1007-4619(2022)06-1260-14 National Remote Sensing Bulletin i £

FIH

1

R Kk o0 52 4 A T LB 8 s 2R B 941 99 s 25

B BRI KB ARG ) B Bl 77 ik R itk

e, WERED, TR EX, REE, R

1. EBERME K2 R GMHE2ERE, At 211101;
2. 61741 FBBA, L5 100081

I PR et DA R ey ok 1 R e 9 B0 I X W = W E I e e 111 D i e = e = s ) AL D M
Aeolus & T 20184F 8 A MFIF 2848, S EF H A AL FRA S UE R #1492 B0 G XU TR SR BE AR, 43511k
IR A £ 5 X8 35 HDWL  (Hybrid Doppler Wind Lidar) F14H 22 3% #0 XU B 35 CDWL (Coherent Doppler
Wind Lidar) $ARES . AR CHEANZD T Aeolus. HDWLFI COWL ARG, FEMIEHT A AT S0 R, MR 3K
BUORAREU . KU PRI B DL B TR 2 G 0 etV XX 3 R AR AR 24T T IPA 2Rk . BFoR 4 =W
VLS AN 2R 7 R A 7 09 S RIS 3R B B 8 AR IR 3, I XURS B 29 0—2 /s, JLARINE
SRR RE T E ;s AR5 F AR B 0 KRG BRI B AR AR, HAF B 1—3 /s, (HHBEAT
KEBEM LR . MR 3 Fh 2 26 M X A B AR AR, Aeolus Fl HDWL 445 I i1 FL 2 FIxHi 2 B9 K X fig
71, CDWL HAEFRBGH FZ ZEXHRZE T 20X ESE , HDWLAAGIH L Aeolus FI CDWL, BEASIRIBUE £ 14 K37
IECE , H AENE S P4 = b B K 37 8 B 48 M 8 d . OSSE  (Observing System Simulation Experiments) S5 ¢
BT, K R BRI R A XGRSO R RIBE TR R 5, PRS2 B s, 7EXURBG 3R
MR B R USRS FEAH B AR 1) XU A 0 B8 A D T 4R FHECE TR R G kG 2, AR 1) XU 1) 0 H B
TR TR T S RIS 5 . HDWLAAHIAE 1L Aeolus F1CDWL, ¢ T IHERIMTE B, H AT LS ) XU AR
T, WA X 5 T 2R e ARG B B B THVE SR BH S o s 3 b ARl (9 20 B A oy 2 J v [ ) AL 3ot
DR KB AR R AL S

KR IR, B AROCIXE S, Aeolus, HDWL, CDWL, HdRgBeR, MUK E, BEPUR RS

S| AR HFEE, AR, 7R, B, E, 1422022, 2 2EOLNREE R H R EIEH7EER B BFIR,26(6) : 1260-1273

Sun X J,Zhang C L,Fang L,Lu W,Zhao S J and Ye S. 2022. A review of the technical system of spaceborne Doppler
wind lidar and its assessment method. National Remote Sensing Bulletin, 26 (6) : 1260-1273 [DOI: 10.11834/jrs.

202290671

EI

(2007) . e B (2011) . DSR4 (2014) #F
— B RIET =S XA, 15 T =S XK

WEMBRTCRENEASRZ —, &I AR S BT = SRR A
FEL PN R B RIS T 58 v R 3l g i 7 O£ HLBOE, Rz EoAR LRl = K32

(UEYFY AN EPSN:NE Y O Ci D BN (RRCEV 3 D!

HAHEEE L (Baker 55, 1995). M 20142 70 4F TR R S . S WO 3R U R X A
fRAL, AMTELTF A X K7 T I AR A TR 5% 19784, 2 K 5T SeaSAT $E 2 1 I 4% 512k
1971 4 Endlich %% (1971) i1 $2 B 2= A FRAE 12 552 far, WIAESEEL T RGP R (Njoku 55, 1980).
BT DR = FIRIRM . Leese % (1971) il 5] J R NATTHEAL e 0 s S g 56k B, 5T T X
AP B AR R, $EE T = S KRR THBLIE = 45D Stokes 23 AOII&, fdi 15455
o VHERSE (1997) X FROGTEAAHSCRE KGR B T RE. 20034, A RERE
THE T W9 . EIRSHE 4ERE (1996) . K5 WAL ST WindSat K55 T+25, MLl 1

Fm HEA: 2019-03-13; FENZAR: 2020-10-11
HEWB . FHHEHRFI4 (45 :41575020,41406107)

