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Toward the Tropical Cyclone Intensity Estimation Using Geostationary Meteorological Satellites:
Comparison with SAR Sea Surface Winds
BHARI, iz N
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Geostationary meteorological satellites are the only instruments that can observe tropical cyclones (TCs) over their

life cycle. To develop a new method for estimating TC intensity using geostationary meteorological satellites, a

method for estimating the radius of maximum wind speed (RMW) from infrared images observed by geostationary

meteorological satellites is investigated. We found that the radius of the eye (Reye) obtained from infrared images

and the RMW obtained from sea surface wind observed by Synthetic Aperture Radar corresponded very well, with

a mean absolute error of 3.5 km. On the other hand, in some cases, the correspondence was poor, and it is necessary

to create a criterion to judge the correspondence from infrared images. There was no significant difference in the

correspondence by developmental stage.

1. FLdic

AR, FTA G 3 ) [BMEIC XY,
kL bEBEECER NV =y A m s
EET) OF=H VU IIRERINTND,
Tsukada and Horinouchi (2020; TH20) %#f IE 5 S
EORREHEERSNEZHWT, BRWNE = 7 fEik
O FIEHERE A BN K > THHT 2 L4
Lo, ZTHITIEIRELS T TEZOOHNDH >
Too —OUE, WWIEISEY & R H O H OHERRE
HEARER O R NE X OFECIIREICE
DR TH S22 &b, RFOfHER L O
BRFEEZHOCTINERRT L2 LT, TOBE
ZHALMNCTTHZ L, b O —2IF, RIREEFEIC
PACIAD LT HDOFOENGHEE I LD TEE
L, BEDEKREEHEZFFOSEDR THDH I &
O, FicleBEGREHEEICICH LIS o mEiE L L
TIN%5Z LIZd o7, TH20 DFIETHE S
D H ORI OBERRE DB /370 7> & 13 JR IR EHEE
ZITH 2 &, DEVRRAEEAHEET D Z LT,
H O H Ol s R 2, BESE PN O e RKEGE 18
(RMW: Radius of Maximum Wind) & CEIfE 511
(ZHMFT 2 2 LAY T 5, LrL7e D, RMW
IZBIT 2 THEOHE X ZBHEOF L[ END

BT LixTERVWED, bORERY
RMW OHEENVLEE L 70D,

Kossin et al. (2007; K07) 1%, 7 U7 72liRZF>
BEEHI LT, FribRSm 2RI X DR
B DRE UTZROE L, Mo 7 Z
A ML T—=ZNOHEE LR 10 m (2810
% RMW % bz LC, DLFoRRXEE

RMW,; = 2.8068 + 0.8361R oyc (1)

Z 2T, RMWey [km] (ZHAIZEEOEE 10 m (12
BT D RMW T, Reye [km] 1TH LSRR S H
HLUZZIROFEETH S, ok, KI1IZKO7TIZLD
Reye DFH 7 10— % 7R L, Reye [FBEE _RHTUT O
ECHH SN DT, RREEZ RO m S O
TIE7eV, K07 D [ENF I %FA 7 (MAE: Mean
Absolute Error) 725 4.7 km 7Z-o7=Z EAHE S
THY, HREOFRINEGOMRBZED 4 km Th o
Tl eEBEZDE, BETYRFOIXIZRN £ T
LTWeEER5, B X 51z, KOT7 IEFIER
G 2B 5 RMW % @RS ICHEE T = 2 iy
W7 HikERE L0, EH BN 20O EN
T 5, K07 T 7V 7 72IR & o6 2 3t 5
L7z ZELLidasintTEed, 2l ko

*1 AEHEIE KPR BB e

tsukada@ees.hokudai.ac.jp

Graduate School of Environmental Science, Hokkaido University

¥ ALHEIE KRR B ERERBL AL A FE e

Faculty of Environmental Earth Science, Hokkaido University



BIEELZE S S DE TR, Z071D, FEED
B (Friz, 72UV T7RIBESWEIINAZAVWE D
7REB) AR LR, RiRoRPREEA LT
TN E IR L RV, £z, K07 THW:Z
WZERSBIN D 7 54 B LT — &0, KD
BRI N L0, TAVBRLFEDONY 75—
VDR ERBE LT B0, WA OE NI ONT
IXBETE R, £z, MUZERELN & 522 bk
KB ER T D 2 L3 L <, AL (4
RFId 30 70D & ORI T 74T 5, £z,
ﬁﬁxﬁ%%tﬁf@ﬁim%ﬁii%%kw«

2 S FRAEDS N, T 2 CAMFZETIE, &
TﬁwﬁﬁTKmmﬁ%%ﬁ%L,mmvkw@
PEOBRERD,

FAth

BTeyewall = 40 km = 1 = 70 km OEEERAE

No
BTeyewaII =-50°C?

