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Validation of Aeolus winds by ground-based instruments

Hironori IWAI', Makoto AOKI!, Mitsuru OHSHIRO', and Shoken ISHII?
! National Institute of Information and Communications Technology., 4-2-1 Nukuikita, Koganei, Tokyo 184-8795
2 Department of Aeronautics and Astronautics, Tokyo Metropolitan University, 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract:  First space-based Doppler wind lidar onboard the Aeolus was launched for obtaining global profiles of
horizontal line-of-sight (HLOS) winds by the European Space Agency on 22 August 2018. In this study, the
Rayleigh-clear and Mie-cloudy HLOS winds for periods of baseline 2B02 (from 1 October to 18 December 2018)
and 2B10 (from 28 June to 31 December 2019 and from 20 April to 8 October 2020) are validated using wind
profilers, ground-based coherent Doppler wind lidars, and GPS-radiosondes.

Key Words: Space-borne Doppler Wind Lidar, wind profiler, ground-based coherent Doppler lidar, GPS-radiosonde

1. IZFC®HIC

RINFEE MR (ESA) 12XV Ry 75— T A ¥ —ALADIN Z## L 7-#7 2 Acolus 2% 2018 4£ 8 A 22 H
WHL EF o, H3ENRIB L-HEGBEZMEL TWD. 20204 1 A 9 H2 51X ECMWF T Aeolus
WKEVELNIAT —XOBETFTHRET V~OT —Z FLBA M Lz, FH@EarsessE (NICT) T,
Aeolus T FE# 2O H L EM a2 —L v F Ny 7T —F 4 % — (CDWL) & GPS 7 V4 Y 7 (GPS-RS)
T Aeolus DJAT — X OB ERIEEEBL TW5E. £/, KEFOV 4 K727 747 (WPR) %
AWK 72 Aeolus DJET — X OREERIELITo TWA . AR TIE, 2 b ol E& o3 % Hu 7= Aeolus
DRT — X2 OREBRIEFERICONTHET 5.

2. BAT—2BLUVBITAE

ALADIN [ £ 355 mm O EERE FXO Ky 77— 4 X —Th VY, 551 #%E (Rayleigh) L7 m Y
NRENLOHEL (Mie) X2 Ry 77— 7 b20BLT, TRENO/RMBITE (LOS) JE I & 5 H 5
5. Acolus IZ/EE 320km, 7 HEIFOKBREIY K= F R 78ETH Y, fuEm» S04 35° , #LEOE
RIFENC L —F N &2 B U, 4 8V &k 5y (1208 © & 5 Horizontal LOS (HLOS acotus) 23 51l S U 5 . AW
ZETIL ESA MO E N TWD Level 2B (L2B) 7 r ¥ 7 hE2 H W/, L2B 7 v & 7 MERK O LE %R

(baseline) IXMEXR EH I N TH Y, 2B02 (2018/10/1~2019/5/15) & 2B10 (2019/6/28~12/31 & 2020/4/20
~10/8) DI &t RITHEAT 24T - 7=

Aeolus @ HLOS WRFED 72 8, NICT 2347 & fBICF & L T\ 5 CDWL % AV, CDWL DL % Aeolus
2T A BIZ DBS TARFREOEE 7 a7 7 A L ZEE L. Aeolus DB i 2 30 43 D /K FJA % 78
L7=. &7, NICT ##i Tl Aeolus 233 5 BEIZ, GPS-RS % 2B02 O HE 2 12 18, 2B10 O HEIZ 6 1A
MER L, KEBOPE a7 7 A L Z2HE L. GPS-RSIZHRETICAEFMICFY 7 LTV 2L &2E
B L, Acolus DELH 205 120 km LN, 72> Aeolus DRl 60 2y LA O GPS-RS O KEET — % % Lt
BACH W, KRITFO WPRIZEAE, EESMIEIZ 291 m, 7T T o 0KEBREENK 12 km @ 10
SV OKER T a7 7 A VDR ES N TS, Acolus DB A2 S F£E 100km LA IZ A D WPR & iR
L, Aeolus @A 30 /0B DK FEE %2 ¥ L 7=,