FE—EE/ AN 4 UFoE 7 ) KRR ST S K2R, E-mail: xuejin.sun@outlook.com
BISMEE R K58, BF50 7 R O R RN 58 . E-mail: zhangel2015@126.com



N4 A5 B ARIHOCIN A AR B DAL 7745 1261

2 K A 938 2 (Gaiser %, 2004) o BRI 28
] g il (1Y) SMOS - (Soil Moisture and Ocean Salinity )
WAEE TR AR, S T v T XU A
(Barre 5, 2008). 7EEW, EMTRBHLERA
A AR S04 BT FE T (R BRI, 2005) | il e
PR (fdhE %5, 2009; FtisC 4%, 20105 ™
AR, 2010) A5 Bt X A A B A ST i
TR HRIT TIRAMIE, IR T FRCR . A
M, RO R S 1T AR S B A Bk i 3R K37 0 4R
W, Jowk S Bl A v K3 I AR . R B B0
D KER B R S 22 i, 4RI =S EPJT%}‘”%%E’J}_%%&
ARG T R ZS SR XU T35, SR T o4 HL R
I1>(1r5,'f—iIgﬁ?ﬁfjlﬁiﬁ?ﬂﬁ%ﬂﬁﬂﬂ@ (Atlas %%,
1985), mVER. AREH X DL, Tk
S AR R K37 B L A ORI . R4
ZH ZURs 42 R =4 X7 BRI A A 21 20 d5e L Pk R
PER A BRI Z— (WMO, 2001).
LJ‘iXTKEJEEWHHﬂiE’JHﬁ% BHHOE
XU 3K 8 A Ry ok 4R I 4 3k XU 3 1 e A T B
Abreu (1979) B IR$E I 7E T2 5l 3 25 (]l b 375 4%
/%ij‘é{wﬂ TR PEAT BRI IR S, IR
B IE SO DN XURS B2 B 520 . 1985 4%, S
KJJTjtmﬂiZﬁ“{J" 714 LAWS (Laser Atmospheric
Wind Sounder), FFJ& T 2 wm A+ #0% 2 1 88 15
BRI SCH AR BESE, %I H T 32 T4 i HoR %
4 1) B ) 177 B 38 W 7% (Beranek 55, 1989) ., £id
20 ZAEMIRE, SEE T 2007 4 FEUH 8h B #HEOL
IR . BRI T RS GWOS (Global
Wind Observing System) , % FH B 4% £ 1 AH 1 #8
0 TR B AR AT 119 22 35 O XU 1% HDWL
(Hybrid Doppler Wind Lidar) 52 8 4= Bk X 37 1) £
W, Hurizw H CHER &5 (Baker, 2008). KK
23 JRy R T B OGN KRR A B BT ST 2D A
B R 20 A0 80 4R, FET 1999 4FIERUR B K
S B 1 2 4F 55 ADM—-Aeolus ADM (Atmospheric
S S b= SRR S ARl
B AL 2R OE I X F 35 ALADIN  (Atmospheric LAser
Doppler INstrument) & SE 3 2R X7 RHRM . f 5
TR T 2007 4R & 58, J RO A% F B e B 4 B 1
7 i B AR AE R LZ4fE IR (Wernham 45, 2016) .
20184E 8 22 H (HEAES), Aeolus T FI 7+
235, X T NZE AR K7 A A R 2 AT AR X
MY 1998 4F H A TF Bl iz 47 T [ B 2 8]

Dynamics Mission )

= B AR IO 2238 i XU 35 JEM/CDL. (Japanese
Experiment Module/Coherent Doppler Lidar) (Itabe
8§, 2001) . 20114F HA SO Tasf7 Tl TR
BB 0 AH T 2238 WO XU 5 CDWL (Coherent
Doppler Wind Lidar) BO®FZE, ZE ARG AT 52 21
N R =N RN (Baron 55, 2017;
Ishii 5%, 2017).

