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Study on Atmospheric Water Vapor Content and Precipitation
Efficiency at the Southern Foot of Taihang Mountain

Liu Qiangjun, Song Junfang
(Jincheng Meteorological Bureau of Shanxi Province, Jincheng 048000)

Abstract: The water vapor content of the weather system in the atmosphere has a great influence on precipitation. Research shows
that the annual average water vapor content of the gas column from 500 to 1000 hPa from 2010 to 2017 at the southern foot of
Taihang Mountain is between 4.52 and 4.65 g/cm’, the difference between the peak and trough is 0.13 g/cm’, and the average
precipitation efficiency is 8.1%. Precipitation efficiency is related to precipitation size and weather system. When precipitation
is 10-50 mm, precipitation efficiency increases with the increase of precipitation. Different types of weather systems, weather
systems from southwest or southeast, have relatively high precipitation efficiency, while northern weather systems have relatively

low precipitation efficiency.
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Fig. 2 Water vapor content in gas column from 2010 to 2017

2.2 SR EENMEKX BT IFIE
2010—20174£10~50 mm &K X (A1 S A KIE & &=
T AL T4.32~4.88 glem® (£1) . KAEEEH
M10~50 mmidi B #a3s, T AN [E R K X 8] KR
EEMNBEAAE . 10~20 mmPEK X 7SR
M7KIR & B BORIE AR, kb T4.32~4.50 g/em’,
2010—20134E4 T EFHEH, 2014 KRB TN
4.32 g/em’, 20154FEITHE, 2016—20174F L& #i F
F; 20~30 mm/KIKE &, AT4.35~4.50 g/lem’ 2

F1 2010—2017EFESHKREE
Table 1 Water vapor content in space column from 2010

2010 2011

Special % #

i), JEIERPE A Z20.15 g/em®s 30~50 mm/ A
KIRE BT 4.42~4.80 glem®, (REAL M HLEDK,
20104F1A $14.8 g/em®, 20114 BEF4.45 g/em®, T
CAEYEFEE4.42~4.68 g/em®; 50 mmbA b FEK A
FE20104E NIEAEH4.88 g/em®, #RJ5 M2011—20174E1E
4.63~4.72 g/em’, W42 50.09 g/em’,
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Table 2 Water vapor content in precipitation types greater
than 10 mm from 2010 to 2017 (unit: g/cm®)
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BARE i wwxs  @\e e &R
10~20 mm 4.33 4.10 4.55 4.10 4.92
20~30 mm 4.52 4.30 4.67 4.05 4.97
30~50 mm 431 445 4.65 4.11 4.80
50 mmPA b 4.45 4.35 4.45 4.32 4.85

3 MEKRMETHL
3.1 A [EFEK X 8] B 7k S ZRHFAE

THE 201020174 /KR (3D, KIL10~20 mm
FE KRR AL T5.4%~T7.1%; 20~30 mmPF/K R T
6.0%~9.3%; 30~50 mmF/KFLT7.0%~9.8%:
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Table 3 Variation characteristics of precipitation efficiency
from 2010 to 2017 (unit: %)

PE/kXiE 2010 2011 2012 2013 2014 2015 2016 2017
10~20mm 5.6 5.5 6.0 7.1 6.5 5.5 6.2 5.4
20~30mm 6.0 6.5 72 7.6 72 9.3 8.3 8.3
30~50mm 7.0 7.6 83 8.6 8.1 8.5 9.8 8.6

to 2017 sommbPAE 112 108 9.5 9.9 102 113 106 109
f2skE 2010 2011 2012 2013 2014 2015 2016 2017 T 757 76 175 83 80 865 873 83
10~20mm 432 433 442 449 432 450 448 435
20~30mm 455 454 445 452 455 452 452 445 3.2 PE/K R F BRI AL AFE

30~50mm  4.80 445 460 442 468 453 453 4.65
S50mmbhE 4838 469 472 469 470 469 4.63 4.0
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Table 4 Precipitation efficiency for different types of
precipitation (unit: %)

whia ok BEEE gpge SEITE) AR
10~20 mm 6.1 7.8 8.1 5.1 8.3
20~30 mm 6.5 8.2 8.5 6.3 8.9
30~50 mm 7.0 8.9 9.0 7.1 9.6
50 mmbA E 8.9 10.2 10.5 8.5 11.0
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