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Assimilation of Raman Lidar observations
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Y Raman Lidar (RALMO)

e Vertical profiles of Temperature and WV Mixing Ratio at 30
min temporal resolution ‘ ,L
e Coverage of about 60% below 2000m (see below)

Diurnal data coverage as a fraction for RALMO (T)
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© A new observation operator in MEC-light

e Convert QV to mixing ratio and interpolate to observation levels
e Observations are 30 min averages and available every 30 min. In the obs operator, the
temporal averaging over the last 30 min and the interpolation between model values at t=0

and t=60min is approximated by finite differences in time as follows:
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© RALMO against radiosondes
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© Experiment setup

e Time period: 20-30.07.2019

Assimilation Forecast
Experiment
RALMO + 326 426
operational obs
Operational obs | 325 325

e Model: COSMO-1E + KENDA-1
e observation error: 1 Kfor T ; 1 g/kg for MIXR
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g ynptlc settlng 20-30 July 2019
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© RALMO measurements
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© O-A and O-B statistics (MIXR)

Mean Standard deviation
300 300
=== 3250-A -== 3250-A
400 1 — 32508 400 - 2 — 32508
2 -== 326 0-A -=- 326 0-A

500 - : — 32608 500 - — 32608
o) o
£ 600 - £ 600
v g
2 700 2 700
] ]
& &
800 A1 800 A1
900 - g 900 -
1000 T T T T T T T 1000 T T T T T T T
-0.6 -04 -0.2 0.0 02 04 06 000 025 050 075 100 125 150 175
ME of Mixing ratio [g/kg] STD of Mixing ratio [g/kg]
i ey ca # q}‘ £ {,‘J = w qp {: ap
<k ] g o o [ Operational obs . 4 . o . "
o o . o o &
o o Y N & RALMO + operational obs : o & O P )
H’E‘}‘ & o n n oL "f? = rﬁ & N v = n n noo o o o dh  dhel "
& & & MeteoSwiss.. s & o & FO A S Lo o 2©2021:09:07 “Bas Crezee & @
_d  d o gk podp g dh  pdp D Do H o db _w dr @ S dh b g dh I ¢ <

n
qp qp P -
c

D Gl b hd Gl S Bd b P Ghdd S GEHE o adhd $ 0 B B H o dh B



@ O-A and O-B statistics (T)
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Verification of FG against radiosonde (RH/T)
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© Verification of FG agalnst surface data (TD2 )
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© Verification of FG against surface data (T2m)
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© Verification of FG against surface data (RAD)

GLOE ME 325 FG-det_ch 325 FG=— deLch .
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Operational obs
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Operational obs

RALMO +
Operational obs

© Verification of FG against MWR (Brightn. Temp.)

e Payerne; zenith angle 0°
e Moisture sensitive channels show large improvement

e Similar for other angles (not shown) [ gztr;goral obst_ ob ]
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© Summary of First Guess verification

Surface Radiosonde / MWR (PAY only)

Temperature

RH/TD

Radiation

Brightness Temperature
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-+ Verlflcatlon of FCT against surface data (Td2m / RAD)
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ion of FCT against surface data (Cloud Cover)
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ation of FCT aqalnst surface data
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© Summary

First Guess (FG) Forecast (FCT)
Surface Profile (PAY only) Surface

Successful assimilation of Raman lidar
mixing ratio and temperature profiles Temperature
Dry bias in model is corrected RH/TD
Precipitation improves «<—— cloud cover
and rat_jlatlon got worse _ Radiation / Cloud
Potentially related to model tuning Cover
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© Outlook

 New case studies 4 : - N
: : Desroziers statistics (obs_err_stat)

— More convective cases (improve
statistics)
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— Other seasons
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