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Introduction

» Acolus is the first space-based Doppler Wind Lidar mission by

European Space Agency.

» Horizontal Line-of-Sight (HLOS) wind is the observed parameter

used for Data Assimilation in NWP System.

» The instrument on board the Aecolus mission used for measuring

HLOS wind is Atmospheric LAser Doppler Instrument (ALADIN).
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ADM—-Aeolus Global Coverage (Received at NCMRWF)
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Science & Objective

» The HLOS wind measurements are assimilated using the observation operator:
Vyros = U Sin@ —vcos 6
where: vy, ¢ => HLOS Wind derived by NWP Model
u => NWP Model Zonal Wind
v => NWP Model Meridional Wind

6 => Azimuth Angle as observed/measured at the observation location.

» NWP model zonal & meridional wind component is interpolated at the observation geolocation and

HLOS wind values are derived using the said operator.

» This model derived HLOS wind measurements are than adjusted against the observed values as

obtained from Aeolus, for assimilation into the NWP system.

» The main objective is the evaluation of HLOS Wind observation and its implementation in

Global Data Assimilation System (GDAS) for acceptance into the operational system.



Experiment & Results

*» Global Data Assimilation & Forecast System (GDAS-v14 & GFS) is
used for assimilation of HLOS wind data and subsequent forecast.

¢ HLOS wind is assimilated in GDAS using GSI assimilation scheme in
3D-Var mode.

“ HLOS wind assimilation capability is implemented in GSI (Gridpoint
Statistical Interpolation) code.

¢+ The QC criteria are applied for quality check prior to assimilation of the
wind product.

¢ The acceptance and rejection criteria are considered following the
“ECMWEF Technical Memo 864”.



HL OS Validation against Observation:
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HL OS Validation against Observation:

Aeolus Rayleigh-clear HLOS wind (m/s)
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Assimilation Diagnostics:

Pressure Levels (hPa)

Global ADM-Aeolus HLOS Wind : (O-B) Diagnostics
2020110100-2020113018

0.39 1.39 2.39
0 B -l---- 1 - 1 1 1
. == reanCauni\gn Lhousands) R
50 4 ---------h .,
1 ..:..""-
100 4 COUNT -- (Dashed Line) o
BIAS - (Solid Line) __...—-"."'
1501 RMS .. (Dotted Line) e :
- .
200 1 _ | = P
250 A - : K.
| 4 | =
300 4 ,’ | .
| y I -
350 p ! .
] Y | | .
400 - ] I .
1 1 : .
450 i I H
] 1 : N
500 1 - | .
] - I -
550 - ¢ l s
9 I | “
4 1
600 -..,,~§ | .
-~ I ™
650 - - I .
4 ———— : :
700 - - I H
] -..."'--. : .
750 - - : .
- *
] —-"—— : .o
800-.. ---_------- : "‘.
850 - S m—— ) -~
] - | Yo,
- I ‘u,
900 - - I .
] o o Wm0 ¥ | ‘0.
050{ =m===7 ! .
1 I
1000 ) ) T T ) ) ) I L) ! L) L) Ll Ll Ll Ll L Ll Ll
=10 -9 -8 -7 =6 =5 =4 =3 =2 -1 0 1 2 3 4 5 6 7 8 9 10

Mean Value (m/s)



Pressure Levels (hPa)

Fit-to-Obs:
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Fit-to-Obs:

Pressure Levels (hPa)

Fits to Humidity - Global
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Forecast Diagnostics:
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Sea Level Pressure (mb)
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10m Wind Speed

10m Wind Speed (m/s)
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Track Error (km)
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Conclusion

v’ Based on the assessment results, ADM-Aeolus HLOS data is
implemented operationally in NCMRWF Global Data Assimilation
and Forecast System.
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