Wiy s 18] Jry . 36 AT H AR T R AT
Y11 . W R R R RV ) A O T XU
S T 3P R A BRI . AR SCE i R T A
RICHRTAT EAR A 1 W == 1] JR . S AT H AR A9 B2 28k
VOGN X TE BB AR, IF R 3 BCRFIZR
i KUIAHIRIIAG B DL RO 0 7 3R 48 0 w05 AL
3N ITTHR X 3 FE A AT T PR FNBILE

2 EEIOCIXE AR ]

AT A3 AT RN 25 (8] J&) Aeolus . SEE HDWL A1
H A< COWL B il 14 AL 28 3801 0 IR AR Ak i 3 £y

T4

2.1 BRiMN=Z2E] 5 Aeolus $ AR I

DR 25 8] J=y A il 19 Aeolus A2 28 0O I XU EE A
&0 B 1 Fr s (Marseille 1 Stoffelen, 2003
Reitebuch 5§, 2006) . L& 3217 7E 400 km 5 &
B R B 25 = Bl b, DLodi N K BT 55 4 A %
D RUKS BE B 52T (Zhang 45, 2019) o Ja kb T 44
N HEAR S AR MR L, K IUIE =y B TR 8 320 k.,
TR WL K T AR A 35° . Aeolus 3% 15 TAETE
355 nm B, SR E AR E A 5353 1F Rayleigh
i 18 A1 Mie 38 18 #F 17 KK 0, Hh
Rayleigh i 18 3 22 LUK S50 7R BRI AR DU it )2
FERZE T 2N RN, Mieiliid EZLHERK
R R s B BRI i 2 = N . B
P23 8] Jay % Aeolus XU R8I 1 3 T 3 B 38 ROKG JiE
FLRMF VIR N THETREEE, Aeolus HEi
I B TN HOCHE B E 74 1) AU AY [
L, Hd— ki (measurement) i3 72 BFH L
Rk A 207, — UM (observation) & 301K
D 2H RN, 3 ) — ORI 3 R A 7K 43 B R
257790 km.,

Aeolus Y R LEMMNE 2 TR, A% EE ik
Heds . RSB RGEMEM R G AN, HiEdH T
RS Uok H fi % (2014), A SCHEAT (] 224



1262 National Remote Sensing Bulletin i & 54k 2022, 26(6)

o B, Botds e 355 nm O, IR SE
KA, KPR Rl 5
] WS A HDRE R 3065 7 H MO & ik . <
VA IS AN = R ) o) B 5 E A B Mie 38 38 45
wige, Bl Fizeau TWAL . AFEIFAM RIS 52
TE Fizeau TV UR RO B = T 480 Wi RS0
18 3 2% SO 1R AL 8 R A 2 TR R [
R M EEBmE . K0 THE B E T2
HE A E| Rayleigh i 8 £ 45 #5 1, Rayleigh 1 18 48 4
a2 F-PRRE R AL (5 5 — &8 7 kA

NTE km

2| | —|rofwof s infon[~afoo| o

bbb s

F-PARfER 1, AN B AR A CCD #8025 L P
JSERE, T3 Hb—ER A5 T R R AE F-P R i H
2, TECCDERMAS FIE s oh—A5e Bt . AR
BRINAE S 77 A B TS 52 A 5 BE 25 7 A A2 A
YW ZR G 3 PR A B 2 TR] 8 R G 2 S S T
RAGEF WL AE 5 1 238 A% o BRI =5 (8] Jm) 58
BT R BHOCI XU IR OCHEERAE, AL O Ak
B LORETAR GO T RN A8 A Y R RO
TAE, JF N B B0 E IR BOE TR R
HrUE  (Zahir #1 Durand, 2011).

K1 Aeolus B X3 AR AR (Reitebuch 45, 2006)
Fig. 1 The technical system of spaceborne DWL Aeolus (Reitebuch et al.,2006)

F1 EM=EEXEHHEFENKAHEENER

Table 1 The observation accuracy expectation of ESA for

spaceborne DWL
B ‘ XJ”L@J%H? :
BFRE PO iR
o5 Yl km 0—2 2—16 16—20
T H S HEF km 0.5 1 2
AHEE/ (m-s™") 1 2 3

2.2 E=EHDWL R ARMEH

fF£ 3% E HDWL H ARGl b, DEMET T
400 km /5 R FHE D R B LA . Iz AR ARSI R

FHAH A H800 5 AR AR A 00 AR A S A IR &
2 EEOCI TR A S (Emmitt, 2004), HAH
THERM AR P R 2 wm, JEA TR 4 AR
KB K 355 nm. 5 Aeolus A4, HDWL
AR Z2 A5 1) (42 1) KGR . ZEAS R FH R B
HF#EARMBEL T, —AD2Ris LgwE— 07
] 9 A% ) XU . T R B ) IR R — R K, DU
Aeolus F ], HEBHLEE FLARIA 1.5 m, WEARRHEA
HH R, 2325 TR B BT A KB i Pk
S TR Z AT 1) (A4 1) KGR, HDWL 4Bl % %
AASASTR) LI 7 1) () B e g, 5 F 43 Sk 457



