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WE: FIF X B A 4 it % ( Defense Meteorological Satellite Program, DMSP ) T & & F # R AL (special
sensor microwave imager, SSM/I) Fu#4# %7 E £ 4 (tropical rainfall measuring mission, TRMM) T E %
W AR ( TRMM microwave imager, TMI) B 85 GHz 5 37 GHz £ 3% ¥4 247 78 b K P33 #4347 A % (tropical
cyclone, TC) By F [ 5% Z &4V W B, 4F5]2 RE ¥ 5% (rapid intensification, RI) B 5 W A% KA M 5 18 B9 434E .
AT TC Kk 24 DNE R E F ¥ TC 4 4 MFF B (rapidly weakening, RW ). 12 3 (slow weakening,
SW). B # (neutral, N). (&3 7% (slow intensification, SI) fo RI TN . ZREW, TC WA X F 2 iE
) B %, {2 85 GHz #7 37 GHz 4% {t.% IF 38 & ( polarization corrected temperature, PCT X & #% PCT85 #1 PCT37)
15 & VA5G /AT 5 O £ R1 M B G 204t 58 2 28 Ak W BoAe b, 9 4% KN F 250 K By PCT8S5 /b F 270 K # PCT37
FEERERNE LM, HA 190~225 K ) PCTS5 #1 260~270 K # PCT37 72 K4 4 £ 4 Wi Ul o B AR £ 42 %
B, WA, RIK AR WX 190~225 K. 225~250 K # PCT85 #1 260~270 K 4y PCT37 # i A /04l 1 4 3t

K AZKEH 30%. 50%F0 60%, MH RIALE, REEFRESHZE TC HOEE, HASETHR. dHHZ
X PCT85 & /ME/NF 190 K #1 PCT37 5 /Mi /M T 250 K & A & U7, RT B B TC A% X 38 x4 B9 ) BT ( 4
T1%) B FHAMBEE AN B, EH P R IAE R KA 12 /ML,
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Characteristics of inner-core microwave brightness
temperature in rapidly intensifying tropical cyclones over
northwestern Pacific

ZHANG Chen, YUAN Tie
(College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: The passive microwave data (85 GHz and 37 GHz) from the special sensor microwave imager
(SSM/T) on board the Defense Meteorological Satellite Program (DMSP) satellites and tropical rainfall
measuring mission (TRMM) microwave imager (TMI) is used to investigate the brightness temperature
characteristics of tropical cyclone (TC) inner-core region over the northwestern Pacific during different
intensity change categories, especially rapid intensification (RI). According to the intensity changes in 24 hours,
TCs are divided into five intensity categories, such as rapidly weakening (RW), slowly weakening (SW),
neutral (N), slow intensification (SI) and RI. The results show that, although the TC inner-core convection
is strong, the weak scattering signals are still dominated from the polarization corrected temperature (PCT)
at 85 GHz and 37 GHz. PCT of 85 GHz below 250 K and PCT of 37 GHz below 270 K are mainly located
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at the wind shear left in the inner-core region in rapidly intensifying TC compared with the TC during
other intensity change categories, and there are significant area differences of PCT of 85 GHz in 190-225 K
and PCT of 37 GHz in 260-270 K between wind shear left and shear right in inner-core region. Meanwhile,
the areas of PCT of 85 GHz in 190-225 K and 225-250 K, PCT of 37 GHz in 260-270 K account for less
than 30%, 50% and 60% of total inner-core region before RI onset, respectively. After RI onset,
microwave brightness temperature concentrates toward TC center, and appears a symmetrical pattern. The
analyses of minimum PCT of 85 GHz below 190 K and minimum PCT of 37 GHz below 250 K indicate that
the occurance frequency of strong convection in inner-core region during RI (about 71%) is higher than that
during other intensity categories, and most of strong convections occur before 12 hours of RI onset.

