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Area Observed by X-band Dual Polarization Phased Array Radar

ZHANG Weiran!, LIU Liping!, WU Chong!
1 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081
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array radar is used to continuously observe the precipitation in the valley area for the first time. In order to reveal
the characteristics of precipitation in the southeast valley of the plateau, the monthly, diurnal and altitude variations
of echo intensity and echo top height of precipitation in Motuo were quantitatively analyzed by using the
observation data of Motuo X-PAR from November 2019 to October 2020. And the results are compared with those
observed by Doppler radar in Naqu during the summer monsoon. The results show that: (1) The echo peak height,
echo area, the proportion of strong echo and echo distribution range in April to October are greater than those in
November to march in Motuo, which indicates that the precipitation frequency is high and convective precipitation
is more in April to October, especially in June. However, the increase of the number of weak echoes in April leads
to the fact that the echo intensity from April to October is less than that from November to March. According to
the monthly variation characteristics of cloud precipitation in Motuo and the plateau monsoon index, the year is
divided into dry season (November to March) and rainy season (April to October).(2) The echo frequency, top
height and area of precipitation in rainy season are larger than those in dry season, which indicates that the
precipitation frequency in rainy season is higher and the convective activity is more vigorous. The diurnal
variations of echo frequency, top height and area show that the strongest convection occurs in the afternoon in both
seasons. The precipitation in the dry season mainly occurs in the afternoon and the first half of the night, and the
precipitation in the rainy season mainly occurs in the second half of the night. (3) The echo intensity of
precipitation in Motuo is mostly less than 30dbz. The echo frequency is higher in dry season when the altitude is
more than 3km, and higher in rainy season when the altitude is less than 3km. (4) During the summer monsoon,
the echo peak height of Motuo is lower than that of Naqu, and the diurnal variation trend of its peak height and
area is different from that of Naqu. During the summer monsoon, the daily precipitation in Naqu is mainly
concentrated in the afternoon and the first half of the night, while the precipitation in Motuo is mainly concentrated
in the second half of the night. The characteristics of cloud precipitation in dry season of Motuo are similar to
those in summer monsoon period of Naqu.

Keywords Motuo, X-band dual polarization phased array radar, characteristics of cloud precipitation
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Fig.1 Topography of Qinghai Tibet Plateau and geographical location of Motuo(95°19°03”E,
29°18°467°N,1305m ASL) and average whole layer water vapor flux from November 2019 to October 2020
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Tablel The parameters of X-PAR
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Fig3 The PPI of (a)Zu, (b)Zor, (¢)p, (d)Kpr at the elevation of the 7th layer(10.7°) observed by X-PAR on
October 4, 2020, at 04:53:46, (€)Zu, ()Zor, (2)pn, (h)Kpe whose ground clutter and spurious echo have been
removed, the position of red circle is the echo of ground clutter and spurious
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Fig.5 The profile of detectable points of Motuo X-PAR with altitude(Height resolution: 100m)
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