P

4 BRAREOCIREOR A B Al 7 25 1263

135°, 225°F1315°, HOULM KI5 £k 45°, a3
fii7s. Marx% (2013) E4AESZE0 W sk 44

Ry N A NTRC AN 25 1 A (0= 4 G e =SB
RHNRSE, I A Em G aT DAL 355 nm
A2 pm (15 TECH MHE (S 5 o Masutani 58 (2010)
FT P RPUE G FAE X HDWLHUE 4T 1B,

355 nm Nd:YAG
BOLE

f

BN T HOCHR S MR A S SR BIE . B R R
7 XN 7 PRI T B4R A5 AR 2 LUAS [R] )
LI 3 JEE A ST Jm AR IO, TS B T AN [ 7 1)
A 1] KU AR o e REAT KGO, s T
J7 ) B R TH S A O mes™, BIVAT S B 4R KO KL
KA TR

T RayleighWUBIB(F-PFRHER) |

S |

K2 RO E

HDWL

K3 HDWLWLIN A il 7% 215 (Masutani 45, 2010)
Fig. 3 The observation geometry of HDWL
(Masutani et al.,2010)

2.3 HZACDWL H A&

H A CDWLHRI2 M ISS/TE 3140 & ik, —
FA ARSI LB AL, CDWLHRIAE 1SS/E % /Y
Sehth BT TR sl o ISS/IE B RO IR 18
S 75 AR BRI 4R (Ishii &, 2012) . 1SS/
JE FULFE [ Pras [A) s Faz A7, SR A 8 A il
ZHOCE B E WA, Hoy O 55k 45°
U135, WK TG4 30°, CDWLisfy Tl %l
T, B R 220 km, IR AN B 4 1K O T
KT R 35° 0 HOUL 7 =X 5 52 B HDW L UL
J7 XL, HoA ) 28 I BT RN 5 ) 2R Bk 43
PR [ —FRM S X3, &l 5 F s . (R

BARGL
Fig. 2 The system structure diagram of spaceborne DWL(Zhang et al.,

R R S B - |
K L
A n 1 .Ceb,
— T N> > I R 2%
T ‘ —— L \
‘ b5 ‘ Pl |
\k%%@%H§WE@ g | \ |
A A A [—5\
Rt T H—\ Q:%:: ceo |
Y R | BB [——\§ R

Mieifi it (Fizeau T-#1%)

=

FIR (3 H A 45,2014)
2014)

ELAGE S 0 mes™, Al S R B9 4R K X
FS

7 km/s

407 km
J e B i [ B
BT o
P4 1SS/JE LI A 7 5 B (Tshii 45, 2012)
Fig. 4 The observation geometry of ISS/JE (Ishii et al., 2012)

AR BOER Al £,+1/PRF ms

B HHOLE): ¢, sl
i, ms “

7.78 km/s
o —

e
MR 7.51 km/s
96 km=12.8 $x7.51 km/s

O HiAMMm O JFrHLA
KI5 COWLUIJ5 AR B P (Ishii 45, 2017)
Fig. 5 The observation geometry of CDWL (Ishii et al.,

110 km

2017)



1264 National Remote Sensing Bulletin i & 54k 2022, 26(6)

3 BREHOCIGE IRBOARMA PG

AT A& 2 R B 7 LA
2 WO SR A A AT ST
BEXERRI G, % ORI 7 T IGE.
T AR MR 35 B VA 7 A 6 T
R IR AR RO VA . 3T BURY 2 037
4§ 0 B0 U R SE O ROR B A, A
TR L SRR 74D eI
31 ETFEHERENER ML

ABR 173 2 5 R R RO I KRR Ak B
RBCRA G R, =R 2 8oL X
R = NI I E R ERY), Bl TROES
I SEIERE A IR, = R R 806 IS
XS 2 2 LU KRR BE ) 09 82 K1

