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ROk 55 Tk B — € B R e B BB A% R s T DAAS 32 RS2 AR B 1) EL R &
RGEFTETA, A TCF MHEMFE IR TR IER F B ASCRL 2023 4EHE5R & R “ i
N, RN R RS AL EIE (SAR) . BT FIAR 5 T S5 st 28 g R} i o
TCF BUSZHREUBERL, ] St & KU A2 5000 A2 TR A HR 4 AT 30E . S5 R EOR,
25 R BB AR S RN BORE TCF 57 TR RIFIE RN, SHEE SR
PEHIBIT R Z (RMSE) 4 0.08, #HC AR %N 0.78. SR ASCAT-B Hil ASCAT-C £ %
HIC T T 37 7 2 % & KGR BE G B, (B0 & R K KU 48 (RMW) Fl
17m/s AJEEAZ (R17) SRR . ASCAT-B % RMW 1 R17 i) RMSE 4514
21.9 km A1 39.2 km, ASCAT-C M43 514 16.7 km F1 48.8 km. ASSCIERH T B AR I8
W LAETEA IR B LA AN 25 8] 0 3, (H2EATTE TCF ML il i #8 B
B

XK BN ARALEERIS FE BN SR
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Application of Microwave Remote Sensing Data

In Typhoon Fullness Extraction
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5 Zhoushan Meteorological Bureau, Zhoushan 316021
Abstract: Tropical cyclone fullness (TCF) is a dimensionless metric that integrates
both the inner- and outer- core scales of a typhoon to characterize the storm wind
structures, which shows particular direction significance for operational typhoon
forecasting. Spaceborne microwave sensors, which are capable of directly observing
typhoon ocean surface winds regardless of weather conditions, offer a new technical
approach for the accurate extraction of TCF. Taking super typhoon Mawar (2023) as
an example, this study proposed a TCF retrieve method by collecting spaceborne
Synthetic Aperture Radar (SAR), scatterometers, and radiometers data. Subsequently,
we make a comparison between model results and typhoon best-track data. Results
show that multi-source spaceborne microwave sensor data has good applicability in
TCF estimation. The root mean square error (RMSE) and correlation coefficient
between satellite-retrieved and best-track data are 0.08 and correlation coefficient 0.78,
respectively. Although the typhoon intensity is underestimated by ASCAT-B and
ASCAT-2 spaceborne scatterometers ocean wind products, the estimates for the radius
of maximum wind (RMW) and the radius of 17 m/s winds (R17) are accurate.
Specifically, ASCAT-B measured storm RMW and R17 are 21.9 km and 39.2 km, and
ASCAT-C are 16.7 km and 48.8 km for ASCAT-C, respectively. Despite working
different frequency bands and having varying spatial resolutions, this study
demonstrates that multisource microwave sensors are suitable for TCF extraction
independently.
Keywords Typhoon, Synthetic aperture radar (SAR), Fullness, Radius of maximum
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WERZ G REmMETEWERZ —, FEE 78 MEHER, Bk
IR 8 R X 00 45 0 R 0 i 7 B B v W X B 1 A i A 7= 22 4
B RF BB AE . BREEARRE (TR — B P A 5 RO 55 TR AUtk Fr) =B U
Ro ALK, R TIFENEAREIR R TR 4 & A B E R Rk
IR D, E AT & R AR TR 2 A 1R K4 (Leroux et al.,
2018; MR, 2021; FHEZ%E, 2023), SREMIRBIAE T - mitE
(Emanuel and Zhang, 2016; i %%, 20200, M2 F, &K ETIRAE f1i
Ja T AR A5 EE A TR (Cangialosi et al., 2016; Schenkel et al., 2023). 7 HJRH,
— 7 TR BUE R STERN & A IR B A BR,  JCH R IEFF IR -l
ORI GRS 25 HHERA 10 & KOS B GFLAIPRITR 2, 2022); 55— 51
£ IR P AT AR PR T AR 22 2 3 I ROBE T (¥ i 22 ) BHBRANANAR . 2023)

