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Typhoon Intensity Analysis using GMS Meteorological Satellite Image Data

Ae-Sook SUH - Dong-Ho KIM - Kyung-Sun PARK*

Remote Sensing Research Lab., Meteorological Research Insitute
Environmental Technology Dept., Korea Power Engineering Company, Inc.”

Abstract

One of the world widely used methods in determining the intensity of a typhoon is Dvorak’s
technique. By applying the Dvorak’s method to the typhoons which affected our country in various
degrees and extents without regard to their individual severity, we estimated their intensity for six
different cases of typhoons. We have derived a regression equation of estimating the central
pressures and maximum wind speeds for the six selected typhoons. Their intensity was estimated
from the Dvorak’s method using GMS satellite image data. The derived equation has tested to
typhoon ORCHID and the computed values have been compared with the direct observations in its
central pressure and maximum wind speed. The computed values on the Dvorak’s method are
smaller in their magnitudes than the observed corresponding values. But their relative magnitudes do
not change so-much at each different time step. But our results are significantly different from those

of NOAA and JMA. The cause of differences are not investigated in depth in this analysis.
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Typhoon Intensity Analysis using GMS Meteorological Sateliite Image Data

L X =

o Aol AHEE AE= 19919 vt A 7HHe 2 JdFE £ 67 BEARelY, 47}
o HE7T ¢ 4 4319 GMS HAPd 4 AR AF o) tH(Table 1), T3 #4149 HF
o AR S FHET HEs7)9k] A& BF AE oA SES BF best track data (JMA,
- 1992)& AHg-stgTh

Table 1. The selected Typhoon.

TYPHOON No.  NAI DURATION CLOUD PATTERN TYPE
9109 CATLIN 1991. 7. 27 - 7. 30 Eye Pattern
9112 GLADYS 1991. 8. 16 - 8. 23 Curved Band Pattern
9113 TS13 1991. 8, 26 - 8. 28 Curved Band Pattern
9117 KINNA 1991. 9. 11 - 9. 13 CDO Pattern
9119 MIREILLE 1991. 9. 24 - 9. 27 Eye Pattern
9121 ORCHID 1991. 10. 3 - 10. 12 Eye Pattern
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A% B FRAEF T 4(T-number) 2 e ol FEIHHY Bg9ATE Ve
A 8 744 05 &9 16 GAZ FEHS Utk T FE 7|ZLR HE9 dA
7] CI % (Current Intensity number)©]t}, CI 522 B ZFA7] € 3
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STEP 1. Locate system center

STEP 2.  Select pattern below(when applicable).
Analyze as instructed.

STEP 2A. "Curved band" pattern.

STEP 2B. "Shear" pattern.

STEP 2C. "Eye" pattern

STEP 2D. "CDOQ" pattern.

STEP 2E. "Embedded center" pattern.

STEP 3. "Central Cold Cover"(CCC)

Determine the following:
STEP 4. Past 24-hour trend.
STEP 5. Model expected T-number(MET).
STEP 6. Pattern T-number.

STEPS 7, 8, and 9.
Determine final T-number and CI-number using rules.

STEP 10. Make 24-hour intensity forecast using rules.

Fig. 1. Prodedures of Dvorak's typhoon intensity analysis.

number) 2} 3t} 6 QAN M= oln] A FEHYE EdH HnEte Y T 4(PT : Pattern
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AARSE, vpA T 106 A A 24 A7 = 735 o &(FI : Forecast Intensity)< &},
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Fig. 2. GMS Enhanced IR image of typhoon MIREILLE.
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TROPICAL CYCLONE ANALYSIS WORKSHEET
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Fig. 3. Analysis worksheet of typhoon MIREILLE.

Blojm 249 00 UTCY A T 4 % HE T & 244 65 2 R4 HYT 05 T $£EHH
HE A% Cl + & 657} = Agko] At wreh glF 9 Ago) gaguy Jry & 2
A eS¢ 4 Utk AFE Hrte) o] €8 ORCHID BlZ9] A$ % MIREILLE ©lZ3} n}
Z7}A 2 Eye Qo)™ FEE H]EEA UEhdTh

2 A2 RE F4A7I4 # AW TS FA3AH 42

HEFERHE A/ E AUTEE B2 A 3 6 4 BF) vhal $AE 104 7)

o) BlF7E 4 (CD9 B ¥ best track data®] S471Y & amﬁ HE o) gt 2 A IAHE
Mg gtk 4o AHEE CL 8 AES5 T Table 29 Z2th

1 A3 HEAEENE S4ANYMSLP) 2 HAUES(MWS)Y F4 A4l vt 7
o] A&t

29



Typhoon Intensity Analysis using GMS Meteorological Satellite Image Data

Talbe 2. The frequency of Cl for regression analysis.

Cl 10 15 20 25 40 45 50 55 60 65 7.0 7.5 80 TOTAL

5!

No. of
data 1 5 8 10 8 12 17 12 4 12 8 7 0 0 0 104

MSLP = 1029 - 20.387xCI + l.l89><(C12) ............................................. (1)
MWS =-0.226 + [1.177xCIL - 0.730 x (Clz) ............................................. (2)

weba BFAE ClL 78 2A=™ (DA o) 839 4713 )44 93 HdsE
< ASE 5 Aok (DT (2)2]4 CI & 1 78 8 7kA] 05 QAR dd3te] 59 T471%
I A FE MES FH BARE 73 Aol Table 30|tk o] #Feol|l 93t} B F2] 7k CI
T T AE dHAA AA HE FANGH HAFEE 7+ 5+ Uk

Table 4% 7|5 NOAASH A& 7)1 oA 2% BFAE CI ol digh 4718 2 g
TE e A BAREA o] A7 vty Y eI Y€ V3 & v &F
HZ ARAEANN AA 714 BARHGTS; Global Telecommunication System)S 2 W73

B

Table 3. The empirical relationship between the Current Intensity number(CI), Maximun
Wind Speed(MWS) and Minimum Sea Level Pressure(MSLP) over Korea.

CI No. MWS(Konts). MSLP(hPa)
1.0 102 1010
15 149 1001
2.0 192 993
25 23.2 986
3.0 26.7 979
3.5 30.0 972
40 3.8 967
45 3.3 962
5.0 374 957
5.5 39.2 953
6.0 40.5 950
65 416 047
7.0 123 945
75 126 943
8.0 125 942

_23_



Journal of the Korean Society of Remote Sensing, Vol. 11, No.2, 1995

Table 4. The empirical relationship between the Current Intensity number(Cl), Maximun
Wind Speed(MWS) and Minimum Sea Level Pressure(MSLP) over NOAA/
U.S.A and JMA/Japan.

20 30 1009 1000 36 998
2.5 35 1005 997 43 993
3.0 45 1000 991 50 987
35 55 994 984 57 981
4.0 65 987 976 64 973
4.5 77 979 966 71 965
5.0 90 970 954 78 956
55 102 960 941 85 947
6.0 115 948 927 93 937
6.5 127 935 914 100 926
7.0 140 921 898 107 914
7.5 155 906 879 115 901
1 8.0 170 890 858 122 888
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CENTRAL PRESSURE(hPa)

Typhoon Intensity Analysis using GMS Meteorological Satellite Image Data
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Fig. 4. Comparisons of observed and entimated central pressure of typhoon ORCHID.
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Fig. 5. Comparisons of observed and estimated max. wind speed of typhoon ORCHID.
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