© 0O NOoO o~ wnN

O S T S T
O © W N o o b W N - O

N
=

22

23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38

Aeolus 7KP1% [ MUIE ™ dh BORHRIEAE & KR R F 7T

TR Y, BAFARA Y, RN 2, BN, THERE !

1 5 5005 B LR KA R K E TR T S A B [R5 G/ b B RS R S IS 2 B K i T s 06 =5/ K S B 2
BE, L 210044

2 big LR TAEMHT, L 200240

3 EBEEB) RS K EA ORI RT, 4RBH 621000

WE VTN R BRI AR 7 5 BORHFL R 6 TR K E2m, LA 2020 4E & R “ A% LL” F1 2019 F G K “FF T ”
B, R Aeolus T /K45 ) KUE = i, FF B2 SO I XVTE ik kLR Ak & Honf & A TR IR 7 1 S B T
ERAS Fiortr kLS Aeolus /= i AT SR IR AR ZE 1T 1E,  FFSGuit 2 B2 LI 5% 22 1935 5 ZZ A Wil 22 F T [F)
ke . #RJ5iEIE WRFDA (Weather Research and Forecast Model Data Assimilation) 15[t Aeolus 7= 5 3% ] WRF
(Weather Research and Forecast Model) A F @ HiR A% . RIG4E KK, Acolus = kG RERI S, SiitHTs a5 2
VRZETE 3-5 my/s Ui ] FLB & FE (i 8 K, 3T 1B 5 BORHl 2 =48 oy R T fmi v 7E G K < BRSEL” A1 “FI& T~
ST [F A 2 R AR R A NG B IR 3, BeRS A R mon 6 R “JBAS EL” R “RIE E 7 BR AT A5 FE IR T
B

KRBT Acolus TR /PRI MGHE: HRHAETL: & X TIER
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Typhoon Forecast
Lingxiao JI', Yansong BAO!, Yuan WEN?, Huan LI3, Jiali DING!

1 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters/ Key Laboratory for Aerosol -
Cloud-Precipitation of China Meteorological Administration/ Joint Laboratory of Meteorological Environment Satellite
Engineering and Application, Nanjing University of Information Science & Technology, Nanjing 210044

2 Shanghai Satellite Engineering Institute, Shanghai 200240

3 China Aerodynamics Research and Development Center, Mianyang 621000

Abstract: In order to evaluate the impact of spaceborne lidar product data assimilation on typhoon forecast, this paper studied the
assimilation of Aeolus Horizontal line-of-sight data and its impact on typhoon forecast for Typhoon Hagupit in 2020 and Typhoon
Lekima in 2019. First, we conducted statistical test and deviation correction on Aeolus products and used the statistical root
meean square error of each hight layer as the observation error for the assimilation. Then, Aeolus products were assimilated by
WRFDA (Weather Research and Forecast Model Data Assimilation) model, and the prediction test was carried out by WRF
(Weather Research and Forecast Model) model. The experiment results show that the Aeolus products are highly accurate, the
observation error of each layer after correction is in the range of 3-5 m/s and increases with the increase of height. The corrected

data meet the unbiased assumption of three-dimensional variational assimilation. Assimilating Aeolus products during Typhoon
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39 Hagupit and Typhoon Lekima can make the model show more reasonable circulation patter and effectively improve the track and
40  intensity forecast of typhoon Hagupit and Lekima.

41 Key words: Aeolus, Horizontal line-of-sight, Data assimilation, Typhoon forecast
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B WU R AR B SRR BT VR T BRI IR IR R T, & WU I BER BB st X i R w Rk, (R HXTA
BA: A AU 7= 1 M S L R RE B CHREORE, 201600 JRUFKI UL Rt 5 S 500 R S TR AS 2 R P, s i I 4 3% »
TE MRS EEER . AR ZMH TS RE MRS TR KR, TRERT . MEBLER, Hik
B AR R KR RIesh R e (N EFREZ R, LU Bk A AN 8 A5 205 At 05 5 0T 1 s & R TR OR
(Zhang et al., 2011; XIFHE, 2012; BREESE, 2017; ES145, 20190 {H K HEE 70 X375 58152 B B 46 E AR BR ), 6
VR ABRRE AR BN . =5 R EBEPERERE, BB T HENFRE FTERSER, Bibdk
M R GAAFAER AL o A ER R 1 53 MR, K2R (Buropean space agency, ESA) T~ 1999 44 tH
7 ADM-Aeolus {£55 (Atmospheric Dynamics Mission-Aeolus), 5 7E3KEUAHALE FIF- 2 (175 20 P RUBE LR I, $2
R BUE TR, RS KRB ) RS AR I A 1 B

Acolus L2 2018 4 8 F 22 HEZh AN, FARMFEPHIE LA, AT REHZ) 320 km. Acolus 35 %) B UL
X FE 5 ALADIN (Atmospheric Laser Doppler Instrument), LA 355 nm FI3K & 548 AN EO Gk rh . %85 15 % H
SGEIE BT, TS 5 10235 SR DA SR 15 1 KUK, Rayleigh 388 AR I K S50 F S U5 5, Mie i#id
DRI S SR ) i TR B 5, BRI PT R A 7 Ao 7 4% ) KU A, B Miie XA Rayleigh X\(Stoffelen et al.,
2005; Reitebuch, 2012). Aeolus /= fhEHEESAE 2020 4 5 A 12 H A RFFBOFRAEZ R0, Hd L2B = i K7z
i) XU ##fE  (Horizontal line-of-sight, HLOS) B4 [a] KU 17K~ 70 &, & Acolus HJEZ™ 0, AIBH T BERHAMALFI L
FEHUE RS PRAE L (Rennie, 2018, 2020b),