B RURURE 2 1 6 XU ML BB (R DG B e b, A R TR E & RUBB IR P 1)
THE, WERE KK TERAEEER. BN ZEERBTHEZXT AR
REERE TR, RN RIS — Lo Bl Z M ERAE 44 (RMW)
AEHREEAE (17 m s KPR, @R R1D fifma R, BiEfid 7 &
R i K KU 2 RS, B & R AR (Li et al., 2019; Combot et al.,
2020; ¥ FNIEFIRTTEL, 2024; ZRUFAIGERT B8, 2024); Jo& Al LUE1EXRAMT
e, BV EAME R SE (Chanand Chan, et al., 2012; AEZEFFFEHBH, 2022;
RIS, 20230, KEMFEY, 6XMmESHE—RE (RMW 50 R17) Z
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(B 59 R (Merrill, 1984; Weatherford and Gray 1988; Chavas and Emanuel,
2010; Chan and Chan , 2012; Guo and Tan, 2017; Chen etal., 2021), JfHP# 2 [H]
AFAEE AL S R (Wuetal., 2015; Song et al., 2016; Song et al.,2020). #HiT,
Ruan and Wu (2022) FJf 2000 4E % 2018 4 L0 AM SR A & MU AE B A2 20 7
B FE T A6 KPEPE G AR A I 72, KIS RMW RUER, & KR 5 R34
(34 knot KGH 242, 1 knot~0.514 m 1) Z [ARLMK R, HEXIGGERFIHR,
R34 § BBk . Dy 1 BEINR N BEAR & Ko B A0 ROBEAH BLAE FHALEE, Guo and
Tan (2017) FE TR G KA L R SN RUEE 558 FEANAAE 3 (R ORHE,  IFt
— B T A RKEERE (TC Fullness, f&#% TCF) X—#i##&. TCF £&LKE
BN IS G RAIMZ R RRIE N Z S5, B R17 5 RMW KJEEE I R17
HIECAE, HAEAE 0 ~ 1.0 Z[A], TCF 2 M H I E %A, TCF R & RE
Al RESEIPE 5% (Guo and Tan, 2022).

H T & XU A i Jo A 22 A T I R T, T B U OB BR, [R itk
H AT & XU i T 32 SR T TR I . R B R e AT b T g Uk
M, BRI R Z HIR, = DLRCK PR ZR B e, S8 4 KA
A RAB . RVEHE AR AR, B A 4 3R R T X7 A1 G R 8 ) =
BH RF-B (Mouche etal., 2017; 5 #5%, 2020; Ribal etal., 2021; Knaffetal., 2021;
JiREE, 2022; HEEGRAE, 2023). BEEGGHILIEEIE (SAR). BT AR ST
SN E B B AL S, e & B, RBRY, 6 XURE R D 4
R IEE RN . B SAR £ FFABMBALREMAR AL, @t
SRS, HMHES SAR SRR A Im, T0EG 6 Rk
AL IZ RIS (Zhang et al., 2020; Combot et al., 2020 ; Fang et al., 2022). AHEL T
SAR DA, BB THAERH vF 2 8] 2 B o (49 25 km), (HHMRAETH
FEXMETE, TRINVEEHEAL SN G XM G, Bom i E U7 A DE &
RS s A AT E AR MM (Manaster et al., 2021; Qian etal., 2023). 4k, LB
FRATTH RS IR S & RIS RAAE RAF I IEAR G, BRIV 7E B I SR 2E Al i R <
FAF WA HBIE “EF” MR, L SMAP AMRKKEM v g e
2N TG KRS 2 b (Lietal., 2022; Zhang et al., 2022). AH# T
G EIRT B, LB ME AR EME LGN TP, IR, WESET
SERAMRB T POE KR, AT S RIS EO I 2 S AT RHE SR it

==
w
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g kl, 7E & XS FE A ROBE W0 5 T A BRI R 71 (He et al., 2009;
Zhang et al., 2022).

& X TCF BtA & N AME R ESRRAERB A, TLR& R17 i&/2& RMW
HFIG R XA & BRI R . J2 BB A% 1 8% 8 I S BP0 3 T 5 12 5 1)
SRS, WLLEENEERIMNSEELE, X AR TCF 24t THMHs AT
Bto 7ERT AR B2 BRI RMW AT R17 AT 7044 (5K#%, 2020; Zhang et
al., 2021; Sun et al., 2023, — A [AHEE T A & R A B4R (best-
track) $RECTUOLALEE R, RAE—ERAE LINHE RMW F1 R17 [FiRZE.
4k, best-track EHEE M FRRTE & I G A RAT 0T G, XS E G2 E
T A TS BT RHEE 6 KO 450 M 0 Hh 7

