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Abstract

A typhoon center location and its intensity from the 54.96GHz channel of the Microwave
Sounding Unit (MSU) on board the NOAA satellite is analyzed.

NOAA satellite MSU channel 3 data may delineate the development and dissipation of the upper
tropospheric warm core associated with a typhoon. The typhoon warm core is related to microwave
imagery of 250hPa temperature field (54.96GHz). The typhoon center intensity, surface center
pressure and maximum wind speed at the eye wall, correlate to horizontal Laplacian of an upper
tropospheric temperature field.

The typhoon center is found from the analysis of 250hPa temperature field. The excellent
correlation is found between the horizontal Laplacian of an tropospheric temperature field and

surface maximum wind speed, another correlation is found between the warm temperature anomaly

and surface pressure anomaly.
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HZo 42 $34 uo) 4TS 107] AMe Holoh Ao o)48 HEFA BE =

Z&(Vmax) 3 2479 (Pc)2 Annual Tropical Cyclone Report(1992, 1993)2 %837,
SASEE AQTHA U AVt A 5 MSUS 4l Ad AR FIA dRA
59 warm core WEFH 2EE 7MY & 71€F 4 A= MSU CH-3(5496GHz) AHEE o] &
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Table 1. Typhoons used in developing qualitative interpretation and quantitative relationships.

Name Date/Time(UTC) Central location ,‘k‘Pc‘,(hPa) : " Vmax(kt)
BOBBIE '92.6.27 12 22.0N 123.6E 940 115
'92.6.27 21 23.2N 124.1E 945 110
'92.6.28 07 24.3N 124.8E 950 105
’92.6.28 12 24.6N 125.5E 950 105
'92.6.28 19 25.3N 126.6E 955 95
JANIS '92.8. 5 00 18.6N 137.6E 970 80
'92.8. 5 06 19.0N 136.2E 960 95
'92.8. 7 00 26.7N 129.8E 940 115
'92.8. 7 06 28.0N 129.3E 945 115
'92.8. 7 18 285N 126.1E 955 95
ROBYN '93.8. 9 00 276N 129.2E 940 100
’93.8.10 00 34.2N 130.1E 955 80
YANCY '93.9. 2 06 20.0N 126.2E 930 130
'939. 2 18 28.0N 127.9E 925 120
vh Wy

1) O|2H &

MSUS A #53 tF3 AR &% FXE Frank (1977)¢] 98] 250 ~ 300hPa H-Zoj| A
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MSU CH-3(250hPa) temperature
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Fig. 1. Warm core of 250hPa temperature field of Typhoon BOBBIE, 21UTC
on 27 June 1992 using the MSU channel 3 (54.96GHz) data.
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Table 2. 54.96 GHz brightness temperature anomalies(A T,5,) and Laplacian
(V2T,s50) at 250hPa level.

Temperature Anomalies -

i i AT(45)

BOBBIE '92.6.27 12 12 11 -1.05

'92.6.27 21 17 16 -1.36

'92.6.28 07 11 10 -1.02

'92.6.28 12 09 10 -0.94

| '92.6.28 19 08 05 -0.39
1

- JANIS '92.8. 5 00 06 05 05 -0.27

'92.8. 5 06 L1 10 0.8 -0.67

'92.8. 7 00 12 12 11 -0.97

'92.8. 7 06 0.8 06 05 -0.55

'92.8. 7 18 12 0.9 06 -0.41

ROBYN '93.8. 9 00 15 09 12 -0.80

'93.8.10 00 12 0.9 07 -0.63

 YANCY '939. 2 06 13 11 09 -1.31

| '93.9. 2 18 2.0 17 15 -0.64

MSU CH-3(250hPa) temperature
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Fig. 2. The same as Fig. 1, except for Typhoon JANIS at 06UTC on 5 August 1992,

—36—



The Analysis of Typhoon Center Location and intensity from NOAA Satellite Microwave Data

MSU CH-3(250hPa) temperature
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Fig. 3. The same as Fig. 1, except for Typhoon YANCY at 06UTC on 2 September 1993.
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Fig. 4. Statistical plots between (a) the Laplacian of the 250hPa temperature
field(V2T,50) and the surface maximum winds, (b) (V2T,5,) and the
surface central pressure in BOBBIE (r1) and JANIS (r2).

Fig. 4= ©%F JANIS®} BOBBIEY] th3l] 250hPa 2k-=3e] V2T,8 A4S 73t 2 g%

AEE UehiE AUESS FA/1%0e) AR BAS e Iolth Fig, 4= B
A Ve Vi AUWESHS FAH BAS BN TR VI Arge) 24
HESE AAAE BA F, BFo) FREE ViTel Buige] 27 G 2k 27
2 HEY JEE 34 & I o BAE 7 BFel del Yehdz BFe) A4 oA
A% (fling) € Hol WE BOBBIEE 49457} 0832 HE JANIS Bt Ao 3

etttk o] A#E Velden § (1991)9] A7A7et & A2 itk Bl E9 Tg @A w
2 olE wtetdete] AAl= FHAol v th2A vehd AoR FAHJA BF v A
7)ol wE AR TE 24 HE A5 A AR ZPeE FHHA ESTh Fig 4(b)
T URE AT Vi FANEH SAH BAE £HT AHSE V49 ddigtol
TS AV FHAE BAZE 7 el el vehal eigo] HA oA V2T
Z7]7} Table 29} 7o ot} o)Fe] Az Vil o] A7)+ B Aeg FH3s 25
o m§ T8 ARE o5 + gt

Fig. 52 o] Q7014 o] &8 4] BE9 147) AEo] et 250nPa LEFY V2T E A4
& g 2z B Fe g vehlie HuFSst FA71%e FadAE A% IAEHE 1
dolth. AaAF7E 247k 075, 074 Fig. 49 Z+ B3l tis) £4F ZAARtes L W
UePEAI T V219 Auigto]l 245 HE S49 Sl A e $471%e] 8
Zote AT Fig 48] 235t 2 A mEbd BF FAH A% 2L dFd ATl
A AN V0% HINA Age AAE 42 F L HE R A7), A T =



The Analysis of Typhoon Center Location and Infensity fromn NOAA Satellire Microwave Dara

140 880

(a) (v)

080 — . ]
120 |- 4

040 |- - . . —

100 |- .o -

220 —

I r=0.75

MAXIMUM WIND SPEED(kt)
L 4
SURFACE CENTRAL PRESSURE(hPsa)

a0 ] ! 1 000 | | 1
-1.8 -1.2 ~-0.8 -0.4 0.0 -1.8 -1.2 -0.8 -0.4 0.0

LAPLACIAN OF 250hPa WARM CORE

Fig. 5. The same as Fig. 4, except for 14 cases of four typhoons.
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Fig. 6. Statistical plots between (a) the warm temperature anomaly (A Tps0) by
averaging environmental temperatures at 6° radius out from the typhoon
center of 250hPa level and the surface pressure anomaly (AP), (b) A Tys
and the surface central pressure (Pc).
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