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2003 4 E TG JR B8 AR VP BR R R TIT
s AL GPS/MET 32 8RS /K UM kg, 2016
AELARTCEE S 13 AN, 1 H E e R 00 k55 5y
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FERLG BB 26 45 A, AR S AR OGP .
ki 08.20 BHULG BRI 1045 7 11026 3,
¥ MR 22 (RMSE ) 53 3 R 2.15 #1 2.06 mm, i
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Bl GPS-PWV BEF- H AR A3 AR EURE H AR IR ALK
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Je M BT, 11—19 B4 RE S E I AR 3 MR
{8, 43 BIFE 11 B . 15—16 BF .19 B, & 7E 15—16
B, 19 BFZ J5 R R B2 T [, A S GPS-PWV BR
- H AR S T P AR, W H R AE03 . 11,22
i, A IAE 00,05 .18 I, FEZ 3l GPS-PWV I
V- H AR b A 5 AR, IR IRAE 03.11.20 B, 4%
{H H BAE 00,0613 B #5730 GPS-PWV BRF-HAS
5% R —IE BT 3Ai , 00 BRI, Bish ETHE 08
F S BROAAE , BE S S8 B 5 2 18 AR

ZBZ U GPS-PWV BEF- H AR L 7Y, 15
PR FUAE 02,1113 18 B, 2 ARl e HH B
TE 04 11,1419 B, 1 H 08 BUAE 02.11.14.19
I, 5 JE IR H BRAE O1.11.19 I, 4% i W (R 1 3R
24 k0

BAN, BEERHG GPS-PWV FE- H 28 k0 5
R, B e i 1 4 3t H AR IR K 3.17 mm, MR HR e AIK
A Jeul H AR IR /N 1.4 mm), TR X 2 7
BRRZER, LR AR S SIE MR~ H
H 22 G THE , KA TFiE s, S 80K A B
R, 2 RRKATFAENRE T 1G58, KR R K,
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X PWV FEBUR, (ARFEK HBOHXT 22 | 5 st s [ TR
R KIR PR , RAUK IR S s K,
2 FRNR, & ik E 2 GPS-PWV - H 28k
Sk HLUEE TR A AT ELOG (R R P o, 75 2 TR A DX 0
HIAE 10—11 B AR PR 1 DX UE A L BAE 08 B, A1
B, w5 H B 1~5 h, IRk
XA MG IR 2 hs Bk A28 GPS-PWV BESF- H A8 4L
BT S0l S e Rk R R BRI A, 1o =0
B P0G RY WA AR UCEET , v 5 0 22 ] H A AL A7
TE—ERAE, 15 02 IR 11 F1 19 B RS
B . F LA (D RFE X PWV I (EFE B
BTN R B K AR T R L, (2)
SR X R BRI A, AT R R
M) g S5 ¥26 7K T ™ O 114 JE PR 22— T i S g /K
()2 ) I 2 — B rE SR A AR S AR i A
IR SR A H AR ARE i, RIS 2 LA KU , e i PG
TP ] T 11 XUBH 27280 A e IR B HL A A sk D) AR X
RE KRR SRAREEZEEH. ()T FRER
FEFAR, AN G 2B 8 E ik sh=CHE , th
HH BN FEM BN HR, SiX 3 4 Rk
7K HH B )38 FR S B AR 1 o (4) [l — X S AN ] T
P XGRS BEAF AR 22, X n] BB 1148 KU L
IRZEAT AR VIR R 2E A O (H R BERHE R i H
X R AR IR IG IR 1o T R S R 1 A A R 1A Bl 2 4
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R, AT EHE Z A TORME BE— 2k 5

4 BZF GPS-PWV HEWTHSKRMEMNXR

T s DX R R A 2%, B K T AR 7K VR
® AT E S & R 2 RE RGeS
FSARBE, KK GEIR B = (HXF K BT Bk
HE, R F AR bR GPS-PWV A2k (H
AR ZET , R 2017—2019 4 ZEGORV T
FIRIT SR IdtYE H GPS-PWV 5 H [
FIRER , SCH A TE 1976—2009 4E &R 25 0l
KA R EP,
4.1 A JoiN HFHE HAY GPS-PWV ZZALFHIE

FERIE GPS-PWV BF5% #1122, A [R] R K &
PXTRLH) PWV HAMb2E 7B, HA K H 1)
B PwV HICREK H R Fie BECHT 88 X S RO 55 40
E, HFEKE =6.1 mm HHH,FE/KE=0.1 mm H
B, Tk E< 0.1 mm AL H . FIFHLUT
ANRKHITER . RENE T PWV ST
XA T R g,

