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Abstract Using ERAS5 500hPa hourly reanalysis data (0.25°x0.25°), and based on the synoptic characteristics of
the Tibetan Plateau vortex (TPV), an objective identification algorithm based on the grid data with high spatial and
temporal resolution was designed to identify the TPV during the warm season from 1990 to 2019, and to establish
the TPV database. The algorithm extracted the TPV feature points by objective criteria, and then adopted
DBSCAN algorithm for feature points clustering. Based on the degree of overlap and distance between TPV occur
in adjacent time and the lifespan, a reasonable path of the TPV was obtained to connect the isolated TPV into a
dynamic vortex process. Then we made a comparison between the TPV which occur in the warm season of 2017
(from May to September) identified by the Tibetan Plateau Vortex and Shear Line Yearbooks (the Yearbook) and
the objective identification in this paper. The results show: the monthly distribution characteristics of the objective
identification TPV and the proportion of the TPV moving out of the plateau are similar to those in the Yearbook,
and the typical long-life TPV can be correctly identified, which shows that the objective identification algorithm
and its database have certain reliability and practicability. However, the total number of the objective identification
TPV (OI-TPV) is more than that in the Yearbook, and there are also more OI-TPV originating from the western
part of plateau than the Yearbook TPV (YB-TPV). The reason for this is that we can extract the vortex from earlier
lifetimes thanks to a finer grid scale, which is possible to trace the "eastern type" vortex in the Yearbook further to
the west. In addition, due to the lack of observation stations in the northwest part of the Tibetan Plateau, the TPV
generated in this area are not reflected in the Yearbook, which is also an important reason for the difference in the
number of the TPV.

Keywords High Resolution Data, Tibetan Plateau Vortex, Objective Identification, Contrast Test

1 3

mjf

T e JE e O M 3 R A0 i R ORI A A (R DGR X GRXP48, 2018) o HLE R e 28 14
MO, SRR KA AR B TR AR R, e J 120 7 28 A RO S AR i v ) B
—3 (MRS ARG, 19795 Ye, 19815 W IR HAIZEE I, 1996; KR4, 2007 5 Zhang
etal., 2014; Lietal., 2018) o s A {E 2 EXMARFIRIIEAE I T 40, & r K AL
AT 25008 Ul X 9 35 1 R AU R A P AR B RN, VIR AR RS o SR R L RS R
OCEER, 2002; #EFHEHESE, 2014, (AOGESE, 2016) o BLANIU) L 5 32 00 E I OS2
M KSEFE N (Fuetal., 2019; FZ040%, 2021) , 1 76 R i I S R R 5 8 SR i
BREMK (Lietal, 2017; ARHMUEME LR, 2017) o WFEBEMRRKYILE. HWAMES)



FAE LR S R R R AR R R 48, SHAZIVOR S R R G AL, B5GE 5 56 5 J5 DA
F M DX 5 T PR AT R T K P R A B R 3L

e Rl AR L RN = SR TR m R R RGBSR AEAR TR (B D,
Eedn & S 2R R AL PG AR 2, i N Lo i R 77 SR R RS, I RE it A
T R P R ARG SRR o U R IR A A 535 22 R B R A 1 75 20 57 Ji
RRARGEIEEFPEMERE RERSE, 2013; DLZEEMPEFM, 2015; Zhang et al.,
20165 K%, 2018; XIHAAZERE, 2019; < RAIZEMRRE, 2019; GKAI4E, 2019; Fuet
al., 2020; LinZetal., 2020, 2021) o AHECRAAE N THRABR IR T, BRI 5 0
KR ri e RerE — E R BE b e IR IR SR I A I E v, I N AR CAE fde.

AT 1 e SRR 2 AR R 22 5 T [6] 3 B0 6h AR BERL, T 2E T ERAS BRHE
BRI A Z W R Th 20 HE0 GORMBEAT AR IR 0 508 8%, W] DT N2 W0 A 1 b 3 B
B IR AL BB R AR REAE, RSB A BT 30 4 S R ARIR A . Ak, X
FH T 7 R PR B 1 7 SR A R LA A P I I IR 2 MIRE R 48 (3D TR, X
FEAZ (0 5 3 R, A SR BRI X — ol R PR R T 5

56°N

52°N

48°N

O gk U0 ot
! : : e m

1 ’ég"E 73°E 77°E B1°E  B85°E  89°E  93°E  97°E 101°E 105°E 109°E 113°E 117°E 121°E 125°E 129°E 133°E 137°E
<] =
0 600 1200 1800 2400 3000 3600 4200 4800 5400

Altitude (m)

K1 Al S i< R 6 3 7 A
Cofi U PR AR PR SRR E X AR R ol LS8 illm A 5, 3 B RIE I 2.1
Fig. 1 Distribution of national surface meteorological observation stations in China
(Source of geographic coordinate data: CMA Meteorological Data Centre; the solid red line shows the boundary

of the Tibetan Plateau, see 2.1 for the source of boundary data)
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Fig. 5 Schematic diagram of the effect of step a and b
(a. Green dots represent the feature points; b. the feature points of different clusters are distinguished by dots of

different colors, the blue crosses represent the center of the vortex, which is the same as the following)
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(The red and green dots indicate that the feature points are located inside and outside the plateau respectively)
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Table 2 Source type and moving out characteristics of the YB-TPV and the OI-TPV in warm season, 2017
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Fig. 10 Distribution characteristics of the YB-TPV and the OI-TPV in warm season, 2017
(Red and blue represent the YB-TPV and the OI-TPV respectively)
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(Red and blue were used to distinguish the YB-TPV and the OI-TPV, the same as below)
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