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Abstract

The Yining, Baluntai, Tianchi and Balikun were selected as index stations to study the characteristics of
GPS precipitation in summer precipitation in the Tianshan Mountains. GPS-PWV and precipitation data
from 4 stations were used to analyze the evolution characteristics of GPS-PWV during the summer heavy
precipitation. The results show that: 1) Before the occurrence of heavy precipitation, GPS-PWYV has a sig-
nificant uplifting period of 1~3 days, and the hourly increments have a rapid increase of more than 2 mm
for 1~3 times. The maximum GPS-PWYV values are different, among which Yining is the largest. 2) Heavy
precipitation usually occurs when the GPS-PWYV is higher than the average, the GPS-PWV rise phase starts,
and the GPS-PWYV decline maintains weak precipitation at the end of the precipitation; GPS-PWV below the
average value can be used as a criterion for judging whether or not precipitation is over. Precipitation du-
ration is consistent with GPS-PWYV high value area maintenance time; the maximum hourly rainfall inten-
sity is basically produced after the GPS-PWV maximum occurs. 3) The evolutionary characteristics of
GPS-PWV during the heavy precipitation process under different types of weather processes are different.

Keywords

Precipitable Water Vapor Derived from Ground-Based GPS, Tianshan Mountains, Heavy Precipitation in
Summer, Precipitation

KU E &3k I IZGPS A Rk BIRTHHIE
ViR

R E SN =REPA T SS P [ LN )]

TEH T Hi(1982-), %, Rl TR, Rid, EZAFEURDEA K BEREATFR .
BIREE .

SCESIH: i, B, FEIE Rl X E Rl KGR GPSs WK S ASREAE T[] K BEVEE AT, 2019, 8(2): 154-163.
DOI: 10.12677/jwrr.2019.82018


http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2019.82018
https://doi.org/10.12677/jwrr.2019.82018
http://www.hanspub.org

Rl X 258 B K A% GPS AT B 7K B AR RFALE 43 #7

Email: evans0831@sina.com, ‘67362758@qq.com

Woks H . 2019424280 FHEM: 20194F3H28H: &4 HI: 20194F4H15H

HE

HEER T, BEAE. RiAEESERTFRR LWL X EZEMEKIFEGPSTT K EEDRHERfairds, FIH4
¥ I GPS-PWVAT K R, 247 T HEE=RmMEK SR GPS-PWVHIERIFE. SSREH: 1) WmEKHIAT
GPS-PWVA 1~3 KA B FHt#E, B/ EE 1~3% T2 mm &R K, GPS-PWVE KMELAE R,
Ry K; 2) EmMEKEE HBIEGPS-PWVE T FH{ER, GPS-PWV_EFBEIFMH, FEKEHHGPS-PWV
TR SR T MK, GPS-PWVEZF39{E DL T 0] AR R A FR K R B AR bRE, REKRREERT B 5 GPS-PWV
X AR B —B; B/ REATEGPS-PWVER KA IS4, 3) EARRMRSTIEL MW
T 58 K TR GPS-PWVIE ISR FEAE .

E3: 40
GPS-PWV, RiIILX, BFEEMEK, BKE

Copyright © 2019 by author(s) and Wuhan University.
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

IKIERETE K A A, TE RS R i B A, B KM E R E AR RSN
R, i e RS K KR RAI S 2K, 2 TR K RS — A B & .
KRG EMZ D BERE R E TR ER T ERNBARE, NS5BKENZ/DEEER KR, Ak GPS @A
K E(GPS-PWV) G REE mr . B S aHeRE . AR, D2 RAFMEMEE 2R, DB D BN KRR
AU — P E R EOR T

HAT, ERNAMEEXT A GPS o K &M A O AR 2 H[1]-[15]. sKBLEE[1RER “7-217 B W
[A] (1) GPS K/ AT B A B IS 25 AR AR PP B HEAT 43 W, 45 SR 2 WY - 6 2% WY R ik 22 11T 1) 24~36 h 1) PW'V B FR SE7E 4 1 (>40
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BRI R R BRAR,  HL IR b T PR RO, KR ETE RV ER A5 GPS IR AEE — € XK R o A SR
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Zr, DU IR L Ly DX 58 53 7K I 2 A T 000 418 H B 0 P KPR AR A F R b o

