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Abstract A method to approximate the surface frontal line on the Yunnan-Guizhou Plateau by linear fitting is proposed. Through
comprehensive analysis of the frontal line position, the spatial distribution and temporal variation of meteorological elements around
the frontal line, as well as changes in the position and direction of the frontal line for long-lasting frontal line events, the movement
characteristics of the frontal line on the Yunnan-Guizhou Plateau are systematically revealed. The cold (warm) frontal lines are
concentrated in 102.5°—105°E (104.5°—105.75°E) and the maximum cooling (heating) zone is located on the eastern (western) side
of the frontal line. The changes in meteorological elements around the frontal line are closely related to the movement of the frontal
line. The westward moving frontal line usually brings cooling condition, increases surface air pressure, and reduces sunshine hours
around the frontal line, while the eastward-moving frontal line often leads to opposite changes. According to the movement of long-
lasting frontal line events, frontal line events can be divided into three types: Stationary, westward and eastward. The stationary
frontal lines are the most in all the three types. The westward moving frontal line can advance continuously and quickly and is
accompanied by a clockwise swing of the frontal line. The eastward moving frontal line has a lower frequency and a relatively low
speed. Overall, with the objective and quantitative description of the frontal line, especially its dynamic characteristics, the above
results can provide an important reference for the fine forecast of various meteorological elements on the Yunnan-Guizhou Plateau.
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Fig.1 Locations of 588 weather stations over southwestern
China (black and red dots represent the locations of stations, the
region of focus is outlined by dashed lines and red dots denote
stations inside the region of focus; the shading indicates the

elevation, unit: 100 m)
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Fig. 2 (a) Spatial distributions of annual means of meteorological elements over the Yunnan-Guizhou Plateau. (b, c)

Example of the procedures to obtain the surface frontal line that occurred on 7 April 2015 (the shading in (a) shows the annual
occurrence frequency of larger than 5°C decrease of daily maximum temperature when compared with that of the day before (unit: times),
black contours are standard deviations of daily maximum temperature relative to the dekad mean of the daily maximum temperature, white
dashed contours indicate annual mean of daily maximum temperature (unit: °C), dark pink lines outline the focus region; the shadings in (b)
and (c) indicate the elevation (unit: 100 m), white contours are potential temperature at 14: 00 BT 7 April 2015 (unit: K), black contours
show temperature at 14: 00 BT (unit: °C ) ; red dots in (b) are stations with potential temperature gradient greater than 12 K per
longitude/latitude and temperature gradient greater than 6°C per longitude/latitude, the light blue line is the fitting line; red dots in (c¢) denote

stations on the front line and the light blue line is the fitting front line)
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(gray lines)((a) and (b) The percentages of the days being a frontal station to total frontal days at each station (shading, unit: %). (a) Black

(a) Spatial distributions of meteorological elements composed by 4639 frontal days. (b) Frontal lines in 2016—2020

contours are potential temperature averaged in frontal days (unit: K). White dashed contours are temperature at 14: 00 BT averaged in frontal

days (unit: °C). Gray vectors are surface winds averaged in frontal days (unit: m/s). Dark blue line is the composed frontal line. Dark pink
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Fig. 6 Spatial distributions of meteorological elements composed in (a, b) cold and (¢, d) warm frontal days (the shading is

the percentages of the days being a frontal station to total (a, b) cold and (c, d) warm frontal days at each station (unit: %) ; dark blue lines
are the composed frontal line; dark pink lines outline the focus region; potential temperature (black contour, unit: K) and deviation of
temperature at 14: 00 BT of the frontal day to the day before(white dashed contour, unit: °C) averaged in (a) cold and (c) warm frontal
days; deviation of daily mean surface pressure (black contour, unit: hPa), sunlight (white dashed contour, unit: h) and winds (gray vector,

unit: m/s) of frontal day to the day before averaged in (b) cold and (d) warm frontal days)
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