPCL02—1 SCLESPS=2500.

CCC 1 jPRB—MAX( HUCOE*ZVETAF**NPCLO1*&
& (1._JPRB-ZVETAF)**NPCLO2*&

& (1._JPRB+SQRT(HUTIL)*(ZVETAF-0.5_JPRB)),1.E-12)

CCC=1._JPRB-MAX(1.E-12,HUCOE*ZVETAF*(1._JPRB-ZVETAF)/&

& ((1._JPRB+HUTIL1*(ZVETAF-0.5_JPRB))*(1._JPRB+HUTIL2*&

& (ZVETAF-0.5_JPRB))))




ICE-CONTROL

25.04.2013
Folie 18

ZMESHEXP=(REFLRHC/(TEQH*PGM(JX)))** RHCEXPDX
ZIL ESEFR=1.0_JPRB/SCLESPR
ZLESEFS=1.0 JPRB/SCLESPS
I ZRMF comes from FONICE function
ZRMF=1.0_JPRB-EXP( -(RTT-MIN(RTT, TM(JX,JK)))**2. JPRB

& * (1.0_JPRB/(2.0_JPRB*(RDT*RDTFAC)**2._JPRB)) )
ZLENO0=1.0_JPRB/(ZRMF*ZLESEFS+&
& (1.0_JPRB-ZRMF)*ZLESEFR)
CCC=((HUCRED*CCC+1._JPRB-
HUCRED)*ZMESHEXP+ZLENO)/(ZMESHEXP+ZLENO)
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