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Abstract Based on the ground-based GPS Precipitable Water
vapor (PW) data, weather stations” ground data and NCEP grid
reanalysis dataset during the year 2005, the transfer process of
water vapor during a summer rainstorm in Yunnan Province from
August 22 to 24 in the year 2005 is studied, and the important role
of the 3D distribution of the ground-based GPS net is analyzed. It
is shown that the correlation between the PW from GPS and the PW
from radiosondes is very good. The rapidly changing information of
precipitable water vapor can be obtained by ground —based GPS
high temporal resolution observations. The rapid change of PW
reflects the rapid change of water vapor transfer, which could be
used for the monitoring of rainstorm’s generation and development.
Moreover, the meeting between the cold air mass from northern

China and the warm and wet air mass from the Bengal Bay is
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responsible for this rainstorm. During the rainstorm, the main water
vapor is carried to Yunnan Province by Southwestern summer
monsoon and northeastern wind. These two water vapor sources both
play a very important role for this rainstorm. Transfer of water vapor
is mainly centralized on the layers between 850 hPa and 600 hPa.
This may be the low —level air flow blocked by the mountains.
Additionally, the gaps between the terrains are very large in
southwestern China. The 3D distribution ground—based GPS net is a
good instrument for monitoring the water vapor channel in this
region, which makes up for the fact that an individual ground-based
site can not detect the atmospheric water vapor at different altitudes.
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Fig. 1 Ground-based GPS net and distribution of accumulated precipitation from August 22 to 24 in Yunnan
Province (a), and scatter plot of time series of PWgps vs PWis at Kunming in August 2005 (b)
PW R..=2.0 mm( 1(b)), QAzLqul-Ap (3)
PW o g
1.2 0=LvqAl-Ap (4)
g
s 1°x1° / "
JUY ,m/s;q »8/KE58
NCEP
( X ) 5 3 ,m/s*;Al=1 cm,Ap=1 hPa,
. 105°E ,99°E ,21°N A -
,28°N , 1
A=V | —V (5)
: (s, | <
O Qe v ,m/s,A g/(s+cm> hPa),  A>0,
2009,27(18)
4@7




J‘CMK

4@7

T R c vicw

[Secoce & ckeatons]
3 A<O, o , o 2 3
,23 750 hPa ,
2 -5%107 g+s'+hPa'-cm?,
2.1 GPS ; ;
2 3 GPS ( . )2005 8 o 24 750 hPa
18-31 PW 1h o 2(a) ) N
9 2 o ’ ’ ’
GPS o GPS
o 2 ,3 2005 8 22-24 o 19
, PW , , , 21 , ,23
2 PW , . , , .23 00:00-
PW 30 mm 23 35 12:00 (UTC)GPS ,00:00-04:00
mm, 22 20 mm,23 50 (UTC) 4 mm,04:00-12:00(UTC)
mm; PW 60 mm , 65 mm,23 6 mm, ,
60 mm, , s °
, PW
o 29°N
28°N
Yot e mum W wBEARTT :1:' -
Al . <
£ s s B 26N
£ -JWMMM :
me""/ = 25°N
st ﬂ %
—y l iy 24°N |
23°N
a0 — 25
35 i 0 22°N
W
Lol A WWMMMW g 21N
&g 0 g 97°E 99°F 101°E 103°E 105°E  107°E
o . ol
| P | al L
(a) 08-23 00:00 UTC
75 — 25
2 M|, 29°N
i@ f W/MWJ\ E s
E M’M 0=
: 5 Wh ; - 27°N
Al .I.J—L--nd...--._..- l—h_Jl.l..A_..;_n_._._l. —In 26°N
019 0E-21 0E-23 E-25 08-27 08-29 0E-31
14 1] i::{ 25N
2 2005 8 18-31 1h 24°N | &~
R (UTC) 23N
Fig. 2 Time series of PW and hourly precipitation
R from August 18 to 31, 2005 2N Wy )
21°N i | L | ] 1 L L I L
3 97°E 99°E 101°E 103°E 105°E  107°E
: 215
,23 08 ;24
23 (b) 08-24 00:00 UTC
, 24 08 , 3 ( :10° g-s'-hPa'-cm3)
5 PW . , Fig. 3 Water vapor flux divergence field
PW . (unit: 10°g-s™'-hPa'-cm™)
2009,27(18)
4@7

57



J‘CMK

eview

Secdeece c‘ %&”

30 mm s

10 mm

,23

60 mm,
GPS

2.2
700 hPa
08:00

55~70 mm,

18-26

s

,22 67 mm, 22

30 mm, 24,

b ( 5) 921
. 23 08:00
, ,600 hPa

’ ’ ’

(Articles)

0.62,
0.47,

El

;26 ,

22 600 hPa
;23 24

,600 hPa
600 hPa
,850 hPa

750 hPa 400 /s,

850~600 hPa o GPS

, (1 890 m)

12. 000
9.000 -

é

3.000 [\
0
-3.000
-6.000
-0,000

ARIUCE BH(Mtes7!)

——EWHEE —— R (9PE~105°E) oo IAEAT I (21°N~28°N)

_12.000 L L | L L L L
08-19 08-20 0821 08-22 0B-23 08-24 0825 08-26

fis fi]

4 2005 8

08-27 08-28 0829 08-30

Fig. 4 Time series of water vapor budget in Yunnan Province in late August 2005
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Fig. 5 Water vapor budget at different levels in Yunnan Province from August 21 to 24, 2005
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