Yes BTeye = (r =30 km DERKIRE)
threshold = -45 °C l
threshold = (BTeye + 2BTeyewar)/3
AR?RIE = threshold DFHERICE N 2581

Reye = D SERMOIEM % BFERIL 4 A1 THH LTS

RN

[X 1 : Kossinetal. (2007) DIRDO¥-FERH 7 0 —F
¥ — b, IRAMEELE L ER A AT, RO
& Reye /135,

2. T—4

AHFFETD RMW OHEEIZIE C-band D E kKB
[11—4 — (SAR: Synthetic Aperture Radar) ¥4 #{fi
/2 (Sentinel-1a/b, Radarsat-2) 81 )° Ifremer/Cyclobs
WLV Y MY =T InEmE 10 m W EE T 7 4
7 b &M, SAR IFA B 1A & 70 A
iz O CEfe b L7ceE i oo o 78
ik %ﬁ?éo%%@747ﬁﬁﬁﬁ%’iéﬁ
T ﬂ@;oﬁ%ﬂ?(% 35m/s AR
éio&%ﬂ?) BT~ A 7w ORHE 5

DEFN B RIEN B - 1278, UTEE, B DImINE
H (HH,HV) &ETFAVHAERKEGLTY P —7
WZHWD Z &C, 70m/s F2E F Tlidfafit3icE
HTEsAZ ERREINTZ (Mouche et al., 2017;
2019), fENTICHW=7 1 % 7 ~X Mouche et al.
(2019) TREINTV MU —T FIEIC X - TE
ENTWD, 2B, [F7aZ s MIJAEOHEE
FEENHE L FEERPOBIROIMNIH D 5ERH D,
ZAUTY R —=TIZHWS NS EERET VTS
LEEPLAERORREFLETNDLZ EIZLD
EEZLND, TDORYD, BROBEIOEE R
EFT B LR TE R, T, JRE O E
JEGEAE OREFEEALIC b 72 BT BORE 2 E &1l
THZ LI L, U EOEBNG, AR TIE
HAZ PR U7 BUSAE O & v (BEhic X
LIERFMEZBRE) , BUEE Clrx7e < JEGH OB RS
Mm% 7R5 Z LD (RUEEIZS BRI
1AV
ﬁiw%ﬁiﬁ%@l@ewﬁm X0 Eb Y
ﬂ%@ﬁ@@fﬂ(m4mﬂﬁfmf7~
;7%%uﬁg WREMRIRR I 2.5 47, FEEE T RIS
75 W“%%izmnf%éo@mbtﬁﬁﬁ
RRDEFEILD T2, JeFHNENEIZIB N TUE
ETHOMEREZ KRS 5, KFETIEOEDLY 8
BOIHE RN, 201547 HvD 2020 4 12
H £ TOHFE 100180 FEIZF\\ TR LU 2 il 72
L7z 31 [ OB 2 fifdT et G2 & U Te, 4 #1348 M
ELHECT TETH D,

f R G O A IEIZIX JRA-55 FfRiTT — %
(Kobayashi et al., 2015) OZEmEmT —4 (REE -
VART v vEmE) AW, £, BEAN
A N7 w275 —% 1% IBTrACS (Knapp etal., 2010)

L OB L, JTWC OSREEMRITE % iz,

3. TR

SAR #f EEUZB W TIROGFENRD L dF
BlafH L, 20O OREERELRIZ 51T 2 AR
BIZEB W T HIRDIFTEDZRD B LTz 4 & i HT %t
Bl L, ok, ROMFEHER [TERMEEN
F3CTE LHEPHCIRDBENTNWD Z & 25
2, BEIZTEB TITR>oTWER, 5%ITKEH
IRHIE ZFAIAT T ETH D,

BT ORIMEGI U CTHREMIEZ M L7z, ARoh

B OB RFOICE, KGTRA N T v 7 Ol
(2 R D HULEE D) B H4EE 60 km LA O s s 1S
BTeye %;kbb, BTeye - AT J: D I_J{m].@ 'd_’li Eiﬁ@%



