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Abstract This study aims to objectively and efficiently identify the TPSL (Tibetan Plateau shear line) and analyze the
climatic characteristics of the TPSL. Based on comparison of the applicability of three high resolution reanalysis datasets
(ERA-Interim, NCEP CFSR, and JRA-55) commonly used in the Tibetan Plateau area, the CFSR reanalysis dataset is
selected as the basic dataset. According to the basic standard for manual identification of shear line and knowledge of
computer geometry, an objective identification standard for TPSL is determined. The objectively identified TPSLs during
2005-2015 are compared with the TPSLs shown in the Tibetan Plateau Vortex and Shear Line Yearbook. On the basis of
the comparison and verification, climatic characteristics of the TPSL in the recent 11 years are statistically analyzed. The
annual average number of TPSLs is 49.4, among which 38 are eastern-type, which is also the basic type of TPSL. The
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maintenance time of the TPSL is 6 h usually. Areas of large total deformation, vertical vorticity, and horizontal divergence
all are located between 94°-95°E. The objective TPSL identification method can efficiently identify the TPSL, and

provides a new way to study the TPSL.

Keywords Tibetan Plateau shear line, Objective identification, CFSR reanalysis dataset, Spatiotemporal evolution,

Climatic features
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Table1 Comparison of wind speeds between reanalysis data and observations during 2005-2015

F/ms™ SPE 2 /m s PEILER K /m s LES¥

£y MR ERA-Interim CFSR  JRA-55 ERA-Interim  CFSR  JRA-55 ERA-Interim CFSR  JRA-55 ERA-Interim CFSR JRA-55
2005 7.86 7.72 799 748 —0.14 0.13 —0.38 0.75 0.96 1.28 0.92 0.92 0.91
2006 8.07 7.76 7.8 8.55 —-0.31 —-0.27 0.48 0.89 0.935 1.87 0.95 0.96 0.93
2007 7.55 7.68 7.61 7.79 0.13 0.06 0.24 0.83 0.74 0.85 0.93 0.94 0.92
2008 8.48 8.33 8.75 8.95 —-0.15 0.27 0.47 0.72 0.91 1.73 0.96 0.91 0.9
2009 7.14 7.46 7.56  6.96 0.32 0.42 —-0.18 1.22 1.08 0.87 0.92 0.91 0.94
2010 8.41 8.15 854 811 —0.26 0.13 —0.3 0.97 0.89 0.95 0.93 0.95 0.93
2011 8.36 8.08 794 744 —0.28 —0.42 —0.92 0.69 0.88 1.54 0.95 0.92 0.9
2012 7.93 8.14 799 174 0.21 0.06 —-0.19 0.94 0.58 0.71 0.93 0.95 0.91
2013 8.34 8.22 859 153 —0.12 0.25 —0.81 0.73 0.96 1.71 0.94 0.93 0.92
2014 8.25 8.14 849 794 —0.11 0.24 —0.31 0.81 0.97 1.43 0.96 0.95 0.91
2015 8.16 7.95 854 7.74 —-0.21 0.38 —0.42 0.84 0.93 1.07 0.95 0.95 0.93
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Table 2 Comparison of wind directions between reanalysis
data and observations during 2005-2015. The northerly wind
direction is 0°, the values of wind direction increase clockwise

AR AN
A RUWIINAS S ERA-Interim CFSR JRA-55
1982 254.3° 256.1° 254.6° 258.1°
1983 255.1° 258.5° 254.7° 260.7°
1984 256.2° 254.3° 254.8° 262.7°
1985 254.6° 249.9° 257.7° 261.5°
1986 254.4° 251.8° 253.0° 258.1°
1987 252.9° 257.8° 254.8° 259.0°
1988 253.1° 257.2° 255.4° 260.7°
1989 251.7° 255.2° 249.1° 257.5°
1990 255.7° 259.1° 254.9° 257.2°
1991 250.9° 251.3° 254.6° 251.8°
1992 254.2° 256.4° 253.3° 258.3°
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Fig. 1 Types of shear point of the TPSL (Tibetan Plateau shear line)
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