AR 2 2023 FERTHENFEENERE N, HATEER. E
MZL. FRELI A AFIR H IR SR . B THEKMAEMAY, FHZEE
B A SR AR AE X IR A (B I J8 o [ UL vy LSR5 (M Je B k. B
T, ASCUAEREG K I ], R RAR KR SR 2 IR R SAR.
FRIT VRN T FORE, R R AN T 410 B R 2 B A R AR B R
FERIEIAR, IR R G KRR R AT IR . A SCHE TS R v AR E &
IR UL L 55 48 0 BE i AR S, BRI T 2 BB A% S % BERLLE
SERE TR R K

2 AN “ImiE” #R

B 1A e R “HEEE” BalEit K H 2R SAR TR & K IH—
WL M R4 (NRCS). & “HE” T 5 4 20 HTFA 06 B (5
WIS UTC, TED 7ESRE IS 4577 112 970 km VTR EA R, ot KR
18 m s, Bl JE AR/ S5 ~ 10 km BB Al AL PG U7 M EAS R 3y, 9 AT
Wik, 5 H 26 H 09 I, “Hyi” A TSR S e hifw AR 77 K4 1750 km f75L
KPR b, i R R B G R, Tl KXUEA 68 m s BJS,
“HLEE” DLSR A KR ON R AR By, AR AE IR AR AL B B B AR
R, T 6 H 2 H 17Tt SR GF k5. X “BiE” 25 Ah
AT LR SR IACEERIGT SE 2 —, A2 2023 FFABRE SR 1 #i SUiE
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e
& PTFICE(10.8~17.1m/s) ® HATREE(17.2-244m/s) @ SRR EE(24.5-32.6m/s)
11 5 14,24.5~32.6m/s) ® {3 X(41.5~50.9m/s) ® TR K (E51m/s)

B 1 2023 fFitdam 0 “ 304k B BlEE L2 B SAR R AR =R o0 A
Fig.1 Super Typhoon Mawar track and SAR images distribution

3 BWRERAE
3.1 BERIRIE

2023 FFE M I WEBNIE], AR =F C BB XL E 2 SAR
PEZEGHT &R “HiE” YWll, 755 RADARSAT-2 (RS-2). RADARSAT
Constellation Mission (RCM) /I Sentinel-1 (S1). 5 7 21 % 6 H 1 HI], RS-
2. RCM Al ST PEFLTHM G R “HiE” 15 K, FHd 9 RGBT HIR 6 X
R (B 1. E# SAR TESAR i EZREFHEM K TE R (NOAA) TEHK
PEMASHFH L (STAR) 24, 7EXTELE SAR AR LAIRIE. fabt e tn
LA FREERE -, FIF] MSA1 (Mouche 2017; 2019) SthER#HAR 3 o ik 47 K
. BT AR H SAR Hifar SR AR 2 5 F 1 1H] PR B 95 i 1v) AR 5 BE A5 5 PR RIS
DEAR, DRI 0 HE 2 SAR SLARREAT 3km 75 1] 49 ##3 B R AL P LSRR 1 434b
Fre2XG# (Combot et al., 2020; Knaffet et al., 2021). Ak, 251043 #2R EH R AL
A DA RS R G A SAR SRR, AT RUCHe B SAR I [T XS I8 kS
(Zhang et al., 2017; Fang et al., 2021 ).

BB R S K37 72 ok 35 [ IR E B/ (SMAP) FIH A%
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B AR GRS (AMSR2). Remote Sensing System (RSS) #4517 SMAP Al
AMSR2 B H X373k, FFE B ACFN 0.25° 25 A1 4 958 B0 hR e X % B (3t i
NHAEH (Manaster et al., 2021; Li et al., 2022). A Ci#iL RSS R4 F#k 60 &5
SMAP 1 AMSR2 & R REEAR, b 17 558 BaEt 73k & KR X 42k

BB PR H RRS #2451 ASCAT-B/C L2 Zifgii A3z rs i, 2S84
e N0.25° FEG R “HiE” i BIGsh A, L3RI ASCAT-B Al ASCAT-C &
KT RGEAR 60 R, Ho 18 S BB A3k & MR X 4. AR T HiAth T
TETE Ku JEBIHUR T, ASCAT RN C B H T A J5 M HUR S 5 32 B M i
%/ (Lindsley et al., 2016; EHEEESE, 20205 AHEFESE, 2024).

