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Development Features of GPS Atmospheric Precipitable Water Vapor
in Heavy Rainfall Caused by Central Asia Vortex on
the North Slope of Tianshan Mountain
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Abstract: From 26 to 28 June 2015, Central Asia vortex caused heavy rainfall in the north slope of Tians-
han Mountain. Using conventional data, NCEP reanalysis data and 9 weather stations’ GPS precipitable
water vapor (GPS-PWV) observations from the ground-based GPS networks, this article did in-depth a-
nalysis on the vapor features in this process. The results show that: (1) before precipitation, at 500 hPa,
the water vapor of the Arabian Sea was transported to Central Asia vortex through the Tibetan Plateau,
the vortex was obviously moistened; during precipitation, at 700 hPa, the eastward water vapor transport
channel was established, which was from Bay of Bengal through the Sichuan Basin and Hexi Corridor, and
the easterly airflow and the southerly (SE) airflow of vortex itself converged the vapor in the heavy rain
area. So, the lower atmosphere rapidly moistened in the heavy rain area. (2) All stations GPS-PWYV expe-

rienced wetting process from one to three days, the water jumped once or twice before precipitation began
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caused by the deep low vortex, and GPS PWV jumped more than 5 mm « (4 h) 7',

(3) Under the same wa-

ter vapor transport and vapor convergence conditions, the stronger the GPS-PWV at stations of arid areas

surges, the stronger the rain intensity is. To a certain extent, the water vapor transport and convergence

has certain corresponding relationship with GPS-PWYV surge. (4) In 4 —5 h before the heavy rainfall in

Urumgqi caused by Central Asia vortex occurred the growth rate of GPS-PWV reached more than 4 mm,

and the peak value of GPS-PWV was almost twice of climatic mean.
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Fig. 1 The distribution of nine ground-based
GPS-PWYV stations in northern Xinjiang
(51431—Yining, 51436—Xinyuan, 51352—Ulanwusu,
51542—Bayinbuluk, 51463—Urumqi, 51469— Animal
Meteorological Experiment Station of Xinjiang,

51470— Tianchi, 51186—Qinggil, 52101—BarkoD)
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Fig. 2 Observed precipitation diagram in Xinjiang (a) and

rainfall at Gongliu Station and Urumgqi Station (b) during

08.00 BT 26—08:00 BT 28 June 2015 (unit; mm)
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Fig. 3 The 200 hPa geopotential height
(contour, unit; dagpm) and wind fields
(shaded area for wind speed>=30 m * s~ ')
at 08:00 BT 27 June 2015
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Fig. 5 Climatic anomaly contours of
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Table 1 The extremum, amplitude, and duration of GPS-PWYV with the rainfall caused by Central Asia vortex

GPS-PWV 4 F54:

vl 5 1]/ OB Wk % 2 ) GPS-PWV #E /mm  GPS-PWV # {4 /mm o BB K B/ mm JINE B K R K B/ mm
e 4 6.0 40. 4 30. 7 13.1
5,60 A 3 2 5.7 36.4
2 4.7 38.3 28.3 10.1
Kt 4 5.0 26.1 32.8 9.9
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