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Study on Similarity Retrieval Method for Ambient Field
of Tropical Cyclones
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Key Laboratory of Typhoon Forecast Technique, Shanghai Typhoon Institute, CMA, Shanghai 200030

Abstract: In this paper the suitability of Euclidean distance, similar disparity, similarity coefficient, corre-
lation coefficient and best similarity coefficient used as a similarity measure in meteorological grid dataset is
discussed. The results show that some special systems’ position and intensity cannot be expressed correct-
ly by distance algorithm. But using similar disparity, similarity coefficient, correlation coefficient and best
similarity coefficient, two meteorological grid datasets’ spatial distribution and the change trend are con-
sidered separately. so the similar ambient field can be found in the long history dataset, which can be ap-
plied in operation. In order to evaluate the similarity measures’ operational application, the similar ambi-
ent field corresponding to tropical cyclone (TC) track’s motion quantity is referenced in current source TC
track forecast. The results show that 24 h moving direction forecast accuracy is better than that of 24 h
track forecast and the similar disparity is better than other algorithm in track forecast, but the best similar-
ity coefficient is better than other algorithm in moving direction forecast. By the query of similar ambient
field, a similar TC ensemble corresponding to similar ambient field is found, which can be referenced in TC
operational, forecast or research.
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Fig. 1 Similarity ambient field of 1001 TC at 18:00 BT 22 March 2010 retrieved by Euclidean distance
(a) the objective ambient field, (b) the similarity ambient field (8602 TC at 18:00 BT 24 April 1986)

(“+"” is the TC center position)

2.2 RYEEHRHIRXR

G 590 R0 FRARAB 9 B2 AR B 28 i AH O A B S i A
FRARL 2R BOAE Dby 2 2 P 9 s » i 2 HL X B2 Py AR B0 3
A 3BT 45 SRR S 4545 e 15 2 AR 213
5 H R FR I 0 B R TR 0 B LA AL B O B AR
GEHY 23 8] 73 A5 80— B0 AR R GERY 5 A 22 51 - A
LU E AR DL 2R H00RG 2 10 25 SR i 583 T AH O 2R 50 45

R 3

BES VST G AN TS VO (S
S g U AEL 28 iy it 53 22 2K CF B AR 2008) A T, A1
RLES BE L e LA AL R BT LSRR AS 1 T 7 55 A
HACRE R 30 K 36T I b o AR G Y O3 A B ik 55 AT
LU T 4 2 B BAH LA 5 5 T AR BL R BORIAH 56 2R
MR LR o £ BOR S UE A 5. B
2010 4F 7 H 21 H 18 Iy 1 AH LS B AH (LR K



1612 A

% 939 %

A DG ZR B8 B e P A AL 22 B30 A AL B 58 37 A6 2R 45 S A
B2 B,

oI 2 AT RLE H, H AR B8 3 (& 22) Hh @l s
TR VPR 43 AR PGB 2 7E 38°N 224y, PU il
GY AR AR TATE FREIE o T AR 300 36 43 04 74 30 e
167 E BT s 4R 03 . 5 B O 596 dagpm, 3R 45 1
R AL B BE A DL R B B L R B A5 R AR [ L
9606 5 TC 7 H 20 H 06 B}, %W} %1 & 25 W7 7
L = R i B W (RS Y S (R S ]
MR 43 A 23°N R 38°N 247, V4 i1 #B

OFI A FAE 1477~ 148°E B 3T - T R 14 %8 70 9 74
WIFAE 1677 ~ 168" E ME L s A3 0 e ok« 38y 592
dagpm. BT E A5 B AR5 o 1 48
AR TC A A AL SR 0 ) R i R ) i R A i 55
Lo Wi ¥ I 04 13 o3 1) 0 B AR R AL o A B R A 25 5
T AH G 28 BOE I R R 45 2R T 2000 4F 8 5 Al IR I
97 H 16 H 12 i, i i 20 B AR R st 1 T SO 74
JLFR Y AS W IT B9 07 B S e RS A AR5 5 A T
5 BT 22 5 R Ix A B T 5 BOCRAS A A B0
JE AR AR RO e R B

= PRV & . 595 [T
Q(;i)qu‘h!"’ ’a’lk "M N\ gsb) = ‘
3 i ey f® e
‘ba\ ’,/r rd @ % F ‘g’,s — 8 .

wepe b

1580 575
570

=575
‘ 565
=570 560
565 555
560 550
545

135 165°E  165°W 75 105

165°E  165°W 75 105 135 165°E  165°W

B2 R A AL B AR DL 3R 550 O 3R B8 i DR A DL R B0 O B PR R AR R B
2010 4E 1003 5 TC £ 7 A 21 H 18 Wil 5 45
() B (D AR LB B AR R B R A R B 1996 4F 9606 TC 7E 7 A 20 H 06 I i HH AR 2 45 4 »
()6 R EAF 2008 TD 76 2000 4F 7 7 16 H 12 B ) K i 45
(L +" TC Ha)
Fig. 2 Similarity ambient field of 1003 TC at 18:00 BT 21 July 2010 retrieved by similar disparity,

similarity coefficient, correlation coefficient and the best similarity coefficient

(a) objective ambient field, (b) retrieved result of similar disparity, similarity coefficient, and the best
similarity coefficient (9606 TC at 06:00 BT 20 July 1996) . (¢) retrieved result of correlation
coefficient (2008 TD at 12:00 BT 16 July 2000)

(The red “+” is the TC center position)
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Fig.4 Application of retrieved results by similar disparity
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(The figure explanation is the same as Fig. 3)
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