B X AR 0 ok 1 R B Ak B B AR U RS R A 42 (IBTrACS).
IBTrACS A LASRBEI 8] 73 #8208 3h & KR HOA 4 E . RMW LU XU
FARER . AR IBTrACS 4.0 A ) USA TAEG K “HiE” Hidx(E R,
Va5 A 20 HZE 6 A 3 H. IBTrACS $¥E 476 A SCH g 32 B i T4
3 TR IRE RMW., R17 fil TCF.

3.2 & KRR I

BALIRE T & KA 2 —ANER, oAl (B 2). Bl REFEH
A ZRIGE, — 2 RMW, BIPRRE: s Rfege, BIAREXUE RN,
HICR17. RMW 1 R17 Z [8] AR X IR & JAUZE H6) R0 B2 (P A B2 0 B, [
KN R CA LmRES MR R KZ B/ 1ZIX k. Guo and Tan
(2017) K R17 A1 RMW HIZAE E SO & RAMZ WAR TG, JFAE LAt B4
TR 6 MR E LS E, BIEREHE. TCF R ARARW T

TCF =1 — XMW <D

R17
A, TCF NEREFHE, RMW NE X XS 42, R17 NXGEIE 17m/s 1
X 42
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Fig.2 Two-dimensional wind speed of Typhoon and its structural configuration

3.2 & KRR

& W AOE BRI TCE 1oCH:, B2A RMW Al R17 ()& X 56 R0 HE
BAOC. BH SAR PERN TR A &2 [ #r i, 6 X roarE
fiy G5 N RIE T EEAEH . TERTIRE S, AT TR XOHRIN RS-2 &
G B H TSR IR BT R BB SR A 5 KUK K RUERZR4FAIE (Zhang et
al., 2014, HFIAHXMT:

( 2 (:—1) (r<n)
V.=9 W,—v) (:__rrl)+v1 (n<r<mn) (2
v, (2" (r, <7 < 150km)

A,y R AR BE Py IR — A R A A B (B3 R0 rp Rl RIRGE AL,
Bl RMW:; vy v, 5355l Ayl 2 1R P 30 IXGE R AL AT £ IXUBIBE s el ik R

EIEH G NRAZ ZHEETE, BB AKX (2 #H i RMW 21T 1718
1E, T S RER 2R A an R BT 7~ (Zhang et al., 2017b):

vy (= (r<mr)

V. = 1 Erl) ! (3)
vz(f)“ (r, <r < 150km)
1.(8) = ab/+/(asin 8) + (b sin )2 (4)

A, a b 235138 G KUIRAM R (0 R A AT A, 072 & KU S HRBEEZE AT
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M. ik, FIAAIR (3 A (4), FTLUAEBIAME S B SAR §
Brhfi s M oa g EE R, RPN Zhang etal (2014;2017b).

Xof TR B VAR S I I X, AR TR FE R, — O 0.25°
DAL I TG VK A 1 20 i VPR S 45 o A1, FRATIAE 118 1E 1 B i e AR
fili ERIBR THREE IR i, H¥ & XRS5, R FH SR I B H A
TSR R R AR B T AR S VI 5 IXURR) A% o) U AR AL, ik = an R

U= {umax X (Tr:ax> (r < Tmax) 5)

Umax X (T";aX)a (r, <r < 150km)

L Unax NERGREE, 10, %8 RMW, r2 2l X OHRIRE, ahER
o PRk, W RAASE B AR ECE BB U v AR S T R XU R R
DEGEER, BARPIEN Zhang etal (2022).,

3.3 X R17 U -

i B B AR A BORMEIL G K R17 EE 4 A=APER: (D FIH B
HIJPESRSLR B G MO E S (20 K LWL & R g i i JXAE-F 1 LX)
NANHBEEGIR, RN R ARIb CGEZRIRD. W (H=%
PR ApEdl CEPURIR) 4 MHIER R, PLE XLy f, 2 R17 KOE B {E
(17 ms™) S¥{ELL, SFEHLHE T EAERMLKEA K (3) THEE ML
SENZRPRKERLBR L MR MR, DD RIRIX L E N R
F 534 bR EL(CDF) ) 90% 1 B ITAE I FARAE N N IZ R IR R17; (4) sKBrfFiL,
B XACF R AN TR, B 4 NP R R TR iz LR
B R17. FI A 2 T RGEEL RMW (1 7 R AR O T 5. 78 T PR IME B8
A, BLE X oy 8] B ki i KGR e KEIFC R G EE R, e RS %
AU H 2 R HIEEE R RMW.