Lo EE o THLNAKERES Aecolus DBBIL P E VRN TEH L THBIZHWE. F7-,
Aeolus ORMRIT ML ELIE 23 descending DA 1T 100° , ascending DA 1T 260° TH L7, HiEE
VY THE LK EEGE &2 Aeolus DR T MIZHE R L T HLOS & % H L 72 (HLOScpwr,gps-rs,wpr). = L C,
HLOSuiff( = HLOS Acolus— HLOScpwL,Gps-rS,wPR) D> 5 /N A 7 ARHE RS O EZ HH L, HLOSAcos DI
FERREE AT o 72



3. E#HER

1 {2 WPR @ HLOS & Aeolus @ Rayleigh/Mie ® HLOS & O i [¥ %z 7~ 9. Aeolus DBLHIBIAGE % TdH
% 2B02 OHMIZ BT, Rayleigh/Mie & HIZIEDNNA 7 & (1.69/2.42m/s) a7 LTW5 (X 1ab). ik
B ORMEERE RV T H Rayleigh/Mie & BICEDNA T AR LTEY, K —#%+2. Zoq7
ADERKK E LT, Aeolus DHLEICEF LEZEHEOEFIC LV DB~ DOAFANENLLTND Z
ERMY, 2BIOICBW TR ZOEHFEELEOMEEZNT - L2B Ve ¥ 7 R I, WPRT — 4% %
HWIofEHrin b,  Rayleigh/Mie & $1Z 2B10 O I 2 &1 534 7 2% 2B02 O ## L v 84 (-0.82/-0.51
m/s; leed) LTWBHZ 2R L. £72, 7 v % 5= 7 —(scaled median absolute deviation (scaled MAD))
LL TN TEDDIRWOLTND.

(a) Rayleigh - 2B02 (b) Mie - 2B02 (c) Rayleigh - 2B10 (d) Mie-2B10
80 N: 3053 . o N: 2687 S N: 8443 D N: 6050
BIAS: 1.69ms w ¥ 5 BIAS: 242ms . -y BIAS:-0.82m s BIAS:-0.51ms’
60STD: 8.08ms’ STD: 6.83ms” - ,.'. STD: 7.89ms’ STD: 647 ms” o
~ 40 Scaled MAD: 7.35 m si. X889 Scaled MAD: 594 ms! <a8%: Scaled MAD: 7.08 m s’ Scaled MAD: 566 ms” s
- 3 L as 3
£ 20 : .
2 )
wn -20 o -
S : B
£ -40 .
-60 &l R 095 : . 090 ¥ R 093
o Slope: 0.98 Slope: 0.98 Slope: 0.94 Slope: 0.96
-80 Intercept: 1.75ms” Intercept: 2.44ms’” Intercept:-0.74 ms” Intercept: -0.44ms”

-80-60-40-20 0 20 40 60 80 -80-60-40-20 0 20 40 60 80 -80-60-40-20 0 20 40 60 80 -80-60-40-20 0 20 40 60 80
HLOS ypr (M s™) HLOS g (Ms™) HLOS e (M s™) HLOSypg (Ms™)

Fig. 1. Aeolus HLOS wind speed plotted against the WPR HLOS wind speed for (a, ¢) Rayleigh-clear winds and (b,
d) Mie-cloudy winds for (a, b) for a period of baseline 2B02 and (c, d) for a period of baseline 2B10.
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Fig. 2. Same as Fig. 1 but for the CDWL at Okinawa.

4. FEOH

AFE TIE Aeolus @ 2B02 & 2B10 D HARGIZ 31T % Aeolus & WPR B L O D CDWL & D i B o,
BHEIINANAT APEEINTNDII EERLE., BETEHMHITFORN Yy T I =94 8L 0F VT %
W E BRI O W T G T 5.

#HOH
V4 v KT a7 7 AT OF — XL http://database.rish.kyoto-u.ac.jp/arch/jmadata/data/jma-radar/wprof

foriginal/ R Y X' v rm— N L. RFEO—HITRFFE & Mb4 GREE S : 17H06139, 19K04849, ¥
KOV 19H01973) O XEA2Z T EINTZ. T ZICHEEET.