NRZHE Acolus 77, 7E TR RS E H BRI JC 46 R 2 FIHLERBOL T 50 Aeolus 7= S EATEAE, JFHRAEHTFC
S5 HLOS ML T, 115 T4 “HE S (Hot pixels)”  (Weiler et al., 2020) A 2445 11 15 25 H & S 800
fli % (Rennie and Isaksen, 2020), {H HH T30 ik f 6 & (1 5> AL (1945 5 6 25 (Reitebuch et al., 2020), 7= BEALR
Z TH. HAED, Acolus /=i BN, & E 23 H 2 BERIX Acolus i #EAT T 5%E . Hauchecorne (2020)
R VA ] i 36 11 M e 22 3 B B 1A S8 B AP T Aeolus 7= B FE,  JFVRAL T 1% MAE KU BT SRR IR B 7 B 30
JTTHIIN B8 s Belova etal. (2021) FilFH M AR ) XUBR 2% B 18 BERMEXT L, UERH T Aeolus 7= i 78 9 AR R RE B 5 i 11
KR, AR Tl KSR RN, <E IR 22 T Guo et al. (2021) F A b [ 1) RUSRZL 5 15 Bk
PEAE Aeolus 7=, 43 Mie Fll Rayleigh i HLOS 5 JXUERZL 75 18 BORHITF 35k 2 79 531 9-0.28 m/s F1-0.64 m/s, mZE 1]
PRAEZE T 0 4.2 m/s F1 6.82 m/s, UEW] T Aeolus 7™ it 55 H 1 b DX XU 2k 7 38 UL B A BCF IR — B0, 2R SV Vg 3 DX 1)
KOS SE hi v % Chen et al. (2021) %GR E VYA L BTG Z AR AR, K9 Aeolus 7 il 1 Mie Il Rayleigh 18
I HLOS BERHE DA £ 0 2 (AR HE 2 23 518 5.83-7.19 m/s F1 7.38-7.74 m/s, IR Iz mfl 2 T BE (0 2= AR fh 4

S Aeolus MU AE: Liu et al. (2021) WFECHE X IR Aeolus 77 . TE4E AR A ERAS %k, KU =& K B 11—


https://amt.copernicus.org/articles/13/2381/2020/#bib1.bibx30
https://amt.copernicus.org/articles/13/2381/2020/#bib1.bibx30
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M, Aeolus 77 Mie (Rayleigh) @i X} ELER 25 A1 ERAS BRSP4 2 40 )N 0.18(-0.24) m/s #1-0.21(-0.16) m/s,
It H. Rayleigh K2 52 BT R IR RN LA LRF T Aeolus 7= i 7E B TR AU 12 Al 3552 1 6. [E4h
ETT 46 F ] B R A TR Aeolus 7 i #E 47 BIF FL 46 4E, Rennie and Isaksen (2020a, 2020b) iz il ECMWF
(European Centre for Medium-Range Weather Forecasts) %4 [Fl 1 R4t [F1L Acolus ) HLOS KUMM, H&5F /R HH
FEH A TRE, B 1 Acolus LN BE 35 52 o AU BT TR ROCR By AR b IX 1) 6 30 TR 8 R ST e, KR
I BE 1 1 75 MR R 22 R IR 4 2%: Martin et al. (2021) % T8 E TR " (Deutscher Wetterdienst, DWD) [#] ICON
(Icosahedral Nonhydrostatic Model) #53CH1 ECMWF ] IFS (Integrated Forecast System) ¥k}, 7K I Aeolus
Pt HLOS BORHi 2 5T EL . koA 290 LSRR 5%, MR AN 26 2 RIZ2 X Rayleigh UL IEAT
T 22 1] IE RS 208/ Rayleigh K5 B0 S 0w 22, ANTTTAE Rayleigh JKUSE i A2 R 46 75 5K

EIRHATEN XS Acolus P i BT AL A8 Z, (HE AT 00 1= sk BE RO P-4, JF Hoof T- 3R E VG M ) Aeolus 7
AR FATIIR L, B H P S BB R N I TE o AR S R AR TR i BOK PR, R Aeolus 7= S 7ERE
i SEBR BRI o AN Aeolus 7= il HH HLOS BERMEAT I BRI 2230 1Ef5, Giit MR 2, &) “ BagLh”
“FIZFL” BEATAGIREE, T R HLOS BoRE Xl B 1) &5 TR I Bt 1
2 Bk 56T %
2.1 H N4

Acolus N - KFAFEHE TR, HALN 97°, TERIKMLAIN 35° (Straume, 20200, Acolus TR Bk
BT HIER R, LU BG5S (Erik et al., 2008) KBS KM T, KIKEE BB,
PR Lk 155 5 () 2035 45088 5 S phy KT AEE TR IR 19 f) 2 B R« TErPRERFE, D7 LA E B THEUR BeZ 2 260 ©,
FERERURT B 297 100 °, B R A BERO 155 2 8 A0RE B0 B i) XS R . s 263 07 (Ml A 1k, 28 1) JRUh
ERES L LIS 2 DN

K1 JiffnmiE: (@t (o)

