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Abstract: Based on the 0. 5° reanalysis data of National Centers for Environmental Prediction (NCEP) and
typhoon best track data from China Meteorological Administration-Shanghai Typhoon Institute (CMA-
STD , the warm-core structure of upper level in typhoons making landfall in China during 1979—2010 are
diagnosed. The results of this study are shown as follows. (1) The intensity of landing typhoon cases al-
ways strengthens at the moment of 18 h before landing. (2) The structure of warm-core shows a remarka-
ble asymmetry during landing, and the area of the onshore part is more remarkable. In the coastline region
before landing, the warm-core structure is slightly asymmetrical in both left and right sides. And the left
half of landing typhoons will go on developing until landing, and vice versa. (3) The distribution of warm-
core temperature gradient is non-uniform. The closer to the periphery, the bigger the temperature gradient
is. And in the inner core area, the temperature gradient is much smaller. When the intensity of warm-core

changes, the change rate of central temperature is increased. (4) The warm-core intensity would decay
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more tempestuously in vertical direction in the landing process. (5) The several calculation methods pro-

posed in this paper for the typhoon warm-core feature are relatively simple, and the physical meaning is

very clear as well. When data is not complete or computational time requirements of operational forecast is

higher, it can provide relatively better quantified reference, and especially help understand the relationship

between typhoon warm-core structure and variation of typhoon intensity. Thus, it could have practical

application values.
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Table 1 National standard for tropical cyclone grades

i G /m - 7!
5 F A E (WTD) <10.7
A E(TD) 10.8~17. 1
Pl WA (TS) 17.2~24.4
I KR (STS) 24.5~32.6
BR(TY) 32.7~41.4
i A X (STY) 41.5~ 50.9
kG R (SPTY) >51.0

&2 1979—2010 £ 30°N PUFg B b3k B 89 B B 2 F1 52 FE B & RUEE AR &
Table 2 Numbers of typhoon samples with different times and intensities to the south of 30°N during 1979—2010

AN B REEI ] /B A REAC B WTD TD TS STS TY STY SPTY
—24 285 1 22 46 82 84 32 18
—18 286 0 12 49 85 93 30 17
—12 286 0 11 19 80 99 33 14
—06 287 0 16 45 36 98 30 12
+00 287 4 18 55 98 79 31 2
+06 284 9 47 78 103 13 3 1
+12 270 14 75 84 65 29 2 0
+18 252 31 80 70 45 21 1 0
+24 220 32 76 59 35 9 0 0

T A S B KR KPR i B9 T ) R AE AR
b A SOR T 5 RRE AR HEAT T T 2 A b 3R (9 A0 3
R DA B i V8 il 4 PR B L T ) oy X —Y iR
B AR AR RAEAT UG . R WA &4 AT ik
(EER1L,2001) s Cressman 2 W 43 H7 12 15 21 1 45
55 6 B0 B R 4 3 (IR LT 45, 2009) BB AR S X
28 e HE 8 4 22 J5 B B s . R T Cressman 4 {H i 17
EAJE A R B 2 A S b R
2 B R B LA & KU ) Ah 10° 48 45 B [
156 B A B WU 5 DL & Ry A5 i, X

il Y il o 0 S T I 3 SR A 2R T 1) R B 3 R 2R

Jilal
2 B RCE il R G e 2 R o 5 A T R

B WAL i e o T ST e T IXORR T8 Bl
M IX 9 3 AN T ) BE 8 580 L K AR B L 3R T A
T KUK 25 e A S 78 A 7K PCRb T8 R SR TR
£ Dok 5353 A7 15 65 il 153 XU B2 A 5 0055 » T B M 2K



%5 A R

£ X 2 W A B AR R AIE 20 BT 615

1 oA s XUR Sl JEE B 37 1 8 i 77 1 ) e
HAEE . X 5l 0 sTAE G KL SR T 1 R 5
il 3 000 AR5 1) g B T AU . FG R BT 4 R
AE D K A% 2 U — S R B (R SR IR
TP S AE B A2 ORI P S B IR R
PR ] Ab 10728 2 B FB A DXCS-F- 240

MIEL T Hn DL 2, & R 2 B B0 45 7E B
RN R u R s SO o S i I A = i

F I 2 00 B2 285 A Sy e K 0 6 1R, R b A i
J5 o) o WO ) b S AR R BE B & #1150 hPa., BEE
B Wtk R HEAT L WG P 1 B0 n Rl A T e .
B EEUE R 2 K 954 B RiaT 24 h i
200 hPa Dl FFEE RS 24 h ) 200 hPa LA~ . Lh
BBt G KL R B W20 1 A A TR A A 5 AN X FR
S AL 1 1) ity b 1] B¢ 3 43 CAE D B 1w ¥ D7 1) (A
A TN 800 o S5 LR S A AR . Bl G 8 il P ]

-8 -4 0 4 8
PR G KL 2 2/

100 )

: o

EE%L‘R%L\E’J%%EE/

p/ hPa

8 4 0 4 8
bRy AN SN DR S

8 -8 —4 0 4 8

-8 -4 0 4 3

8 4 0 4 8
RN ARG Y DESCa st

-2 -1.6 -1.2 -0.8 0.4 0

0.4 0.8 1.2 1.6 2 2.4 2.8

FL S R KGR L B 37 90 i il 20 52k T 2 U ) # 2  TE CERLAL KO
(a) —24 h, (b) —18 h, (¢) —12 h, (d) —06 h, (e) +00 h, () +06 h,
(g) +12 h, (h) +18 h, (i) +24 h
Fig.1 The warm-core temperature anomaly profiles in the landing direction (unit; K)
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Table 3 The maximum value changes of warm-core temperature anomaly at every moment during typhoon landing

i %) —24 h —18 h —12 h

—06 h

+00 h +06 h +12 h +18 h +24 h

I KME/K 2.89 2.89 3.0 2.97

3.02 2.88 2.81 2.69 2.64
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(Intensity classification according to Table 1)
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