4 ZER 55
4.1 FRHL

FIFH & KA B, AR5 40 5t E SAR. 385 THAEU T & XN
HEAT R OA S HREL, 3R best-track 0% 5 BHHTIRAE. R ExR (KB 3),
R it B T 0 242 i 5 best-track [ RMSE 8 0.21°, iz 0.02°, AH7< £%70.99;
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£hifE 5 best-track ) RMSE A 0.23°, Rz 4-0.03°, X Z&%00.99. dHkn] I,
R G AR Oy B SR 72 M S Akt 1 R s £ XA THT XML 000 2 e o P B ) P o0
B, 5 best-track E. A5 8 1) — 21

150 T ] 25 .
~ | @ | O
:; L 20}
S 140 2
= 3
2 £
2 215
S ]
& g
= 130 £ _ i
*g N=40 R=0.99 g.';m' N=40 R=0.99
R - o]
= Bias = 0.02° Bias = -0.03 ]
RMSE =0.21° RMSE = 0.23
120 : - 5 . . ]
120 130 140 150 5 10 15 20 25
Satellite estimated longitude (°) Satellite estimated latitude (°)

K 3 AL S K H 05 best-track X EE

Fig.3 Comparison between model-estimated and best-track reported TC center

42 WIZRE

£ RMW & [ Bt & KU K KU S A RFE I 28, 8 T 2R0R R K N
. TR G AHROEER, R 1BEREEWNMGESGK “HiE” RMW 5
IBTrACS LR R . 4R IR, E# SAR TEMFE M RMW AR EHEE,
5 IBTrACS iE% M R0 0.71, RMSE A 9.53 km. A2 8B H AR Sl 5
£ X RMW 5 IBTrACS %45 1 RMSE 7F 11.9~21.9km, fRZTE 5.73 ~16.42km.
IXKET 2 A 20 26 25 km (1 2 BER G VIR TR = I S, RMW [k 50k
FEV LRI Fsk b, W EE R FEEE X RMW —E 2 —/ M (Kossin
et al., 2007; Lajoie and Walsh, 2008; Combot et al., 2020), 7L fd H (1) 2 2 48
SR T 25 18] 20 MR 408 40 km,  RSS X JR AR 4T 25 16) 00 3% 28 KA
AT RN 25 km 1) 10 B RREE KR e S KUIR X ELBUINES, IR
AT PR 5 A X Sk 2 4% 7 7 S BURRE A ORI, TSR RMW S2HU) iR % (Knaff
etal.,,2021). {HAFEH /L, ASCAT-B Fl ASCAT-C JA3% = ikt & K5 1A 5
e A, RUHUR T X377 AN BB T & R R KRR RUE A T (Ribal
et al., 2021; Liu et al., 2022; T #1&%, 2023), (HAHM TS R I ASCAT HUit it
T RMW $EHUZE RBUTF . B EEU T @ & 5 r R I B PR R [ NRCS,
NRCS 5 [ XU 5 B & B ARG, T DURYE X — X RS20 GMF [
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TH] XU, XA A R B A B X7 [ T I R A I B (Lindslyey et al., 2016; 77
P, 2018; EUKAESE, 2021). Pk, s ROE K “ AT A2 5omm U o 3R
DT NRCS B —4ER [ 73 A . FEEMRAFAT, BER A GMF Jis i Bk
WO 2 L “ARAL” LR, (B RN R NRCS 44 A B A =S,
XA U T AT RS R RMW 1) 3 22 J5 ]

P 1 TEWIMEEMRE R “FeE” SR RMW 5 IBTrACS 1 H

Table 1 Comparisons between satellite measured storm intensity and RMW and IBTrACS data

for Super Typhoon Mawar
BE RMSE (km) Bias (km) Cc
SAR 9.53 -2.32 0.71
SMAP 11.93 5.73 0.57
AMSR2 18.6 11.17 0.66
ASCAT-B 21.9 16.42 0.90
ASCAT-C 16.74 10.41 0.60

4.3 HhERSF

BRRLT IR T RS ERGE 17 m s FRERER, B2 IE G R 711
HER T, WHTRIEG R FREE (5KEESE, 2020; Sunetal., 2023).
& X RI7 IR, AT 2 U5 2 BB AL B T B 52 R17 1 5
IBTrACS BERHEAT L (R 2). Kl 4 Bt T 2R SAR PESRIUN & X