Fig.1 A schematic of azimuth angle: (a) ascending orbit; (b) descending orbit

Aeolus =i, 19 Mikif{E5 (Laser pulse) Frf34% m KUK 1)-F3) @ N — AL E (Measurement), 1 n 4>
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RIEME (1<n<30) RIEHGHE O ERERAE, H5EAH 1 Acolus /™ fllill (Observation). o, ikl
BRI REEZ) N 2.8 km,  BRUEEAS UM 22 7HFE N 2.8%n km. Mie Al Rayleigh il IETE BH 50 2308 24 /=, w8 3
km & AA IR AN, K2 B #5508 250 m, )20 2 km (Reitebuch, 2018). F/™iliE 1 B 70 HF R B E A
A, Mie BIEMLZEHEZ, Rayleigh i W] DLERIN B 4k i X3 5 B
Aeolus 1) Level 2B 7' it 58 B T 2 ZE R RS HERMY T IE, S Aeolus [ 3 ZE I = i, SR AR IE AN M E Ar
Ja BV AR I XGE HLOS WM o 7 i h ik — A S I8 I 8 2 AR KOG S5 PR K70 2608 Cloudy Al Clear,  Rayleigh-
Clear Al Mie-Cloudy #iAAE WM (Witschas, 2020), i Rayleigh-Cloudy 1 Mie-Clear X i 25 98 18 A ¢ FH 4 51
K, AREATRIE . BRSNS R A R RS R B IR B A R AT R AR R RN Bk}, I 9Bl Pt
B RHR AR HE 4
2.2 A4
AT TR 4.0 A WRF (Weather Research and Forecast Model) #5305 WRFDA (Weather Research and Forecast
Model Data Assimilation system) [Fl{b £4t, I WRFDA R4+ & ik B RHFELBERNT Aeolus 77 i HH 7K 4% [ XU
HLOS #4T B #[FAfk. WRFDA 75 A1 [ KGE A bR 50N -
Jor = 1/2 ) (= Y)? a3, ()
o, VBRI RGE, VORI [ E, o, IR 22 7 22, AR AR 1) G Y, I 57 -
Vo=@ -—x)/rxu+(—y)/rxv+(z—z)/r=Ww-V) ()
KP xe yo z NEEPOIEMNE, x v 2 WS E, @ Rl G2 E A0S, u ve w il
S A E B SR &, Ve R NV AR E, SR R/NE . FEXT HLOS BERHEAT FAGKT, AR4E H = SRR
PE, INFHEA K&, SR ER RV T, B E AR 2 B R B, BBch A 3, TR
BN A BACE A A B AR RN
Vo=@=x)/rxut(y—y)/r*v 3)
2.3 Wi
WFFOIRES XA R R E, IO (15 °N, 120 °B), KPR 27 km (B D, |HS N 412, BS
H2 50 hPa. BEACRAIMYIISHULTT . WSM6 W Fd 77 %, RRTM Kip4ES$ 77 %, Dudhia R RS 77 %,
Kain-Fritsch Bl = S8k )7 %, YSU 542774, Monin-Obukhov U1 JZ J5 %€ UL & Noah fifi Tl i £ 5 %€
Acolus TLEEEH 09 WA 21 i (HEFHN, NFED AL AFEETEES, BRI A e . AT FUR ] =438
SrlAfe T, FIA 09 B HLOS %EkbEAT R4k iREE . FIH 2020 4 7 A% H I 12 h FUHRT 24 h TR gt B0 2 FEA ST
BB FOREWMIT 2. HHEF] Aeolus 7= i EUHT,  H BRI HEIE T AR m) KU LI 0% 22 AN3d& FH T[4k HLOS Bk, w75
FEHAL X3 HLOS Bk 2 & BEH BT P HI AW Z 1T 127 %, JF4s th R BT i DL R 22 A6 11
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10S
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Fig.2 Model domain
3 JREAEH S WZELIE
3.1 iR T R
Z 2 B IR S TR 0 ECMWE H13E B [ g e KRB 3 /A NOAA (National Oceanic and Atmospheric
Administration) % Aeolus-L2B /= i1 HLOS BERHI B HI 77 %, 8 Jafhile Bk m s 2] 7 2 F

(1) RAFATHEM : FRHE L2B 7= i o KR 50 257 B observation_type, #ki% Mie-Cloudy 1 Rayleigh-Clear $#%,
observation_type=1 7~ cloudy, 2 7R clear;

(2) HHEABAIER: Aeolus 7= it A ZUPE FTARYE #4525 validation_flag HIMT, 0 FRHIE L, 1| RRAK

(Kloe et al., 2016), #ki% validation_flag=1 ) Mie I Rayleigh i & [ 4 2 ;

(3) MR ZER L : Acolus-L2B 77 g fit 1 0 &AMl s iR Z il THE hlos_error_estimate, iZ{EHI L2B /™ il
Mie FI Rayleigh i i& X 7 $ 4 595 15 3, A W 57X % /& hlos_error_estimate<5 m/s [f] Mie 18 i& 4 45 1
hlos_error_estimate<12 m/s [{] Rayleigh JBI&E%#lf (Reitebuch, 2019);

(4) MR RS DREE SIS E N T 160 m (1) Mie MIBEXE, RN HIEREREE /N T 2 km [ Rayleigh
SRR

(5) BiMKERL: SR R E/NT 5 km ) Mie BIEHWE, [FIR 515 B2 E /T 60 km [ Rayleigh i@
SERAE/TR

(6) BB : 5 () B E A 7 AT /K O 10 AR B A AL B . 4% Mie 818 HLOS PERMMBLE 90 km,
Rayleigh i3 i T 76 R AT P AR B BIHCEERT 60 km (IBEL, FFRBATHGIL (Garrett, 2020).

3.2 fWZ1T 1E
Aecolus 7= i H, Mie JHE WLIIKES B2 =11 Rayleigh JlIE R ZHOR, R ZMERNE 777254 Rayleigh #iE HLOS ALl

AT ZT IE, PASRIS 58 05 2 =448 4 R AL TR BRI 55kl (Garrett, 20200, RESAT [EIETK 2020 4F 7 A 1-31
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H, LA&EH 09 i ERAS AT BORHME NS %1, ¥ ERAS ZORHE S Acolus /7 S AL E, FAREAR (4 it
S AR HLOS 75 1) LA 53 8 HLOSkras, MIMGETH Acolus 7 il 55 ERAS Z RIS 522 Diff 7347 o

HLOSgras = —u * sinf — v * cosf 4)

A (4 1, u My AASE ERAS Hifd 2 TR I s K- KGR 7 &, 0 3o T AR TR0 ) 77 6 £

RIS (D RIS (p) 19 Rayleigh BB MM AT 1E . MRIERIG XL E, Kb AR5 N

10-20 °N, 20-30 °N ALK T 30 ON LA AT 2R J7EN 0-25 km, B8 1 km ¥ 7> — D mEE. &5

LR AR, M F

S5 HIREAR

/NF0°, 0-10°N,

FEir . % i BEJZ ) Rayleigh 1838 HLOS MM 1T I, (BRI 522 Diff 511 I )2
5722 51T IEH 7 HLOS Z [8)55 2 04:

Diffupy = Coup) + Crap) * HLOS 1) (5)
K coqp Moy py 7 MM ZET IE R E, 24 HLOS {8 DA 5t 78 Diff 1ENEdREE, R B/ — iz ME 153,
IT1EJG HLOS® AT E£/R/A:
HLOS' ) = HLOS(1) = (Coup) + 1) * HLOS()) ©)
B 2 /2 2020 4F 7 H Aeolus 7= %f b ERAS 40 #T B0k HLOS #UA 0 A .t 2 W%, Mie J@iE HLOS 47 fi J&

KRERTX ML, T ERE R, ITIEAT Rayleigh il HLOS £&H AR BT /A LERS 70 Z2 R i, B HE A o A

BONFAEL, 1T IEJG Rayleigh W18 BTRM A S MEE R T X A2k, BRI ESE
80 -
(a) (b) :, (c)
~ 40} v
E . & N
%) . e
S of Yy .
T
3 \ ) )
< 40} . 5y
N = 27041 N = 26678 N = 26678
-80 . . . i . . . . . . . .
-80 -40 0 40 80  -80 -40 0 40 80  -80 -40 0 40 80

ERA5 HLOS/(m-s™") ERA5 HLOS(m's™) ERA5 HLOS(m's™)