T= P\’W] _PWV2
\/(nl—l)slz—(nz—l)szz

n,—n,

(1)

(141

ny, n,

o, Po, 1 Po, 53900 08 TEREK H I PWV SF-8
{EL3n, Al n, 2050 AT TEREZK H RIREAS TR 552 Flls,? 43
BIAA TCkEKH PWVIR 2%,
K2R ok HEGE 2 T Re iy,
H ikl Z TSRS (£ 1), 2808 KT
N H I8 PWV IS, B R TS 35910E , A B
H Y5 PWV IR FIWEAE Y H ) 5 150 b7 89%, o8 4y
di 91.2% , FH 3 (5 66.7% , 45 Fe i 5 85% ; i i A
HELH Y PWV W (A H B K B E ] 45 0
14.7% , i Zk |5 28.8%, AU, (5 67.8% , #5 I3k i
62.2% . BT LAFSHY : (1) e 6 PG 0 b X A /K i 3 it
H BRI BUR Tk, (2) RIFREEIRA0K
TR R, B U AR B = A oK, — 2
AR AR R K 0 A B S5 N e Bl SR o
IR R R R K A S B RS R SRR Al
PR A ARG Y | O IR A I AR A8 v | g s PG S
XA R0 R GE RT — 8, W TR bk
KON 32 R T — B BT R A XA = S22 3
HHRA S R SRR, BRA TR T K R GEEA
BRI 7 AR R RS IR AR SR MR P RS, e R
SEPUER SN SHOE RO RIZ, RS LIk %

U N ErIDAE Epa v Y G R AP 8RS S
f,

RS PE 2 i A KR H O 74 d,
b H A 30.83%, Hrbrp R HECEEh 14 d, o
HAA K HE 5.83%., JoF/KH AREKH H
W H 235 WV 344535024 17.5.20.6.21.4 mm, H
M HAC A FEK H K 0.8 mmo EASILHLYE 2 5554
KK HAF100 23.5 d, 5 8 H 8GR 8.519% , 1 H 364X
A5 dHPWH, AR TCHNH .2 WK H PWV
F21.7 mm, A FEKH 2 35 PWV SEATA 29.1 mm,
FHE R H PWV R 29.0 mm,

IWHRAWE A . TRKH PWV FEERN A
B TSI (H5d T 0.05 19 B EMARE) KN, i
SEPETAE CduyA . TR PwY SFRE T
KIS ARAAE 5 22 5, HL X IRAR AR R b X e
EER X 22 S I (TRREM2E 5 £4), B
Cilidbd TR I e SE VG 2 5 R, TR IR (A
10 LA k.

1 20172019 F 2 FHiA LREAFHE
& GPS-PWV “F3{ife T2 I 25 R
JE H A H R H
WRpwy pekR PWV AR PR Rk T
/mm /d /mm /d /mm /d
55 1374 151 15.80 91 17.01 19 4.78
FEZ 21.16 181 25.44 57 25.85 9 9.79
FIH 21.34 249 26.68 27 28.99 5 10.69
I 22.05 256 3157 20 - 0 1574

4.2 K GPS-PWV FIKIF bk ]
TEREAK R AT 0~1 d, B HE PwY 524
S-S 1E LA R 0.83~1.41, FTH 3524 0.89~
1.53(Kl 6), HY PwV #A AR B, K
PTG R Z 500G DL T #RIE T GPS-PWV 1915 |
Fto #EEERT AT T 2013—2014 4F EHIBIGPS-
PWV {EAESR MK IS AR H 4 R 00T BORRAE & BE, 38
REKATFERY PWV S5 K3 i — M BLTE SR K & A
I 1~3 ho X AT R, 77l 2016 45 5 2R
IKZAE GPS-PWV i RAEHBLE 0~2 h #15~9 h &
A BB RFETE 2015 4 2 B AR rhai oK kA=
HII 4~5 h GPS-PWV A7 B B3, H 438 2 W5 (E i
SRFEK IR, F TS B K111 X 2012—
2015 4 E =K ik K & 5 XN GPS-PWV (B %
WP AN B d, (HL 5 TR v B A DG AR o IS 4 P 3 P
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ERANERE 1AL R K 5 5N GPS-PWV {EAFAE
JEFERY IR ?

