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Fig.2 The weather chart of 500 hPa height ( solid contour lines, Unit:dagpm) , 850 hPa wind (stem, Unit:m - s~ ') fields and

sea level pressure (dotted contour lines, Unit:hPa) (a) at 20.00 BST on 15 July 2013, the accumulated precipitation during
00:00 —12:00 BST on 16 July 2013 in Shandong Province ( contours, Unit;mm;the solid black point for Kenli station) (b)
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Fig.3 The superposition of hourly precipitation and Py, (a) and hourly increment of Py, time

series (b) at Kenli station from 21:00 BST on 14 to 20:00 BST on 16 July 2013
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Fig.4 The 500 hPa height (solid contour lines, Unit:dagpm), 700 hPa wind (stem, Unit;m + s ") fields
at 08:00 BST (a) and the accumulated precipitation during 06:00 — 14 .00 BST in Shandong Province
(contours, Unit;mm;the solid black point for Pingdu station and triangle for Laixi station) (b) on 9 July 2013
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Fig.5 The superposition of hourly precipitation and Py, (a) and hourly increment of Py,
time series(b) at Laixi station from 08 :00 BST on 8 to 20:00 BST on 9 July 2013
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Fig.7 The superposition of hourly precipitation and Py, (a) and hourly increment of Py,
time series (b) at Binzhou station from 08:00 BST on 8 to 20:00 BST on 10 July 2013
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Fig.8 The 500 hPa height (solid contour lines, Unit:dagpm) , 850 hPa wind (stem, Unit:m + s ") fields
at 20:00 BST on 4 (a), and the accumulated precipitation from 12:00 on 4 to 02:00 on 5 in Shandong Province
(contours, Unit; mm;the solid black point for Tancheng station) (b) July 2013
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Fig.9 The superposition of hourly precipitation and Py, (a) and

hourly increment of Py, time series (b) at Tancheng station

from 08 ;00 BST on 3 to 08:00 BST on 5 July 2013
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Variation Characteristics of GPS Precipitable Water Vapor During Typical
Heavy Rainfall Processes Under Different Synoptic Systems

YANG Luying', LIU Chang®, YANG Chengfang®, HAN Yongqing’

(1. Department of Science, Technology and Forecasting of Shandong Meteorological Bureau,
Jinan 250031, China; 2. Shandong Meteorological Observatory, Jinan 250031, China)

Abstract : Based on conventional ground observations and high — altitude radiosonde, hourly precipitation data of 123 automatic meteor-
ological stations in Shandong Province and atmospheric precipitable water monitored by 25 ground — based GPS, the variation character-
istics of atmospheric precipitable water vapor ( Py, ) during typical heavy rain processes under different weather systems were analyzed.
The results are as follows; (1) The time length of water vapor accumulation before the rain was closely related to the spatio — temporal
scale of weather systems. Usually, the larger the weather system scale is, the longer the accumulation time is. The water vapor accu-
mulation time before heavy rain for cold — front and trough type was about 26 hours and it was only 5 — 6 hours before the beginning of
heavy rain on the edge of Western Pacific Subtropical High (WPSH). (2) The growth rate of Py, was also closely related to weather
system scale. The rate was less than 2.0 mm - h™" in front of cold - front heavy rain case and about 3. 1 mm - h™' for the heavy rain
on the edge of WPSH. (3) The water vapor accumulation time before the heavy rain was inversely related to the water vapor growth
rate. When water vapor growth rate was more than 2.0 mm - h™" | it took only 5 —6 hours for water vapor accumulation before the
heavy rain. (4) The beginning of heavy rain usually coincided with peak period of Py, . The heavy rain on the edge of WPSH was as-
sociated with increasing of the water vapor accumulation, which was similar to the first stage of the heavy rain caused by cold shear
line. The Py, often decreases sharply after the rain. However, it increased after the rain on the edge of WPSH and during the first
stage of the cold shear line type. After the second stage of the cold shear line heavy rain, the Py, decreased slightly. Moreover, the
Py increased a few hours after the rain again.

Key words: typical severe rainfall; precipitable water vapor; evolution characteristics; contrast analysis