Bl 3 Aeolus /=A% ERAS TxtizH HLOS MHLA/Fi: (a) Mie @#iE; (b) 1TIEHT Rayleigh i#iE; (¢) iT1E)G
Rayleigh JHiE

Fig.3 Scatter distribution of HLOS data in Aeolus products against ERAS background fields: (a) Mie channel; (b) Rayleigh
channel before correction; (c) Rayleigh channel after correction

R — BRI ZET IEAVECR, B 3 A H Mie @
FHE, R EREAARIIN Y R

JE AR 21T IERD 5 Rayleigh SN TS 2 Diff (OB 5) i

Diff ¥){ (Mean) K34J5% (Std). HIE 3 AI%I, Mie il HLOS %kl Diff 73 A B A
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JRIEA i, W HIE T, Diff ¥IE N 0.09 m/s, 77204 4.57 m/s; T IERT Rayleigh i Diff ¥{HA 0.16
m/s, HOMMRBEREBOR, ¥77 %55 6.74 m/s. 21T IEJG Rayleigh S 78RS BB B 050, ZAR BT VORI SOR: i 3538
%, FERDAEEIERN, o Dif M 0, 375 ZE /N A 4.58 m/s. 1T 15 Rayleigh BRHS5 5 5375 hngin, Wy &
2 5N R = AR Ay R P R, SIEB T 2R 21T IE VAR R

6000

(@) N = 27041 (b) N = 26678 () N = 26678
5000 | | Mean = 0.09 ] L Mean = 0.16 ] L T Mean =0
Std = 4.57 Std = 6.74 Std = 4.58
4000 | _| B
E3) —
X 3000 f . .
2000 |
1000 |
0 ! |
-20 -10 0 10 20 20 -10 0 10 20 -20 -10 0 10 20
HLOS diff/((m-s™") HLOS diff/(m-s™") HLOS diff/(m-s™")

Kl 4 Aeolus /i AHXT ERAS T 53 HLOS M 5t 2 M2 046 (a) Miedli&; (b) i1 1EHT Rayleigh ii&; (c)
1T IEJ5 Rayleigh i#i#&
Fig.4 Probability distribution of difference of HLOS data in Aeolus products against ERA5 background fields: (a) Mie channel;
(b) Rayleigh channel before correction; (c) Rayleigh channel after correction
Kl 4 Gt 7 Mie BT IERT 5 Rayleigh i@ &N 5t 2 Diff b8 oA B 4 oL H, Mie 3818 % 5 5 = 0l
T2 Diff MBMEREAR D MEFEMIT, 78 16 km DL EAECIW RGBS, HEREXF] 3.70 m/s; 10 km BLF
Mie J#3IE Diff ¥3)77 Z4E 4 m/s 7E 4930, 10km PL 307 ZRE S A s g ok, B REIA 2] 6.33 m/s. 1T IE AT Rayleigh
T8 % 1 B2 2 W TS 55 22 Diff S EAE RAE T s BON R, 17-18 km & FEJE 1 Diff fFE I AW %5 : 1T IEJ5 Rayleigh
B4R Dif ¥IME N 0, BJ7 24 3-6 m/s YU, Bl LRI R S KR 08/ . X Rayleigh il BEAT (¥4 22 17 19 Bk
T & RN 5 Diff R w2, A AE T Rayleigh 3838 HLOS WS &, 980/ 5223877 % .
AR DL - Zeit- 45 S al &1, Mie I AT IERT Rayleigh 3@iE HLOS ¥REA & = 4848 /> RL 0 w3, 1TIEE
Rayleigh i3 HLOS {2 H /. 2 HEsW N5 2% A HARK S HZIE 0 T HIRAER, AT LCK B R IiAH
X T2 I 0T IR ZEAE Dy SEBR BTRHLIR 20 CEIRSRANEEZE 3, 2004; Gao et al., 2012). XJEE ERAS BEkL,
TH5 Aeolus-HLOS % LS ERAS (WIS 523577 2, VR AT =5 IR 2% N WRFDA
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25

—
(a) (b) ~ (© | N
20 + - |
N
— — -r I
=2 _ |
E - N |
E\x 15 / J/ |
by / ( |
ﬁ 1’ \ |
=10 | N ) |
{ ( |
| | |
/
5 \ [I :
— — -Mean / — — -Mean I — — -Mean I
Std \ Std Std
/
O Il 1 L 1 1 1 1 1 1
-10 -5 0 5 10 -10 -5 0 5 10  -10 -5 0 5 10
HLOS diff/(m-s™") HLOS diff/(m-s™") HLOS diff/(m's™")

5 Aeolus F= i fHXT ERAS ¥ 537 HLOS WLl T 5t Z M EEE /0 fi: (a) Mie #iE; (b) i1 1EHT Rayleigh i#iE; (c)
1T IEJ5 Rayleigh i#i#&

Fig.5 Vertical distribution of difference of HLOS data in Aeolus products against ERAS background field: (a) Mie channel; (b)

Rayleigh channel before correction; (c) Rayleigh channel after correction
4 G NS
4.1 MIA 4

AL 2020 4E5E 4 S AKX “BRGEL (Hagupit)” Al 2019 5 9 S HK “FIH T (Lekima)” MoK 7t [k
Acolus /il ' HLOS RS & KUERAT S5 TR I 520 . 6 0 “ B EE” 12020 4 8 H 1 H 12 N AEFRE &5 B LAR
PETINGR ARG MR, ZJERPEIbEEsh, 45T 8 A 2 H 18 BRI 8 A 3 H 06 FHARISRAH KM & NEEH, Haks:
R E AL A S, & X ERE RSN . ZEXIE 8 H 3 H 12 A5G NER, HF4H 190 30 4L
I IR B AR TV 4S SR TV B B, BBl IS P U 970 hPa, LR KRS S0N 13 % (38 m/s). BfiJE 4 K
Heondbm s, S22 RS, C AR L SRETEMETRSS, il T 4 H 00 BEAT4 [ 09 I EE s T A2
R AT %G RAFWTLAE KILAE, 4 H 22 W BVLoR sl N B0 TE T, S RIbk s, BRAAERARE}: 5 LA
WIS 1% H MOERIRE 188 JT AR, 5 NIET:, HILALFHURAEALIG. &R “FlES” WHE/E 2019 4F 8
H 4 H 2 BRGNS, HESH 6 H ISHIAR G MEHR. SR “FI&FL” T 8 H 9 H 17 45 H1EW LRI
BB, BRI LU 930 hPa, ITrf L K ATIN 16 92 (52 mys). BRhJE “FIFT D7 o BERd Ik 55 0 4% 1)
A7 F sl %6 KSR R R R T R B o Bk 35 ] i ™ o 1) 9 55 S

