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Abstract: Based on the meteorological data from 113 surface and 24 radiosonde stations in Northwest China
from 1960 to 2015, the empirical formula was established between precipitable water (Pyy) and surface va-
por pressure, and the Pwy in Northwest China was calculated. With the methods such as inverse distance
weighted, Mann-Kendall test and Morlet wavelets, the temporal and spatial distribution of Pyy and its re-
lations with other meteorological elements were analyzed. The results showed that Pyy has increased in
last 56 years with the increasing rate of 0. 11 mm per decade, and the obviously unimodal types can be
examined for the monthly variations. The high Pyy area is mainly in the east of Northwest China, and the
middle area of Northwest China usually presents a low value. The Pywy in most parts of Northwest China
has increased, which is obvious in southern Shaanxi, southeastern Gansu, northwestern Qinghai and Xin-
jiang. The annual average Py in Northwest China shows an obvious mutation around 1983 and a periodical
change with primary period of approximately 4 years. Pyy in Northwest China shows a positive correlation

with mean air temperature and relative humidity, and a negative correlation with wind speed.
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Fig. 2 Seasonal relationships between Pwy and e in Northwest China
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Fig. 9 Morlet wavelet power spectrum (a) and the
global wavelet power spectrum (b) of annual Pyy
in Northwest China during 1960—2015
(Black thin lines indicate areas impacted by side effect.
and heavy line areas indicate the parts having

passed the 0. 05 significance level test)
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Table 2 Time-frequency characteristics of wavelet energy spectrum of time coefficient of

Py in different seasons in Northwest China during 1960—2015

F A b S T /AT 1y REHL/a A /a EH/a
&% 1960—1980,1990—2008 4.6 2,6 ,12 6
7 1960—1970,1978—1988,1997—2015 2,2.4 2% .47 ,12 4
k7 1970—1985,1993—2008,1978-—2000,2007—2015 2,2,6.,5 27,6 6
K7 1970—1980,1982—1997,1990—2002,2005—2011 2,2,4,2 27,47 ,16 2

T ox FoRiEat 0. 05 B9 W E MK ERK .

Note: * has passed the 0. 05 significance level test.
H BRI B0 5% 1 22 S0 2 (8] 5 73 A i R WF 5 3 56
ARG M DXAR B DU 2 R AT K B S R A AR
ENURIPS PO A PNSING Y S R R (VR -3 3
PEAT THRVE. 2 3 4 4E R R AT KR S
RBBRZ UM BT /T LR 2441
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i e R X JBE 5 R T K R B IR A OG  dx
RGE RN 22 T BORAT R 3 e 2z
U IR SRR SN/ S e
BRI B KT A4 2 0l R R
5 RA A K 5 B IR G

1960—2015 EFEI MR EMEPAKSARKEERSKEZNSTAERY

Table 3 Multivariate regression coefficients between Py, and meteorological

elements of annual and seasons in Northwest China during 1960—2015

-1 <R - 2 JR LiDORITY; 3 R K EWYINEA AR R AL

BE 0.370* 0. 008 0.169 0. 004 0. 001 0.95
HZ 1.225" 0.186 0. 438" —0.001 0.002 0.99
& 0.505 —0.179 0.193* 0.002 0.002 0.94
X7 0.253* —0.002 0.070 0. 007 0. 000 0.98
AR 0.426* —0.182 0.178* 0.002 0. 000 0.87
TE e e FRE A 0,01 (1 B F MK TR,

Note: #* has passed the 0. 01 significance level test.

F 4G 1960—2015 FPEIL X £ AR E R
MIAE S ZE A %, 455 R 3R AMUFEN,
ARG B A8 A 34 0 O B 2 R B A P N T
HETT X R A A B K AR A R AN R . A 4ET Y
SR 1 AN B R A K RGN 0. 426 mm,
AR5 R sk 2> 1 A B, KR AT R K e 0. 178
mm , {H 4245 AH 0 8 B 5 /0 s 0 A a1
KOV 55 5 PRSP 2 A3 1 88 2 5 304 A R RT

Rk Ine) FE N R . FFFHA RS M 14
BARE, KA AT K I 0. 370 mm, - 2 IR sk i >
1AL KRR B K 8 2 0,008 mm, A X 1 B2
WA 1A B RAAT KR b 0. 169 mm, [H it
H T 4 TR Y S B S g XU R A R Y
ETE RPN & € NSNS i <R N
B DI B E B A F O TR
il 19 8 3 1 3 BORUT R K I
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Table 4 Annual and seasonal changing trend of meteorological elements

in Northwest China during 1960—2015

TR/ -2 R/ AR/ Rk i/ FI e i 2/

C e« (10a) ! mes e (10a) ! % « (10 a) ! mm + (10 a) ! he (10 a) !
HE 0.29 " —0. 12 —0.72% 0.28 5.57
e 0,22 —0.10* —0.07 2. 46 —7.39%
2 0.33" —0. 08" —0.03 —0.56 —3.04
X% 0. 41" —0. 08" 0.07 101" —6.51 "
e 0. 30" —0.10* —0. 20 4,26 —13.62*
TE s %, xxx A3 R R T 0.01,0. 001 ¥ & 35 KPR 50

Note; *x

, ¥*x% have passed the 0. 01, 0.001 significance level tests, respectively.
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