-l prenpa— PR

| 3§58
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HFrL
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1 . |‘ | de b

£ 0452 T R

B/6 2017—2019 B FF £35(a)5F@3k(b)iR
B %K% PWV B3 Efeta m & A Az -F3H14E

W BN (=0.1 mm) H KA fR#E L 6 hid
J B — R EEK, B PWV B RAE A 21 5 K
TG 2B 251530 PWV S KA AR X R K I Ra st
[ BT, B3 T 4 il 2017—2019 4E 8 Z=RE K H
IR S AR KT AR B /N R K GPS-PWV IR
B PR, RS BNk 2 PR .
A2 20172019 5 Z FH X GPS-PWV &K

B AR X e R FF 4 BT 8 42 3T 2 09 3R R 5 A

IR T/
i "

B o 1 2 3 4 5 6 79
L o4 2 20 9 8 7 1 17
EE 6l 37 10 7 3 1 1 1 3
FH 28 4 4 4 6 4 1 1 4
I 24 5 3 5 3 1 2 1 4
A1 207 8 37 25 20 13 5 4 18

ST K GPS-PWV HBLE a2 AT & B, rE
SEEPYEE 2 v ZHOE PWV S KAE H BR8] 5 5 /K TR
oy e % it ) e A 1| R 23 S N W A -
SRR SRR BT A AARGF R R e R, 5
P (FEK 94 )5 3 (BE7K 61 R)PWV ik
(L BB 1] 5 R K [R) 25 T A AR 45 o HL R R K TR
1) 44.7%F1 60.7% , L4555 PWV S5 KA H BLET [R]
FEETREK & 2R 1.2.3 h MG 5331 20.9 .8 IR, JE
Ful PWV e RAE H B R AT K &2 1.2 h 1)
B 10.7 o B ek 2 35 PWV 5K ME
v B RS (] 5 R K TR A e A R TR K & A B 1
2.3.7 h DA AR BORI G 45, R 5 45 4~6 IR,

FrIEIE AT 3~5 YR T X IR R X v b X R T
Rk K A E] 5~6 h BT (B2 1R, i
PARXT AR X PW Ve KA B AT K & A B[] 4~
6 h IREHHXT D (4 1~2 ) o HAMAHLX. PWV 5
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Variation Characteristics of GPS Precipitable Water Vapor over the West of

Southern Xinjiang and the Northern Slope of Kunlun Mountains
During 2017-2019

YU Bixin',LIU Jing**, AN Dawei',ZHANG Yunhui'
(1.Xinjiang Meteorological Observatory, Urumqi 830002, China;
2.Institute of Desert Meteorology, China Meteorological Administration, Urumgi 830002, China;
3.Center for Central Asia Atmosphere Science Research, Urumqi 830002, China)

Abstract  Based on the ground —based GPS Precipitable Water Vapor (hereinafter referred to as
“GPS -PWV”),Precipitable Water Vapor calculated by conventional sounding water vapor profile
(hereinafter referred to as“RS—PW V") and hourly precipitation data over southern Xinjiang from 2017
to 2019,the spatial and temporal variation characteristics of GPS—PWV over the west of southern
Xinjiang and the northern slope of Kunlun Mountains; and the correspondence between the variation
of GPS—PWYV under the different altitudes and precipitation levels are statistically analyzed.The results
show that GPS-PWYV and RS—-PWYV have a high correlation over the west of southern Xinjiang and the
northern slope of Kunlun Mountains as expected.The spatial distribution of GPS—-PWYV at different
altitudes is significantly different,and GPS—-PWV at most observation sites decreases with altitude
increased .The monthly changes of GPS—PWV at each observation site are unimodal , with the smallest
in December or January (winter),and the largest in July and August (summer).The GPS-PWV
anomalies at each site are unimodal in spring and summer,while they are all three—peak or four—peak
in autumn and winter, except for the single-peak type at Wuqia and Ruoqiang station in autumn.There
is a significant difference in the average PWV between with and without precipitation at each site,and
the difference is greater on the northern slope of Kunlun Mountains.The PWV has begun to rise before
the precipitation,the peak of the PWV mainly occurs within 0—1 h before the precipitation over the
west of southern Xinjiang,and the peak PWV occurs 0~3 h and 7-9 h before the precipitation over the
northern slope of Kunlun Mountains.

Key words precipitable water vapor (PWV );ground-based GPSj;the west of southern Xinjiang;the

northern Slope of Kunlun Mountains; spatiotemporal characteristics
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