EExt &R “HERELL 7, HEHL 2020 4 8 H 2 H 00 IF % 4 H 00 I, A 0.25 ° x 0.25 °[¥) NCEP GFS il #EkHE A
KV RL T, it T A R . Corl BB, AEAEM B, FIH WRF BXHHR 48 h;
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Acolus X% [F]4k Mie 17T 1E AT Rayleigh iiE HLOS %kl #xUM 2 H 00 W7 Oh fEy “spinup”, MRS THF 21 7
AR %, 7€ 2 H 09 i 4k HLOS ¥Ekl, FEfLIFRIE N 1h, [FGE4E4ETiRk 39h 42 4 H 00 if . Aeolus-bias i3 ]
1k Mie AT 1F J5 Rayleigh J#i8 HLOS % Rl, H AW E [F Aeolus k3. Xt =ZHilIG 45 R, 481 HLOS ¥EkHALRT & K
TR AIEE . Aeolus 5% H 130 255848, 3k 813 A~ HLOS ##fE [FAL AN, 1 Aeolus-bias G 130 5% FRLk 71k,
3£ 815 4~ HLOS £# ik N

LT &R “FIZF D7, #2019 £ 8 A 8 H 00 1% 10 H 00 i, RS Ctrl. Aeolus Al Aeolus-bias =413k
4, FMEETEy 8 H 09 i, HARWELS “BIELL” MIAHE. Acolus ilIuH 94 554k, 4L 681 4~ HLOS #i#& [FIfb A
Bz, T Aeolus-bias IRIG A 97 ZkEL VR, It 675 4 HLOS HdEidk AR, % & RAMEIH, R ZE R 2019 4

7 H HLOS BRI Gt 3k15 .

HLOS/(m-s™")
£
2
8 60
3
<
40N 40
20N @
R
3 {20
\/'b
10
1{-20
-40
£
=
u -60
=
0 40 N
= 20N @
: 100 E =y &
“ongityg, 150 Longityg, 150 E Longityg, 150 E N

6 GREALE” (a,b,c) FI“FIFFL” (d,e, £) AN HLOS %3 Fi: (a,d) Mieili&; (b,e) I 1ERT Rayleigh i@
iE; (c, ) 1TIEJG Rayleigh i

Fig.6 Data distribution of HLOS products in typhoon “Hagupit” (a, b, ¢) and “Lekima” (d, e, f): (a, d) Mie channel; (b, ¢) Rayleigh
channel before correction; (c, f) Rayleigh channel after correction

4.2 S i SRR S A
[0 3702 B R A M3 25 75 o319 21, 8 3 &3 ol DO B Wi M 1S e AR Ak B i, 3 Btk

R AEIEST T o N TR TR TR & Ak sz m, DL K “HBAg L il 4347 2020 4= 8 3 2 H 09 B 1[F]



225  ALEER, RICFANIERTE Acolus BRI A AR IEGERCR . B 7 45 Aeolus IR AN Aeolus-bias %, [A{kL
226 ARG HLOS ZERM A 1 B -

HLOS/(m-s™)

60
30 - 30 -
(a) (b) 40
-1 -1 20
1
£ 20, : 20 |
§ o o’ 0
£ 10, 10 - -20
40 N -40
0 0
100 E 100 E < -60
Long; 150 E Long; 150 E N
Qltude Qllude

227
228 7 R “CELE” MR RN R SE HLOS ZR 4. (a) Aeolus k36, (b) Aeolus-bias 46

229  Fig.7 Distribution of HLOS data assimilated into the system in typhoon “Hagupit”: (a) Aeolus, (b)Aeolus-bias

230 A% 4 M 51 SRR BL 500 hPa i FERIAIE NS, NArHTIRML HLOS BERb A RCR, 44t 2020 4 8
231 H2HO09H, GX “ERKE” Mt Aeolus iIR¥E A Aeolus-bias ik 47 %f i Ctrl iR 500 hPa K37 B K. M
232 8 FILVE th, WAL & KA B I EBOIE, R ELE G RO BT, B 67 B ZRAbAL B3 Uit s
233 R, gRABEERIORGYE, RIS T YIRS T RS SRR, 2RSSR S e K, fE K
234 BEERRGWE.

40°N -
5
4
30°N 3
2 1
® : 1 %
© et
2 20°N 0 &
g : 138
[
. 2%
10°N -~ N -3
-4
\ -5
0°
100°E 110°E 120°E 130°E 140°E 100°E 110°E 120°E 130°E 140°E

235 Longitude Longitude

236 8 2020 4 8 H 2 H 09 IF & X “HAKEL” 500 hPa KRIZHEE: (a) Aeolus ik3, (b) Aeolus-bias X5
237 Fig.8 At 09:00 on August 2, 2020, the increment of 500 hPa wind of Typhoon “Hagupit”: (a) Aeolus, (b)Aeolus-bias

238 9420204 8 A2 H 09K, &R “HIEL” Ml Aeolus iIRIE A Aeolus-bias 473 HixFE Ctrl W56 ) 500 hPa



239

240

241

242
243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

R IE E GO I 2 PTG A 3 e P28 B R R R A AL 0 A T3, [FE HLOS BERbOS A 3 e B2 ) et 3=
BRI XCIOR BT . [FG)E & KL EAL SO 3w B RS, AT 6 KA LS, Aeolus-bias 156 A7 3 i L [
R IXI%L Aeolus BWEGEE /Iy, W/ G KR AR PR AL D o

- . 3
(b) €
\ - (3 2 [oX
pY ‘ 2 o
30°N .o T E
.»V Py 1 -9
[J] ()
'g ; e
__5 20°N =gl ... .o 2 0 T
—
: . ; 1g
: 5 £
10°N < %o 3 N TP e
RN & : 2 &
&
-3
0°
100°E 110°E 120°E 130°E 140°E 100°E 110°E 120°E 130°E 140°E