Key words: atmospheric sciences; tropical cyclone; rapid intensification; microwave brightness temperature;
inner-core convection
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TR T — N PUIE RV TC SR LA VHBE AL, 2 A5 8 w] X 58 5 O LA R 1) TC 38 B AT 547 (1) 42
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AN R, o 37 GHz AR R VKORLF S &5 K/ Y ¥ IR A 5 B BUE, 1T 85 GHz 1% K Y
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SR REAK &, WESTAE T PR 28 85 GHz 1 37 GHz Sl BdE, 7351k DMSP 241 B f#) SSM/I
F1 TRMM 2 TML SSM/I #ipk B8kl ok B 98 8 [1 538 55 {5 B 0y (National Centers for Environmental
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FI—#F, & LA TC b A EL AR 1P WX k. KRS 45 Rk o, 59 NI HEE T RI & 24E
R 2, B TEINE TC WX AHARSS TC SR ASAL A RS, AU AP 7, A
SCAEREA AU LR B 59 WD R 46 T 8 mi/s) T EIAME], DA R et BRI 53 IXUAT) A8 25 X6 L v 2 s e
FITH0, HERR e o AR R (52 m . 76 1989 4E 42 2009 “EMTH], FF4- 41 SSM/I Al TMI fi #E A
&S 3535
1.5 TC %3

75 TC 3RJEASALAIFFT L B eh, A4 RSk 24 /NS TC Aol K KU (R AZ 404 TC 43 BT AN B
RW BBty SW B, N BB, SIFECRI RIBTBL. 3 1 45 H T AN )5 B2 FOAS ] 5 S AR AL B B ¥ TC FEA
Bohr, XHERYRIRIE (B ES) EEARHE (GB/T 19201—2006) M4 TC AN 7 X0 157 (14 8 Ji 265 4%
HEAT TR PO BT ds R KU AE 17.2~24.4 my/s I #ily A& (tropical storm, TS), 1oz KX
A 24.5~32.6 m/s I 54 X (severe tropical storm, STS), HLy T 5 K XGEAE 32.7~41.4 m/s
ok & R (typhoon, TY), LT 5 KRGELE 41.5~50.9 m/s I A58 5 X, (severe typhoon, STY), H
SO I B R AR T 51.0 m/s B RS 5 XL (SuperTY ).

F1 TREBEMRFBETLNEN TC #AKE (A

Tab. 1 Number of TC samples in different intensities and different intensity change categories (unit)

) TC M
TC AN [ 38 AR AL B B
oy A% o A R 2 =0 i & R LA A M
RW BBt (124<-30 kt) 3 7 23 28 71 132
SW Bt (=30 kt<<Vp,<-10 kt) 35 50 79 73 78 315
N B (=10 kt<V, <10 kt) 816 259 352 276 84 1787
ST AR B (10 kt<V4<<30 kt) 495 328 198 80 24 1125
RI BBt (V2>30 kt) 55 53 52 13 3 176

