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Performance evaluation of objective tropical cyclone intensity
determination with FY-2E/CIBLE results

WANG Xin, GUO Qiang”
(National Satellite Meteorology Center, Beijing 100081, China)

Abstract; By using the self-developed calibration of inner blackbody corrected by lunar emission ( CIBLE) results of
Fengyun-2 (FY-2) satellite, tropical cyclones (TC) intensity was estimated objectively with Dvorak technology. Several
strong and supper strong TCs happened in 2012 summer and autumn were selected, when FY-2 lay in the stages of the
smooth variation of calibration and the acutely variation one occurred in satellite eclipse period, respectively. As the com-
parative datum,both MTSAT satellite calibration and FY-2E cross-calibration result were used for the analysis. The results
show that CIBLE method can accurately describe the diurnal and annual variation of FY-2E on-orbit calibration slopes,
which is the main contributor to the consistent estimations of TC intensity between CIBLE and MTSAT in each intensity
stage. Particularly, during the autumn eclipse period, the diurnal variation of calibration slope greatly improves the accura-
cy of strong typhoon intensity determination even at night. The maximal error of the wind speed in typhoon center has been
reduced by 14 m/s, which is believed to be a significant promotion for the TC intensity prediction.

Key words: inner blackbody calibration, calibration slope temporal-variable characteristics, Dvorak technology
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#1 BDi#EMZRMER (3B Dvorak,1984)
Table 1 Working sheet of Dvorak brightness temperature
scale (from Dvorak,1984)
GRAY SHADE CODE( Vernon F. Dvorak, April 1984)

.. Temperature Temperature
Code Description Range(l:ieegree C) Range(lc)leergree K)
WMG  Warm Mediun Gray > +9 > +282
ow Off White +9to -30 +282 to +243
DG Dark Gray -31to -41 +242 to +232
MG Medium -42 to -53 +231 to +220
LG Light Gray -54 to 63 +219 to 210
B Black -64 to 69 +209 to 204
w White -70 to -75 +203 to +198
CMG  Cold Medium Gray -76 to -80 +197 to +193
CDG Cold Dark Gray <=-81 <=+192
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Table 2  Lookup table of Current Intensityindex from
Dvorak technology and typhoon intensity
HL B MR FHEFE SR
AR ClEs (knots) /(m/s) /hPa
Wiritzh 1.0 25 13
PAHEHE 1.5 25 13 1004
2.0 20 15 1001
P RRRHHE R 2.5 25 18 997
3.0 45 23 989
3.5 55 28 984
BERRE N 4.0 65 33 978
4.5 77 39 969
5.0 90 46 959
B E R 5.5 102 52 948
6.0 115 59 933
6.5 127 65 920
7.0 140 7 906
7.5 155 79 984
8.0 170 87 882
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5 #Hig

W FH FY-2E/CIBLE fEFREE 4S5 , % A Dvorak
Jrikxt 2013 AEFRE 10 kR S NGO 4= 6
WBEATHR B B S, R4 R A B XA
R B THRZ/NT 0.3, 55 M EME A X
Foth iR 2/ T 0.5, MR 5 KB TR Z 1

INEANFIF KA 0.5, 5 HARZT EEHKA R
B Ok 55 B iR 45 R IR Z BN, WA T FY-
2E B H SR — 2 RE. 74, ERS R
BB ERE, WS FY2E TR & FH%Re, B
F {8 R EFRHERR I FY2E T8 R 45 R 347 70
I & K E SR AT TR 55, HL4 MTSAT IEHE
FEE T A, WSS R TLAITE A B /N, SR
i 6 XL, K B KA &% FY-2E TE/ER.
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