Longitude Longitude

9 2020 4F 8 H 2 H 09 i & X “ BAKLL” 500 hPa (L =T E): (a) Aeolus i3, (b) Acolus-bias i
Fig.9 At 09:00 on August 2, 2020, the increment of 500 hPa geopotential height of Typhoon “Hagupit™: (a) Aeolus, (b)Aeolus-

bias
4.3 & WA S i B Pl 1% 22

AR Aeolus 2 T HLOS BERLXT & R “ SRR EL” R “RIAF D7 (B4R S S (5E i, AW b [ & KU 3
HER) & R RS R AR EIE NS E A, AR Crl i5 . Aeolus I A Aeolus-bias WIGH, & K TR (1B 12 S ok 5
SERR I 2 TA] () 22 57 T i AR AR TR R AC SR 2020 4 8 H 2 H 09 B & XU, Xf 2 H 12 P64 6 h (X5 4
RBEATRILE, EAE 4 H 00 W3 7 AN Z [, fxTE X CRED7, XF 2019 4E 8 7 8 H 12 MITAG, #EKE 6 h ik
ERIAT L, EZ 10 H 00 B,

10 (a,b) A Ctrl. Aeolus 1 Aeolus-bias I & X “ FBHEEL” BOBRAZ TR DL BRAR TR %2, Obs AR H[E & X
WY FTCSR IR & KR A . R FEAATAT ZERHE Ctrl 3050 B TRk & KU AR AL T SEDUER AL VG, Aeolus 15 Hh [ 4 R £ 22
ITIER HLOS ¥R Bk EE AR AR 77 %, (AmAsRECR, T304 H 00 B EER IR K. 1 Aeolus-bias X5
Hr, A RZEIT IEJG 1 HLOS BERNE/N T & KU & ) A6 77 I e, TR ER AR e I 5, I LR 24-48 h it
RARZEYI NI . Cl WK 12-48 h PR 2 T 150 83.84 km, Aeolus 136 F T8¢ I ZI% & KA B AL RS (=i
AR 2T 18 89.94 km, b Ctrl I K T 6.10 kmo  Aeolus-bias 56 1 #4217 2 PN 65.37 km, L Ctrl 58K
/I 18.47 km, ERJH 56.11 km.

K110 (c,d) %t Ctrl. Aeolus 1 Acolus-bias WIX & X “H & 57 HIERAE TR AR R Z . Crl BIG Rk B4R 02

LRI EE S, F B TR S AR sh RS . [FfL HLOS Bk, Wik & MRS A Frintk, & XTI



261

262

263

264

265

266

267

268

269

270

271

B Tl ARG T, HLOS W 21T IEXT & KRR AL /N, 12-42 h A Aeolus I Aeolus-bias {56 ) 2515 1%
ZEFZEAF] 13 km, TIAE 10 H 00 I, Acolus-bias 4% Tk B 42 1% Z2 8L Aeolus W5k /> 31.63 km. 7E 12-48 h A,
Ctrl W5 AT iR 22 T 397 84.89 km, Aecolus iE0 %A% 1% 72 P340 41.70 km, ¢ Ctrl W50k 43.19 km, R ZEHRIRD
84.68 km. [FlfL {2 1T IE5 ) HLOS BRFAI B8 A2 (i 72 HE — 5 0i/)y,  Aeolus-bias I AR 1R 22114 39.50 km, %% Ctrl
RIS/ 45.39 km, KD 116.30 kme

HISERT L, [Rl4k HLOS BERMAT X & KB AR I TR AN — 2 B 5 250% . IS A, Aeolus-bias 36 7E T
bt B P FA) 35 B 4% 1R 235/ T Aeolus iR 56, A 460 25 3T 1E 5 1) HLOS kLT — 5 3 s B A2 TR I HERA I, 186 K

PEAT N S
35N T T 200 T r r r .
—e— Obs 180  —=— Ctrl g
—a— Ctrl —A— Aeolus A
—A— Aeolus 160 f  —#— Aeolus-bias 1
—#— Aeolus-bias
- 140 |
30N | R €
o ﬂ?ﬁ 120 |
g Dﬂé 100 f
g s
=Y 80 .
25N i
/ 60
40
20 |
7 (a)
20 N 1 1 0 1 1 1 1 1
115 E 120 E 125 E 130 E 12 18 24 30 36 42 48
Longitude FHAR I K /h
35N 200
—e— Obs 180 | —=—Ctrl
—a— Ctrl —A— Aeolus
—A&— Aeolus 160 f  —w— Aeolus-bias

—#— Aeolus-bias

140 |
30N 1
s
o i 120
E = 100 |
® ™
- g'q‘::\[ 80 .
25N B
60
40 -
20
7 ©
20 N 1 1 0 1 1 1 1 1
1M5E 120 E 125 E 130 E 12 18 24 30 36 42 48
Longitude FHAR I K /h

K10 &% “BigLL” (a,b) F “FIFL” (e, d) I BN R EEAETIHR (a, 00 KigfER%E (b, d)

Fig.10 Track forecast (a, ¢) and track error (b, d) during typhoon “Hagupit” (a, b) and “Lekima” (b, d)



272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

K11 (a,b) JyCtrl. Aeolus Al Aeolus-bias G484 5 X “ FRMEEL” A A5 L Tl LA R BB iR %2 . A “ TR EL”
XA, R FEAAET BRI Ctrl BRI TR & MR EE 5 SE AR EL iR 280K . B & OB SEi flisty, Sl & X B2
BHE R A 965 hPa, 1] Ctrl 56 TR SR AL ORAFAE 994 hPa /idy, ARRERTAUH & KGR L 1T g NS 68 i o a5 R I 72
75 12-48 h 1, Ctrl iIR36 TR & KRR % 448 15.50 hPa. [A4b AR HEAT R 21T IE A HLOS BRI Aeolus iR+, T
Wi & KR BEG FTi %, ML Cl 50 E L T35, (HEREARAEBLE 36-42 h & KRR ZUG R0 RE. T
Acolus R & M EEA ARG, el o &35 o A 3 m BE B, L Aeolus RIGE Rk s 2 1T 1E J5
HLOS #EH Aeolus-bias 56 Tk & KU LIS G 3. Aeolus IRIGAE 12-48 h, HIIR G KIREIRZEN 9.65 hPa, Lt
Acolus-bias 56N 0.53 hPa.

