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Abstract: In this paper, the GPS-PWV (GPS/PWV) of GPS inversion of 11 stations in the central and
eastern Qilian Mountains from 2016 to 2018 is used to analyze the characteristics of the spatio-temporal dis-
tribution, zonality and vertical charge of precipitable water vapor. The results show that compared to the
PWYV calculated from sounding data from Zhangye and Mingin stations, the average root-mean-square error
and deviation are 2. 1 mm and 1. 07 mm respectively. GPS/PWYV is slightly larger than RS/PWV, and the

correlation coefficient of the two results reaches 0. 97. The PWYV in the central and eastern Qilian Mountains
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has characteristics of obvious daily, monthly and seasonal variations. The daily maximum of PWV appears
between 11:00—16:00 BT and the minimum between 01:00—05:00 BT. The monthly maximum occurs in
August, and the monthly minimum is in January— February. The PWV seasonal variation shows a decrea-
sing order from summer to autumn, spring and winter. The areas with high PWV values are mainly loca-
ted in the southern part of Qilian Mountains, with obvious low-value areas at Gangcha and Minhe stations
in the middle section of Qilian Mountains. PWV has obvious characteristics of zonatity and vertical
change. The correlation coefficient between PWV and altitude reaches —0. 77. PWYV increases gradually

from west to east with longitude, showing a change of high—low—high trend from south to north. In ad-

dition, the spatial distribution and seasonal change of PWV are also related to the effect of monsoon.

Key words: precipitable water vapor (PWV), GPS, variation characteristic, Qilian Mountains
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Fig. 1 Distribution of GPS stations and sounding stations in the central and eastern Qilian Mountains
(GT: Gaotai, ZY: Zhangye, ML: Minle, GL: Gaolan, MQ: Minqin, LZ: Lanzhou,
JT. Jintai, MY: Menyuan, GC: Gangcha, MH: Minhe, XN Xining)



1138 A

% 547

x1 HRERER

Table 1 The basic information of sites
i £ A FR /SN GE/E R EE/m
mA GT 99. 81 39.41 1300. 8
Kk 4 YA 100. 28 39. 08 1428.6
R R ML 100. 82 38. 44 2243.1
B2t GL 102. 89 37.46 2067.6
[ ) MQ 103.09 38. 63 1321.9
22 ) LZ 103. 67 36.08 1570.0
j-¢ JT 104. 06 37.18 1606. 2
R MY 100. 24 38.18 3280. 4
GIE=3 GC 100. 13 37.33 3280. 4
[ERE il MH 101. 40 37. 47 2977.8
757 XN 101. 77 36. 60 2362.1
P T AT HE A

2.2 HEHE

RAATRE K i (PW V) AR 9 57 A o /9 KR
EEpCRGE I RYF

by
W — ij gdp 5
gJn
qg=0.622% (2)
P
7.137'(1
e =6.11 X 10wy (3)

AW g B AR R K VRS B (AL mm) L g
NE IR SE « o po o390 R TR R E RS
He g O HedR . To 9 BLE JZ B U e 9K IIE

% e 5|52 bk A0 300 hPa L KA KK & R AR
D ARSI KRR B R R SR 300 hPa,

3 LR abr

3.1 GPS/PWV #{BI&IF

PWV {3155 07 i £ 24 DU 2 AL 35 458 28 S
FORH A P B ORMG A L H T 22 56 0 AR B R 2
5 JRAR I 75 1 RS/PWV 45 5 i o % W0 {H A 45
23 il i T DA G 925 4 T S B K YRR AR RRAE R Ut
SN e Rl 1 N Ry o R I S I
2019). 3k 2 FOIE 2 43 51K 43 B sk Be iy 08 IF 1 20
F 3K 4 A S 83k GPS/PWV 4 6 55 55 1 (8 11 8
Bl &2 AT LLE L, REFEAL N B Z T K
ks ok R B 34 7 AR 25 (RMSE) 2 1. 71
~2.55 mm, EHER /N, REuE RMSE /N T 5Kk
i s BiuG 08 if GPS/PWV f) RMSE ¥j Kk F 20 i},
Wil GPS/PWV {55 RS/PWV RT3 45 R AH 1t
Y10 IE A8 . i 2% (Bias) Jy 0. 88 ~ 1. 38 mm, % H]
GPS/PWV {H b RS/PWV i K, X 5 & #% I &
(2020) X 5L K AR L oA IR AR B A BF ST 4518 — 3. R
b iy Bias NTF k00, Bk 08 B AY Bias ¥/ F
20 B 7 35 R A B R4 R WS D 22 9 7E 0. 50 2Z 9 .