W Vos 4 TC ASK 24 /NI HISREARM; 1 kt~0.514 m/s

48, 6 HARNOS 25U0—Ff, A SCillAs RTKR AN TC FEASY b 6 AN KRR By I IRET 12 /N
A (B12). R ERFT 6 /NI (B6). I smES ] (RD. MBI SR )5 6 NEFEH] (P6).
WSS 12 NI (P12) ARGEBE SRS 18 h I3 (P18).
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HARNAZIX T TC FO G shom 201 X, (HIX HL¥) PCT8S Ml PCT37 4 A4k LSS vk BN (55 4 .
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Btk (25%). CECIL 2" RS9t & 8L, TC HREEX AR T 250 K [f) PCT85 2115 MoEiik (¥ 45%, B w5 T4
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Xof LU HE K
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B BRI 22 S AN AR, H SWAI ST B 11 1 4% S AR 40 A T A7 A W S IR IX 23« 75/ T 260 K X TH] Y,
o AR BE N XX PCT37 IS T 3%. [AIIS M 250 K 2, RW Al RI B Bt PCT37 (W44 746 =
THAB=AF B /NT 260 K ¥ PCT37 7 RI BB ISR T RW BBt B RIFT B TC X
KUKKLFLE RW (i BEb, JRIFRATHEAE R R A 91%(1) TC 466 R LL T, 110 RW R AR 92%1) TC 1
GRGONLL L (e 1 i), thi WAZIX T B3 Sh AR, TC 2R KR 5 25 5 1K 5 HLAG I R A7
fEo {E260~270 K [X[H], i AR BE PCT37 M o0 A 25 S Wi PRI R, o RW B B A%
R s T ALABY B, T RI B BOAN S &5 T SW BT B, 71270 K 2 )5, &9 B i) PCT37 Z [l 2%
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Fig. 1 Cumulative frequency of PCT85 (a) and PCT37 (b) in TC inner-core region in different intensity change categories
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H1 37 GHz sl R 23 MR 5 4 ks AN, SR ALVEY 200 73, A8 A% ot TMIT 3 o
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SR R KD o 1T TR PCT37 XA [R5 ST AT R 20 R S ARG 3 /0, i B AR 48 5O A5 5 1ok
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HKOA 8 km, KRR . BB 2 AT, /NT 190 K ) PCTSS 7E RI B B E BT E NI X 0.5° LA
WA AN, 2R, 75 RW BB PR3 40 T TC Hn A 0.5°K, HAb AR BUE S5
55, FEIEAB . 190~225 K 1) PCT85 7 RI BB = BAL HP AR X D)4 220 0.5°F( 3T, 17 RW By BL ¥ 4R
Hh XA 300 D) 2 24 O, SWON R ST B = 24 R A 0.5°~ 1.0° M5 )28 A5 i LA A ) Y % IX
I3 A AL ) . 225~250 K [#) PCT85 71 RT A1 RW [ B JL P78 o BN WA X, Y e K1 oAt =AM i
B, o RIBYBAX 0.5°~1.0° RPIAR ZE Ml 3 An ek, WA W B IEAREE, RW BrBOUWHIIE T IEIATE .
PCTS85 43 B, RI KA PAZIX (R0 G ) 1 28 b 7E RIS 2], st i A vh 75 0.5°09,
Hh 25 BiE RE X A AT A 0.5 BEIE, P AR R K U S BEAM A AE 0.5°~1.0°2 7], TAO 2R F B /K 7 ik

(precipitation radar, PR) BT T RIKAENS TC MAZIX AR5 L R K, 45 & B A XA
TN K (R A rh A B AR SRR A — B

RW

<190K
PCT $%/%

190~225K

PCT %% /%

225~250 K
PCT % /%

e H&FOR 0.5°ME, #iky o EEREIART W, TR
Bl 2 A5 BEAREY B PCT8S5 S K5 7 W) 43 Al
Fig. 2 Composite spatial distribution of PCT85 frequency in different intensity change categories
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RI BrBEHR L0 12%, R = AN BUE SR T 7%. WX T 225~250 K (1) PCT85 ¢ AE % 72 B Bt
K, Hrp RW BrBediemy, RIBTBHL SW ORI ST B BeEth 47 10%,  Ho N BBt 29 20%. 45 /&0, RIK
AR TC AAZ X AS ] 3 P X6 6 HE BUCR B SWL NI ST R B, HEL RW B B

3 45T PCT37 5 X A1 il A6 AN ) 5 B2 AR AL B B IR 2 TR AR 3 Ao I&] 3 WL, /N T 260 K1)
PCT37 {E N X A XA SWL N ST A RI BBty PCT85 /T 190 K #5173 AHAL, S3i to 1R 42
AT, T RW B BAE 0.5°~ 1.0° D) AR 76043 A7 WY S0, 46 rp XS R 3 s A 19K . % 18 21/ T 260 K
ff) PCT37 “EZER H KUK, Bl RW BB TC PRZIX K UKRL T 7 g LA S AR A0 Be %2, HL 3= B4
7 0.5° A 0.5°~1.0° KEIAS R £ . 260~270 K [#) PCT37 {£E WAL X ()50 A1 5 225~250 K ) PCT85 JE 12
U, R DR A B BRI
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Fig. 3 Composite spatial distribution of PCT37 frequency in different intensity change categories
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C LT IR EH, X RERZ tH T ATALERE T RUIAR /N T 5 m/s IFEARAE RIS 5, DR X R
B



Vol.11 No.12
June 2018 % R FEAL K TR AR B BE HG A AR R AR O R IR AT 1247

B12 B6 RI P6 P12 P18

<190K
PCT /%

190~225K

PCT 5% /%

225~250K

Bl 4 RIARFIK B PCT8S M & i 1) 43 A
Fig. 4 Composite spatial distribution of PCT85 frequency in different RI development periods
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Fig. 5 Composite spatial distribution of PCT37 frequency in different RI development periods
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