B 11 Ce, d) M5 Ctrl. Acolus 1 Aeolus-bias 158 %f & 4 “FIEF 7 % I 7 5 FE R AR iR 22 . TldR 12 h
I, =25 6 KGR S SENAAE R KR ZE . BEAE 6 A3, Crrl W58 TR & XU LR A 0585 POk s, 552
TR 2 A KT 30 hPa, FLTIHR & XGRAE R 2 7320 32.80 hPa. [FIfk HLOS BORMPIALIRIGF, & REE 155
WEERN, SEWEIE SR . 4k 22 1T 1E 5 HLOS HEEHE) Aeolus-bias 56 TR & KGR 12 7 1) F 354 20.79 hPa,
B Ctrl {509/ 12.01 hPa Jf H.EE Aeolus 1036 1% 72 /) 1.40 hPa.

SRS, A HLOS BRI DA & X “ Btk b i “RIEF 57 HEkACR, (HRA G NK R ARG KK, R
(1 S R SR AN B S o DR A IR 2 5 AU B0 HLOS WD, %t & RS MISEIRAR K, T & REREE 332 5 & K
WEBAERIAR G, BRI SO BN . & B S B % VIAHSE, FE HLOS BERHE i T BRI KA, X & R
BAEABRM G FIER, FTELE KR AR S B 23 .



1010 T T T T T 35

—a&— Ctrl
1000 & —A— Aeolus
—#— Aeolus-bias
n‘? 990
<
m
B 980 |
X
Nini
970 r
—@— Obs
—a— Ctrl
960 I —a— Aeolus i o®
—#— Aeolus-bias @)
950 : : : : : -5 : : : : ()
12 18 24 30 36 42 48 12 18 24 30 36 42 48
FRAR I e /h FHAR I e /h
990 60
980 —&— Obs —&— Ctrl
|  —a—Ctrl 50 - —&— Aeolus
—A— Aeolus —#— Aeolus-bias
970 | —w— Aeolus-bias ©
5 <
g 960 iy
g o
# 950 %(
= B
dm X
940 Nt
930
920
910 : : : : : -10 : : : : :
12 18 24 30 36 42 48 12 18 24 30 36 42 48
FHAR I K /h FHAR I K /h
289
290 115X “RBIEL” (a,b) f “FIFTL” (e, d) R BNRBREZETR (a, ¢) &iEERZE (b, d)
291 Fig.11 Intensity forecast (a, ¢) and intensity error (b, d) during typhoon “Hagupit” (a, b) and “Lekima” (b, d)
292 5 45
293 NIRZE AL Aeolus PETIREIXT G X “BAELL” A “FIFS” FRAEZM, AT ERAS F20 b BORG 5% 5 1)

294 Acolus HLOS /BT W Z 1T 1E, SitiZ/™ MR 2z, A H WRF BN WRFDA [FI{E#%E, % HLOS %k}t
295  ATFMERITIARRES, LEE T IRIR M A RS L. A BRI G KBRS, S5 5ERH .

296 (1) JEEX B 5/ Aeolus f= it 5 ERAS F2r#r ik, Mie 1@E Ml 21T IEAL 3 /5 ) Rayleigh i#3iE HLOS W
297  IIIBONATE, Rayleigh S IE NN 5 2= BE AT 2 AR/, BEE T, 2 RS &K .

298 (2) Aecolus = 5 IR T 5 Z2 A7 R BON IR 09 3 B 45 MIRRAE, o Mie 838 HLOS WIS 5= 2Z7E 10 km DL FAR



299

300

301

302

303

304

305

306

307

308

309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334

AN, 10 km PL_E U6 & BE B8 K 1T IE )5 Rayleigh iliE WS 2)E0E, & E HLOS MY S ZBENE,
5977 2 W e FE S KSRk o K Mie R Rayleigh S8 W T 55t 2 3407 246 A (R 40 T 75 (RO M 422 2

(3) fEAM “HBAREL” R “RIZD” M, W16 Aeolus =it I A BT IO B, Al ol ik o6 X 3
MY . MM R A RO H] & R K ES, AR T S0l & KB TUR . A3 S R I SO A B 2,
A T XA LA, G RALHS S AR IE I R TR R & KR AR B AR

(4) GBI SHEI R, 16 KRN 5 H N FEMA . EEX B i “REFL” AMd,
4L Aeolus = st T BRI, 3 & RESRM SO BN A, T G RAETRE D, X & K P A5 1S AN 2
IRK, — @R BBt 1 & KR FE TR .

225 SCHR

Belova E, Kirkwood S, Voelger P, et al. 2021. Validation of Aeolus winds using ground-based radars in Antarctica and in
northern Sweden [J]. Atmospheric Measurement Techniques, 14(8): 5415-5428. doi: 10.5194/amt-2021-54.

VR, E3R=, FEFEME 2017. AFEGORHEAL B & KIERF(2013)F I Bk M52 BT 7 [1].T8, 43(09):1029-1040.
doi: 10.7519/5.issn.1000-0526.2017.09.001. Chen F, Dong M Y, Ji C X. 2017. Relative Impact from Surface,
Radiosonde, Aircraft, Satellite, and Radar Observations on Short-Time Forecasting for Typhoon Fitow (2013) at
Landfall [J]. Meteorological Monthly, 43(09):1029-1040. doi: 10.7519/j.issn.1000-0526.2017.09.001.

Chen S, Cao R, Xie Y, et al. 2021. Study of the seasonal variation in Aeolus wind product performance over China using
ERAS5 and radiosonde data [J]. Atmospheric Chemistry and Physics, 21(15): 11489-11504. doi: 10.5194/acp-21-
11489-2021.

Erik A, Alain D, Martin E, et al. 2008. ADM-Aceolus science report [R]. ESA SP-1311. 130.

Gao F, Jacobs N A, Huang X Y, et al. Estimation of TAMDAR observational error and assimilation experiments[J]. Weather
and forecasting, 2012, 27(4): 856-877. doi: 10.1175/waf-d-11-00120.1

Garrett K. 2020. Evaluation of Aeolus L2B data quality and impact on NOAA global NWP [C]// Aeolus Cal/Val and Science
Workshop 2-6 November 2020.

Guo J, Liu B, Gong W, et al. 2021. Technical note: First comparison of wind observations from ESA's satellite mission
Aeolus and ground-based radar wind profiler network of China [J]. Atmospheric Chemistry and Physics, 21(4): 2945-
2958. doi: 10.5194/acp-2020-869.

Hauchecorne A, Khaykin S, Wing R, et al. 2020. Validation of ESA Aeolus wind observations using French ground -based
Rayleigh Doppler lidars at midlatitude and tropical sites [C]// EGU General Assembly 2020.
https://doi.org/10.5194/egusphere-egu2020-19786, 2020.

k. 2016, JIE G KR EG 0TI, HEBTHPLE, 26(02):36-40. doi: 10.16867/j.cnki.cfdm.2016.02.010. Kang B.
2016. Statistical Analysis of Typhoon Disasters in China [J]. China Flood and Drought Management, 26(02):36-40.
doi: 10.16867/j.cnki.cfdm.2016.02.010.