F Ry R 20Oo6 I R 3k n] R xR
Rayleigh HURH 5 5 3EAT AU RN, L w] 1 ]
= RV IR (1) Mie BURHME 5 6 RIG TR
W, FEM 2 RAT, RIS SER, BEBE0L
W IRE I8 2L 5 R i W) R AT R AR 4%
W, e FZ, R RECE RO, BREEOL
JRUFE 3K 32 DU S R 7 B ) R A5 R SR I F 4R
WMo A= RAT, BEHOCMXE IR TFHH =
LA Mie BURHME SR = WX, =k FE0%
BEOK, Mie HURHME 5 80 , BR300 pY KU s, (H
ZoRL T[] I O BAT B A S AR L OB
=SS RE ) O TR R HOL RE A & B DG
JEEE, WAR AR REEER, RO E
IR TCIERRN = JZ I LA S =2 DT B RSN,
JT LA B OGN XU TR I8 1 B AR R S =3 1 4y
MEOA K, TEAG BT, 2ka AR A
RS AR B KRR B REE, 54, BT
=Y HA WA HASERIE (Wood 45, 2002;
Eastman Il Warren, 2014; Min £ Zhang, 2014),
JIF LR BO6 I XU R 1k 19 £ s AR ICRIE 5 TR L
NP = S0 SO i W €118 79 &S 7 S 6 L
TR IR BRI AR A O, USRI = R AR
S50 )RR T R B AR T AR M2 30% 114 42 3K X7 5
i, LLr 1o B 0 00 B R IR DN B R TT AR B
70% LR X5 HE (Masutani 28, 2010) .

5 B A AR IR OC A g B AR, AR
TR B SR IR A R A 1) XU A PRI B iR
B HDWL H1 CDW L 4~ B2 375 53 AP 4 1 — 5 4t 57 19

OGRS S HMCER T, AR BOL & AR — 20
AT, HDWL A CDWL W45 ) 42 i) JXU3HE B £k 114
B V%53 ) A Aeolus 19 4475 F1 2 4% . Masutani 55
(2010) AYIPAG SEH IR UE 13X — 8d, A1 T
ISCCP (International Satellite Cloud Climatology Project )
RIRBZGW AEE R, TEMFERPES ST,
BV ieg B 2 400 km B9 K BH ] 20 = B BLGE , 23 5240
THET Aeolus, HDWL LI CDWL & # OB XU
RERIRSN Y T RBTHE, JFgit T — 1AW
PRI 3 () measurement B4l f 15 40, 411 6 Fiw .
AT A, 3 AR AR A %) B 206 I XU TR A A
PRBCGRAFTER R 22 5 . Hoh DLy T AU IR =
T KL R 7 B ) E AT UK 4R B Aeolus il
HDWL RE % 0 171 7 )2 2 X i 2 R A . 26
[ HDW L 4 i 80 i Bl it e 22, LU AR L
2574 Aeolus 1 4 1%, TEXTRZ TR RILN HA
COWL R 4 (9 2 4% 5 th T A+ R A
CDWL A TE g mxi 2 B2 RS ERL, R
RE AR IBGL AR 2 X2 TR RSN, TEiZ s
FEJEN, B 29 Aeolus [ 24

32 EFRUGRMMEE TS

52 M) 2L 28 TG I XU R T KUK B A E B &R
FLFETARA MRS RS . IR RS, dk
FRMIETF M, EZH TR E R R & T e
S, 7E AR BOC IR IR R R A S
() RE B 55 AL o LT A, BRINER L AR
FHOFARET B A5 1 RE = I ek 1Y LT
i & R MIAAS 20 A (Lin 28, 2006; Hasinoff %,
2010; Zhang%%, 2018). & MEIAMNI 0 B4EIE, J5
25 TR ME . R MEAF S 1Y RE 55T 100001
HL X N A BE A, DU b A 0 O b
HE220 1004, HoG R B AH X A8 2 FE R 1%
A S S D RE RS T 1001 B 70 B (9 RE &, )
PRI ES L= A TR AR HEZE 0 104>, HB R
AT AR 2 R 10% . JT LA R A5 5 Bl
CCD = 7= A o 7850 A X AN 0 2 B /)N, s
R RSB o g8/ N o FR T Miie S5 1) S Il g
(1 hE B — 5 T Rayleigh S5 1B [E15: , Fr AR
Mie Ji5 7] FC5F 0308 3000 XUNS B — % %5 T Rayleigh 5
T FICARF T 30 ) XU B o — MR 13, RGP A I
TG I XA B 79 52 T 1) 7 2% B 4 3 O 1% & S
AE S B AE AR DA% o (5 S Re i b 2
i RPE Z 05 S HER, X B2 Aeolus B—A4> “Il