I AANHERRIR B R1T A, AR 2WTLIEH, ARSCERU 3 8
E# SAR DEX &R “HiE” &) R17 #2ESURELF, 5 IBTrACS BEEHE
RMSE 4y 51.4 km, MK HRECHN 0.89. Kl 5 kT SMAP Al AMSR2 P
ARSI 4 DN HUEE R IR B R17 2[00 4. WL H, SMAP fil AMSR2
BT DA SER I G R “IEE” [ R17, 5 IBTrACS % RHMHELLH# RMSE 7378
62.4km (SMAP) H153.1km (AMSR2), #5ZR%4r%140.85 (SMAP) £10.91

(AMSR2). Zhang %% (2021) FIf] SMAP %RIxt &K R17 #4775, 5
IBTrACS ¥R EL# % RMSE 4 57.8 km, X 574 CF|H SMAP fll AMSR2 {5
) R17 kG B H A BT 0 — Sk

HISCHE R SR T X S 7E & RS T R0 XU ™ A T 52
B XU, (EZHA AR R17 B AR . A 6 iTRAE H, ASCAT-B Al
ASCAT-C YA LA (PRI 4 NP R R K KB R17. 5 IBTrACS BRI ELE,
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ASCAT-B l ASCAT-C () RMSE 43 7124 39.2 km F148.8 km, #H¢ R %574 0.91
F10.85. 7kHAE (20200 FH & MRGIHHRIOT %, 7T HY-2A BU1HR
PORME NG R17 #RECPIE AL, 45 B8 HY-2A 21K R17 52550k
RMSE 4y 37.6 km. &S (2023) BT AL M-FMETE, I8 T ASCAT
R BORHE & KU R1T SR HUHCR, 45 &L B ASCAT 155 X2 R17 5 E & KT
B i) RMSE 4y 52.4km. @0 AT AWTTE I, FIH] ASCAT-B 1 ASCAT-C
HUR TR BRHR U & X “ 353 ” R17 BA B .
2 DR G X “HiE” R17 5 IBTrACS L

Table 2 Comparisons between satellite measured storm R17 and IBTrACS data for Super Typhoon

Mawar
TE RMSE (km) Bias (km) Cc
SAR 514 -32.6 0.89
SMAP 62.4 43.2 0.85
AMSR2 53.1 44.6 0.91
ASCAT-B 39.2 26.37 0.91
ASCAT-C 48.8 14.57 0.85
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Fig.4 RMW and R17 retrieved from multisource SAR images of Super Typhoon Mawar. The black solid circle mark
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at the four geographical quadrants.
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Fig.7 Comparison of satellite estimate TCF and IBTrACS reports for Super Typhoon Mawar
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Fig.8 Comparison betwenn best-track reports TCF and intensity, and satellite estimate TCF during Super Typhoon
Mawar lifecycle. The blue and red lines are the typhoon TCF and intensity from IBTrACS data, respectivly. The
black diamond is the TCF extracted by the satellite, and the black dashed line is the super typhoon wind speed
threshold.

AU, AT B8RS RIBU T, SAR BAT @ a iR m s
]33y, 16 & KRG AL S5 BRI 7 A R te s . B 9 () BRT
M HZE S (H8) ik A 5 A 26 H 07 i 20 /-y “IiE” B AT
ExE. B9 (b) B AR H S1SAR TAET 08 i 55 Wil i R E5 1%, MR
“HYEE” DR G KMo, IR K RGEN 729 ms!. 5T SAR EE &
RGN, ATLUEH " BAIEE BRI MR, & KR EE IR e



343
344
345
346

347

348
349

350

351
352
353
354
355
356
357
358
359
360
361
362
363

N1 45 DX I BT AT L. SAR A5 TCF 4 0.91, IBTrACS % RHE 3% TCF 4 0.9,

P RZEN 0.01. PR =B ar WG E EZE = #4850, M SAR A
T2 R AR O & RUESZ GIFTET 10m 753D [IRIZ 0T, 456 m] W6 At
FORE ] I F & KUK G40 45 R T4 R 6 XU RO I L 55 32 53T IR B R T B

(a) 07:20 25 May (H8) (b) 08:47 25 May (S1)

9 M HZ% 85 (H8) Hik AR SI SAR PEX &K “Ilk” HIBA WL
Fig.9 Joint observation by the Himawari-8 (H8) geostationary satellite and S1 SAR for typhoon Mawa
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