R 2 2016—2018 &£ GPS/PWV #1 RS/PWV # & G it &
Table 2 GPS/PWYV and RS/PWYV statistics test values from 2016 to 2018

Ul a5 s a] /BT N/4  RMSE/mm  Bias/mm MXHM1m%/% R

€1 08 It 423 2.55 1. 08 0. 37 0. 96
20 it 414 2.37 1.38 0. 47 0.97

i 08 i} 521 1. 90 0. 88 0. 26 0.98
20 Hf 600 1.71 0.94 0.27 0.98

B 2 o B8 sk B vl 08 B A 20 B ) GPS/
PWV 5 RS/PWV WS s34 o] LLF i, GPS/
PWV # K g kT RS/PWV., 3 Fl 45 0 7 38 I i
ST EAR N PWV 4 RE 0 E % E 0 HEL A H
R BAHIE 79 3 A B R UL ELRRERTE 1.0 BiHE
MAHSE RBORF W5 355 R W Bk GPS/PWV il RS/
PWV 36 25355 T 0. 96 LI F.7£0.01 /KF F
BEAE, REN GPS/PWV 1 RS/PWV #H 56
B4 (& 2a.2b)  AHOC RALAE 0. 98 DL b W LLE
. GPS S i 45 5 53 25 113 45 LA BT RO A o6

PEL W % RMSE &/, )\ GPS/PWV Hl RS/PWV
MR F A T 3 GPS/PWV il RS/PWV
ASE R BB T Rl X CF g 4. 2019) Filse ik
K 4 M Gl R R 45, 2020) il 20 BT &6 3

it R E KM s GPS/PWV 5 RS/PWV
9Ky 6 22 W], RMSE F1 Bias SEH{E 4> 54 2. 1 mm,
1.07 mm, A1 3¢ R B (E Ry 0. 97, 45 R R W
GPS/PWV JZ 45 5 f RS/PWV 8 45 5L 4k 12
ARSI B GPS/PWV SRR A 55 i 1 W] 5
8



A OMEAE T L GPS B4R 3% th RS AT B K B RRAE 1139

60

B
f=]
L

(GPS/PWV)/mm

104

T T
0 10 20 30 40 50 60

60

504

40

301

20

(GPS/PWV)/mm

10+
y=1.064x+0.065
R=0.9628
T T T T T
0 10 20 30 40 50 60
(RS/PWV)/mm

60

[9%] B W
o [} [
I I I

(GPS/PWV)/mm
551
[}

104
y=1.068x—1.438
R=0.9832

T T
0 10 20 30 40 50 60
(RS/PWV),/mm

60

504

401

301

20

(GPS/PWV)/mm

10

y=1.031x+1.145
R=0.9676

0 10 20 30 40 50 60
(RS/PWV),/mm

K2 2016—2018 4 &y (a,b), ik (c. DAY 08 B (as o) Al 20 B (b, d) GPS/PWV 5 RS/PWV # &
Fig. 2 Scatter plots of GPS/PWV and RS/PWV at Minqin (a, b) and Zhangye (¢, d)
stations at 08:00 BT (a, ¢) and 20:00 BT (b, d) from 2016 to 2018
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Fig. 3 Diurnal variation of GPS/PWYV at different altitudes in Qilian Mountains from 2016 to 2018
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Fig. 5 Annual and seasonal spatial distribution of GPS/PWYV in Qilian Mountains from 2016 to 2018 (unit; mm)

(a) annual average, (b) spring, (¢) summer, (d) autumn, (e) winter
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