Ny A B BOCIN B AR SRS 7 ik 20k 1265

W7 BT 20MEOLHRIEN . BOEK S RER IR
RSB I XU AN 72 B2, Aeolus OGRS AUHOG

RERE IR 80 m), KA T3 Z 5 o T RIS BHAT
BRI, Ham KEER A 65 m), Bl FEILIF &
FERS0m), FHOH Rayleigh 118 M XA E B2 A

s[RI (I 1 prR) 7
TE—EZME (Kanitz%, 2019; Reitebuch %, 2019),
AEAE TR R 5 R, KIS BRI 25 AT 5%
AEIS R I M BCE ARG I (Straume 5%, 2019)

475 m-s™", FHELEINAS

200

200

300
400
£ 500
) 1 600
| T 700F
K 800
900

300
400
£ 500 .
Esoo
" 700
800
900

60°S  30°S 0I° 30:’N 60°N 60°S  30°S 0°
4E Eais
(b) HDWL (¢) CDWL

30°N 60°N

00010102 0.3 04 05 06 07 08 1.0 12 15 20 25 3.0 35 40 50 60 7.0 8.0 10.0

BRINEE(x10%)

El6 1A H M 3R R 2R OG0 R T8 1A 1) A8 35 B A 0 4 B R 2.5°%2.5° (Masutani 55 ,2010)

Fig. 6 The number of measurements obtained from the three technical systems of spaceborne DWLs in a 2.5 grid box
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Fig. 9 The simulated wind observation accuracy of COWL (Baron et al., 2017)
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Fig. 10  The data coverage of five observation scenarios of spaceborne DWLs (Marseille et al., 2008)
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A review of the technical system of spaceborne Doppler wind lidar and its
assessment method
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Abstract: Spaceborne Doppler Wind Lidars (DWL) are powerful tools in global wind observations. The first spaceborne Doppler wind
lidar designed by European Space Agency (ESA) was launched successfully in August 2018. Meanwhile, the US and Japan provide huge
resources in the demonstration and development of new technical systems of spaceborne DWLs, which are Hybrid DWL (HDWL) and
Coherent DWL (CDWL), respectively. The technical systems of Acolus, HDWL, and CDWL were assessed from three aspects, including the
data acquisition rate or measurement number, the accuracy of wind observations, and the role played in improving the Numerical Weather
Prediction (NWP) results to provide reference for our country to develop our own spaceborne DWL.

We introduced the three technical systems briefly because the three technical systems of spaceborne DWLs are relatively different.
These technical systems were assessed from the three aspects using previous research results.

The three technical systems, which consist of Aeolus, HDWL, and CDWL, were assessed through the data acquisition rate or
measurement number. Previous studies illustrated that the profiles of measurements obtained by HDWL is twice as much that of CDWL, and
four times as much that of Aeolus. The data acquisition rate of CDWL is low due to its coherent-detection technology.

The three technical systems are also assessed through the accuracy of wind observations. The main factors, which affect the accuracy of
wind observations, are Poisson noise and atmospheric heterogeneity. Previous studies demonstrated that wind observations obtained by
coherent-detection technology or the Mie channel of Aeolus has high accuracy (about 0—2 m/s) and traced by aerosol or cloud particles.
However, its observations only cover about 30% of the total observations. The accuracy of wind observations obtained by direct detection is
relatively low (about 1—3 m/s) and traced by molecules. Its observations can cover about 70% of the total observations. Generally, the
global wind distributions can be well detected by combining coherent and direct detection.

Observing System Simulation Experiments (OSSEs) provide a quantitative evaluation of new observing systems for the improvement
of NWP. ESA, the US, and Japan verified the positive impact of Aeolus, HDWL, and CDWL on NWP results through OSSEs. Studies also
indicate that uniform spaceborne DWL profile coverage is more important than the observations of horizontal vector wind using joint
observations with two Aeolus-type spaceborne DWLs. Meanwhile, the observations of horizontal vector wind perform better in the
improvement of the forecast results close to the satellite tracks than the observations of line-of-sight wind observations.

HDWL is expected to achieve more favorable improvement of NWP forecast due to its larger data coverage and ability to observe the
horizontal vector wind. The conclusions are drawn based on previous studies. Furthermore, HDWL and CDWL are still on the
demonstration phase. Their parameters may be justified in the future, affecting the accuracy of wind observations. Future research on the
comparison of the technical systems of spaceborne DWLs should be developed.

Key words: remote sensing, spaceborne Doppler wind lidar, Aeolus, HDWL, CDWL, data acquisition rate, accuracy of wind observations, NWP
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