Kloe J D, Tan D, Andersson E, et al. 2016. ADM-Aeolus Level-2B/2C Processor Input/Output Data Definitions Interface
Control Document [R]. AE-IF-ECMWF-L2BP-001. 96.

g, REK, EEr, . 2012, FY-2C &2 R ERHAEAG R I & KR E R0 7T [1]. KRR, 36(02):350-


http://dx.doi.org/10.5194/amt-2021-54
http://dx.doi.org/10.5194/acp-21-11489-2021
http://dx.doi.org/10.5194/acp-21-11489-2021
http://dx.doi.org/10.5194/acp-2020-869

335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366

367
368
369
370
371
372
373
374

360. doi: 10.3878/j.issn.1006-9895.2011.11052. Liu R, Zhai G Q, Wang Z G, et al. 2012. Impact of Application of
Cloud Motion Wind Data from FY-2C Satellite on Simulation of Typhoon Cases [J]. Chinese Journal of Atmospheric
Sciences, 36(02):350-360. doi: 10.3878/.issn.1006-9895.2011.11052.

Liu B, Guo J, Gong W, et al. 2021. Intercomparison of wind observations from ESA's satellite mission Acolus, ERAS
reanalysis and radiosonde over China [J]. Atmospheric Chemistry and Physics. doi: 10.5194/acp-2021-41.

Martin A, Weissmann M, Reitebuch O, et al. 2021. Validation of Aeolus winds using radiosonde observations and numerical
weather prediction model equivalents [J]. Atmospheric Measurement Techniques, 14(3): 2167-2183. doi:
10.5194/amt-14-2167-2021.

Reitebuch O. 2012. The Spaceborne Wind Lidar Mission ADM-Aeolus [M]. Schumann U. Atmospheric Physics: Heidelberg,
Berlin: Springer, 815-827.

Reitebuch O, Huber D, Nikolaus I. 2018. ADM-Aeolus Algorithm Theoretical Basis Document ATBD LevellB Products
[R]. AE-RP-DLR-L1B-001. 117.

Reitebuch O, Marksteiner U, Weiler F, et al. 2019. The Aeolus Data Innovation and Science Cluster DISC - Overview and
First Results [C]// ESA Living Planet Symposium 2019.

Reitebuch O, Lemmerz C, Lux O, et al. 2020. Initial Assessment of the Performance of the First Wind Lidar in Space on
Aecolus [C]// The 29th International Laser Radar Conference (ILRC 29), EPJ Web of Conferences. doi:
https://doi.org/10.1051/epjcont/202023701010.

Rennie M. 2018. An assessment of the expected quality of Aeolus Level-2B wind products[C]// The 28th International
Laser Radar Conference (ILRC 28), EPJ Web of Conferences. doi: https://doi.org/10.1051/epjconf/201817602015

Rennie M and Isaksen L. 2020a. The NWP impact of Acolus Level-2B Winds at ECMWF [R]. ECMWF Technical
Memoranda No 864. 110.

Rennie M, Tan D, Andersson E, et al. 2020. Aeolus Level-2B Algorithm Theoretical Basis Document [R]. Tech. Rep. AED-
SD-ECMWF-L2B-038. 124.

Rennie M and Isaksen L. 2020b. An Assessment of the Impact of Aeolus Doppler Wind Lidar Observations for Use in
Numerical =~ Weather  Prediction at ECMWF [C]// EGU  General Assembly 2020. doi:
https://doi.org/10.5194/egusphere-egu2020-5340.

Stoffelen A, Pailleux J, Kéllén E, et al. 2005. The Atmospheric Dynamics Mission for Global Wind Field Measurement
[J]. Bulletin of the American Meteorological Society, 86(1), 73-88. doi: 10.1175/BAMS-86-1-73.

Straume A G, Rennie M, Isaksen L, et al. 2020. ESA’s Space-Based Doppler Wind Lidar Mission Aeolus — First Wind and
Aerosol Product Assessment Results [C]// The 29th International Laser Radar Conference (ILRC 29), EPJ Web of
Conferences. doi: https://doi.org/10.1051/epjconf/202023701007.

EFF, BUaE, Fekhl, 5. 2019. KETLL TRk % BHE GRAPES-Meso 12 (RN B 7T [J]. KSR, 43(03):634-
654. Wang Dan, Ruan Zheng, Wang Gaili, et al. 2019. A study on assimilation of wind profiling radar data in
GRAPES-Meso model [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 43(3): 634-654. doi:
10.3878/.issn.1006-9895.1810.18125.

Weiler F, Kanitz T, Wernham D, et al. 2021. Characterization of dark current signal measurements of the ACCDs used on -
board the Aeolus satellite [J]. Atmospheric Measurement Techniques, 14: 5153-5177. doi:
https://doi.org/10.5194/amt-14-5153-2021.

Witschas B, Lemmerz C, Geif A, et al. 2020. First validation of Aeolus wind observations by airborne Doppler wind lidar
measurements [J]. Atmospheric Measurement Techniques, 13: 2381-2396. doi: https://doi.org/10.5194/amt-13-2381-


http://dx.doi.org/10.5194/acp-2021-41
http://dx.doi.org/10.5194/amt-14-2167-2021
https://doi.org/10.1051/epjconf/202023701010
https://doi.org/10.1051/epjconf/201817602015
http://dx.doi.org/10.1175/BAMS-86-1-73
https://doi.org/10.1051/epjconf/202023701007

375
376
377
378
379
380

381
382

383

2020.

Zhang F, Wang Y, Gamache J F, et al. 2011. Performance of convection-permitting hurricane initialization and prediction
during 2008-2010 with ensemble data assimilation of inner-core airborne Doppler radar observations [J]. Geophysical
Research Letters, 38(15):98-106. doi: 10.1029/2011GL048469.

FEESR, BRAL. 2004 3 KUK = 248 75 [F A6 St & TR O SE ARG (7], #0 AU R 44, 20(3): 225-236.
Zhuang Z R, Xue J S. 2004. Assimilation of cloud-derived winds and its impact on typhoon forecast [J]. J Trop Meteor,
20(3): 225-236.



