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Fig.3 Corrdationsof tropica cydone intendty and its ambient equivalent black body temperature (TBB)
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Table 4 Potentid predictorsfor TC intendty forecast equations
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Table5 Sample szes, sHected factors, multiple corrdation coeficients, and resduds of the stgowise regresson forecast

equation with TBB factor (1996 column denotes the regresson equation constructed with the 1996 samples excluded , and 1997 and
0 on are smilar; the meaning of the ordind number in the row of sdected factor is referred to Table 4)

1996 1997 1998 1999 2000 2001 2002
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48 h 27 30 48 25,27 .30 27,30,38  23,25,28,30 23,25,28,30 25,28,30 25,29 ,30
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1 2 12 24 h ,
, , 48 h , 3 4 ,
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, 12 24 nh
L ) 7. 3
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(7)) , 22,38 48 6 , ( 6 , T1BB
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FHg 6 Samples Sze and mean abslute errorsfor indgendent sample test (h: induding TBB predictorsin
forecast equation; n: exduding TBB predictors)
12 h 24 h 48 h
n h n h n h
1812 1812 1723 1723 1533 1485
(m/ 9 2.64 2.57 4.29 4.17 6.92 9.67
h: TBB n: TBB
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TC TC ,
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54%,8.2% 7.8% STS, ( 10 , 12 h
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6.2% TY 12 h 15—=20 m/s (
7, 4m/s 24 h
( 10b) ,TBB TC
, 24 h -5—
Om/'s 0—-5ms ,
— 29.6% 23.8% 48 h ( 10c),
‘i | BB , TC
, 10 m/'s ;
) 10—45,15—20,20—25
9 = 25-30 m/'s TC 9.0%,
(12,24 ,48 12,24 48 h ,h(n)
( )TBB ) 25.5%,26.2% 11.2% , 1BB 12 h
F|g.9. Qomparison of thg mean gbg?lutg erro_rsof 15 m's TC .24 h TC 48 h
predictionsfor TCsof different initia intendty
categories (12, 24, 48: period of vdidity, h(n) : 10 m/'s TC
including (excuding) TBB predictors)
10 TC (a.12 h b.24 h .48 h
TBB TBB )

Fig.10 Gomparioon of the mean abslute errorsof predictionsfor TCsof different change
amplitudes(a. 12-h forecast ,b. 24-h forecast ,c. 48-h forecast ; the number above column is sample sze,
and the hatched/ olid column denote the independent sample test result with/ without TBB factors, respectively)
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APPL ICATION OF EQUIVAL ENT BLACK BODY TEMPERATURE TO FORECAST OF TC
INTENSITY IN NORTHWEST PACIFIC

Chen Peiyan'® Duan Yihong'? Yu Hui'? Hu Chunme?®

1 Shanghai Typhoon Institute of the China Meteorological Administration, Shanghai 200030
2 L aboratory of Typhoon Forecast Technique/ CMA , Shanghai 200030
3 Chongging Municipal Meteorological Office, Chongqing 401147

Abstract

Usng the equivalent black body temperature (TBB) data retrieved from meteorological satellite GMS5 in
1996 - 2002, the correlation between the circular symmetric/ asynmmetric component of TBB and the intensty
of tropical cyclone (TC) at varioustime lag of O to 48 h is analyzed for the northwest Pacific (120° - 155°E, O°
- 50°N) with landed and near-coast samples excluded. It isfound that the tota TBB immediately outheast of
the eyewall , the circular symmetric component and the sum of the amplitudesof tangentia 1- 10 waves (SA10)
of the TBB between the radii of 0.8 and 1.7 degree, were sgnificantly/ negatively correlated with the TC inten-
gty at various time lag from 0 to 48 h, and epecialy their maximum 24 h-lag correlation coefficients reached
- 0.52, - 0.59, and - 0.625, repectively.

A satigticd prediction schemefor TCintendty isthen developed based on climatological , persstent , synop-
tic and TBB factors by stepwise regresson technique. It isfound that the variance contribution of the averaged
TBB over the ring domain between radii of 1 and 1.5 degreefrom the TC center ranks thefourth in the equation
for 12h TC intendty prediction, and those of the tota TBB sutheast of the eyewall and of the difference be
tween maximum and minimum TBB in the ring domain between the radii of 1.1 and 1.5 degree rank the third
andfifth in the 24 h TC intendty forecast equation, repectively. It isa shown that , with TBB factorsin
cluded , following predictions are improved as compared to the scheme without TBB factors: 48 h intendty pre-
diction for severe tropicd storm (STS) , 12 hoursintensty prediction for tropica cyclones (TC) with a weaken-
ing rate greater than 15(m/ )/ (12 h) , 24 h intendty prediction for TCs with dmost no intendty change, and
48 h intendty prediction for TCsintendfying faser than 10 (m/ s)/ (48 h).

Key words: TBB , Asymmetry structure, Intensity forecast , Tropica cyclone.



