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Research on LLow-Level Jet Identification and

Automatic Drawing Method

WANG Ping WANG Cong WANG Di

School of Electrical and Information Engineering, Tianjin University, Tianjin 300072

Abstract: Low-level jet is important for predicting severe convective weather. At present, the identification
of low-level jet is conducted mainly by handwork, which brings the problem of low efficiency, easily influ-
enced by subjective factors. So, based on the wind field data of the sounding stations in MICAPS, we pro-
pose an automatic low-level jet identification and drawing algorithm in this paper. The algorithm is based
on the definition of the low-level jet axis, and detects the low-level jet axis from several aspects in terms of
wind speed, wind direction, sounding station distribution, and the central axis position. Then after the
steps of transitive closure clustering, key points extracting, low-level jet axis merging and the axis smooth-
ing, the automatic identification and drawing of low-level jet are achieved. The test result shows that the
jet axis, which is automatically drawn, has the characteristics of accurate position and natural shape. Be-
sides, it could reflect the transport path of water vapor in jet, and adapt to the complex environment of
low-level jet. In the 291 test data, the identification rate reaches 94. 96 % and false alarm is not found.

Key words: low-level jet, automatic identification, transitive closure clustering

W CREAR . 2007) . fIR28 2040 15 3800 K9 TE

I 25 56 R LT L 3R K % 8 AR 1 K9
SRR I 4 P IR . 1979) 4 2 54 388 % 3 6

600 hPa L F i BLAO A AR I M AR MR 4 AT SRR . It . B 201 20 304 4R 4% 2 2 i

* AN g AT RO BHFE T (GYHY201406004) % B
20174E 7 A 7 HckS:s 2017 4E 9 H 3 BB
B T, BENFFEALIGE A B HF 5. Email : wangps@tju. edu. cn



7 O AR

SO K 2 B B4 g 953

— MR R Z BN Z 0. EARM
%@m@ﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁ%ﬁ“ﬁ%&?ﬁ
ST X T A TR U A s e . 45 S
#@m&ﬁﬁ?ﬁlmmﬁ¢@@ﬁﬁm%%ﬁ%
MR AE PR . 45 E 45 (2015) F| HHECMWEF i1 42 5k
TR TR T SR 2R A X B R A E
ZAER, Higgins et al(1997) Fl Weaver and Nigam
(2008) 43 31| F1) T i85 43 PR R FE 20 BT BORHE 9T 1 R R
Sl XA S 22 T vk B2 e KR K VR ik i AR
Qian m;auzoo4)ﬂ1Zhao<2012)ﬂ1;}ﬂU$UFﬁEhﬁigz
R FE 1 v M T 0 8 A K e AR ok A b T OB ik
FMIRZS SO0 0 A B AR FH LA J5) b b T XK 28 20 i)
ﬁﬂ%%o
G055 AR A 2 1 B MICAPS V- &
AL B2z BRI 2 52 R ZR . X,
A FACEE (2008) P\ 22 ) E iR AR ) o R A T4
HATIRZS 20 1 A 3]s £ 8% (2013) 2 F EC-
MWF&T%H%H%%Mi@%ﬂ%%&%@%
i It AT Z A R 20 B SR R .

FET UL B ITE U AR s mﬁﬁﬂi%‘ HIBE
0 LA B S RE DU HE AR S {nuEl’J/J\ﬁ'iB,jZ%ﬁ
R DEY it

b B I S 200 DR R ) 2

Tfﬁﬁéﬁﬁ(ji?rﬁr)&ﬁﬁ%ﬁ%ﬁ*m’L%
SR ETERILT T, ETHREHNGFEL

(850 hPa) , A 34 M —F BB 38 I A~ [F] 28 BUIR 25 203k
BSOS . R ST A P A R 2R E P
B R RS R BN TRES A
LU IR R FAEOCHE . ARG TE R AT
SOl S A U 4 M R S D DX AL L &
A HR OB - S A B k.

U ik

IR 25 R0 A 23 A R R — € 215 B 250 3 1) %
ﬁ%iha_%{ﬂhﬁﬂﬁi#ﬂ]@?ﬁ%JBTZTI‘]%%E’JIZ
SR [R] U 73 A1 ) IR 5% ot B i 32 30 XL 3 XL 1) 9
— BRI 2 . AR SCER A DA () 3
TAT R0 B 2 CRO D B9 IR 200 B 2l iR
LR R AR 1R,

1 R= 2R A shi)

L1 R HERE

T Xof 2 FR BT N I 2 ol A — R A ol AR I

PRAS N SRR A
TR . TR fo) X T A T i
{6 308 PR 06 ] — R e sy
Sl TR
T I DX PN A R ) D B
ol J R — RS R T X B A T I
i =k LB R h i A b O
BT 2

iRz gt e

I W R = T E | PR K K7 ]|
Fig. 1 Flow chart of low-level jet
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(a) the first three power operations of Boolean matrices,

(b) clustering results at the sounding stations
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