BHPOEZRM Lz, ARTIEEICAT=30K &L
25 E 0 RERT, SAR # EROERA T,
AR D FRINEER HF 02> B 48 20 km LN O dc /NG
B Veye 23R8, Veye+ 15 m/s & 0 {KJEE 0 58 for fE Ik
OAEMHLERH Uiz, WE§Z 005 OER
FALBENEIZ PSR Loy Reye 1E, BEEZDOIRIEBRIZ
*f U CIRBRDO FNETHMEM 24 TILO TR0t b
L7-, AT=30K & L7234, ZHUTEER 6-8km
FREEDBEENIRICIN o Tm 3 v & —2AMEM 224 Tl
D=2 LITHY T 5, RMW 133446 200 km LN T
SAR i EJRD AN R &7 D e LT,

4. fEH

2 OWATHIE Reye & RMW OFIRZ R L, Zh
SITEAMICIEF B WRIIS 2 FE > Tz, RIS
B KA E RSN 3EF D H 5, 2018 F£5 M
24 5 TRAMI (LI TRAMI & %50) 13RS HEi{5 )
LHHLNR L DIT, “HEEZROFFTHDL Z
& T, FRFOFEBEEITHIGT D D Reye & L
THHEENTLE -7, 2017 4EHJE 5 5 NORU &
2018 4 JA 26 5 YUTU (LAF: YUTU & %7id) 1%
ZNENRIAEBICEB N TIROE AL TE Y, A
DT ED Reye D3/ SN T & MHSEALDFIR TH -
775

Eye radius from Himawari-8 IR vs. RMW from C-band SAR
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Normalized wind speed radial profile (31 cases)

1.0
(Vmax)

4
®

0.6 4

0.4 4

Normalized wind speed (ms~'/ms™1)

0.2
Vmax [m/s]

0.0 1 20 40 60 80

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Normalized radius (km/km)

3 : SAR ¥ BJRD EHULENE AT, SRR L
7= SAR O RO #5374 % RMW & i KJEGE T
ZNENIEHE L TERR Lz, RGO ILENIIRS
BN OEH &7 Reye Z78 L, RMW 05 2L E
B - FpNC i ami Lz, &7 774 006
Ve KB DA % 79,

WIZ, IBTrACS | & 23R E MRS R 2 VT,
B F I DI ERR P 2 A U7, FEEEEERE T SAR B
K] t (23T D90 Ve 05, £ 0 12 REfHIAT t-12
h (2B 258 Vesn 2B L72E (AV=Vi- Ve
12n) (ZEEO X ABPEIC L2, AV=15kt & 20l
%1 (Rapid intensification: RI) 4, 15 kt>AV
=5kt # K F 2= (Slow intensification: SI) 1,
5 kt>AV=-5kt # &% (Steady: S) Hfl, —5 kt>
AV %5iR (Weakening: W) HflE L7z (K4),
S5 IXZ DMK SNWISIEE & HIT Reye &



RMW OB&Z 7RI HATK TH D, Reye & RMW O
RIS BIFRITIE, ZEEEEREC X 2 W 2E AT A B
2o,
%%k,&w&RMW®%%KOwT,mWE%
FAWTZBEE AT (23 2 BfER A 2 i~ 7z, X
i%mAT%%MéﬁfE%Ltﬁ@,ﬂ47x-
BURAREL - SRR EZ R T, AR THWET
HHAT =30 K Ji b OFFEREIIMRLEL TEY,
AKFTRULEBBREE AN N THDZ L ETRT,

BT intensil ity [GONI (2020)] 100 BT intensi ity [LIONROCK (2016)]
T

Rapid Slow
Intensification

Intensification

Intensity (knots)

17/00 19/00 21/00 23/00 25/00 27/00 29/00 31/00
Date(Day/Hour)

; Threshold dependency

—&— bias

—~ 61 coef
iE‘ —o— MAE
w5
s
2 4
S 2] \
g
P
= 0 \w—o—f—/ ==0

- 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8'0

AT (K)

B16 : RDOYEEREIZHNZ AT (25 5 ElR DR
EARAFME, B &SI EERERR D /A 77 A L [l

fffzehZhERL, T PHEREEZ =T,

B AR AAL TR0,
AFETIZAT =30 K ZH\W =84

P& AR RER SR 1 2T,
DfERAER LT,

BT intensity [LAN (2017)]

BT intensity [KONG-REY (2018)]

Steady

E Weakening

15/00 16/00 17/00 18/00 19/00 20/00 21/ 00 22/00 23/00
nnnnnnnnnnnn

Bl4 : BEFEEBEOSEOE, KITERANA R R
T I T =2 DOMEEL L, TONEE LT TRT,
SARE SAR BUHIN - - 2 3 L, S0 EICITZE D
RE2 6 12 IFREIRTOTREE & DZ2EEZ W TV 5D

1
28/00 29/00 30/00 01/00 02/00 03/00 04/00 05/00 06/00 07/00
Date(Day/Hour)
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