2. RS

FES SRR S E RV ES G T F2E E UCAR (University Corporation for Atmospheric Research) & 1EH
J& 7 GPS KA AT B 7K il B g b X A 12 AN UG, F A GAMIT 84 b 2R A ) 1 h AR ) GPS-PWV,
X FS S 16] R PR 2 I B R S0 KA AT FOK & 5 GPS-PWV #4755 EL /e #r, RILPIE 2 1A 2 BE7E 2 mm DA
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Figure 1. Locations of four GPS-PWYV indicator stations in the Tianshan Mountains
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3. BEFEMEKITIE GPS ATk B EITHHE

A W F0RI I D SR s R kL S I R AR B . O G R M E B E 2= H P RS T RE
KEAYHN 24.37 158, 1522 A1 15.73 mm [17] [18]. BT E K EKEHRIRAENE ST 22T 2R S A H
X, BTLAKTERI) R N Z TR R 5% SE BRI 3R Gt T vk 5 1 & A W B U AR 1 K bR ifE: 24 h
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Figure 2. Time Series of GPS-PWV and Precipitation during two Heavy precipitation processes in Summer in
Yining; (a) from 16:00 on 29 July to 8:00 on 2 August 2016; (b) from 22:00 on 24 to 6:00 on 29 June 2015
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2015 4E 6 H 26 H 22 14~27 H 16 BT HIL— R H BEKEA 30.7 mm. K/ R SRIK 13.1 mm 5 FT R
AR IR R SRR IR A R MR PR MR, T ERSE, PR AZIL
FEMTE R K RSO FE . B 20 AT, BRI R RET 2 K 24 H 22 BHFF4G GPS-PWV Z18H1E, —HEiAb
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26 H 22 15~27 H 16 B PR, GPS-PWV 7£ 27 H 2 Nk B B w4 40.37 mm, 27 H 10 KPR AN
PSR 13.1 mm, HPE/KEIX 30.7 mm; 7EFFKET LN, GPS-PWV {H—E4EFF 35~40 mm IS EIX, FFKEHRG
GPS-PWV Z£18[E7%; 28 H 17 B H- 4k GPS-PWV VR LTk, 4L 3 /NI ST 2 mm, 21 KHER|EHAHE 41.37
mm, 2l R, 29 H 1R BRI TN RN 9.5 mm (WEEREK, (EFRKFRSN RS, GPS-PWV [#
ESRSOlIEYEN Y ey

AT 2 KBNS GPS-PWV EARRHE AT/, RS /K BT 1~2 RAKKRHEEEK,
GPS-PWV H I 2~3 /N EE IS 2 mm 8¢ 5 h &I 5 mm FSE BT, GPS-PWV i K{E N 38~40 mm,
Y HH BRAE B /KT G BT 3 h 5 FR/K HUBILAE GPS-PWV i T F3ME I, F/K 5 ] GPS-PWV T B4 4 R 55 4% K
B RN RS 3 IRAE GPS-PWV e KA 2 J5 o ] 2a 12 GPS-PWV i {8 [X 4 157 15k 7] &5 [ 7K 4= 452 I 1) 7 B S5 F) 1
FHIE, FEIKTE GPS-PWV LFHBY BT 4G, GPS-PWV B -FIELLREE M K b R DI R, BRI
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T2 GPS-PWV B4, 90 H K Ll R e B 2 o /K O 8 9 7K VR AR AR A

2013 4E 7 H 22~23 HEAS GBI — ) HBEKEZX 202 mm FI5R AR . G FE IRV V8 B 46 1300
RN [y G AR FE VA1 ) SV ARG JE P X T e 73 R AR R i L 3 O = 3 Rl R iR A A ey 2 9 Rk
Feo I 3a i & H, BKIFAERT 2 K 20 H 19 i GPS-PWV FF 4 HGEZE T, B % 22 H 18 i IiA F 5 KH 26.32 mm,
KB 2 4G, HIL T HBFKEH 202 mm KRR AR, BR R I 1 O & 2 mm, HE2
—EAT AR, RIS RRR MR SR/ SR ILE 23 H 1B, 252 5.4 mm; BRI 465 GPS-PWV
TG T RE, 23 H 22 B FEZSFI5ME DU R BEKZE R .
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{H21 BRI T 0.2 mm IRERK, 2 )5 GPS-PWV Gl R K TS F4ME; 2 H 11 B FF4E GPS-PWV FIR
o ETF, P2 YONE ISR 2 mm, 435008 2.8. 2.79 mm, 20 B GPS-PWV ik 25.85 mm, BE/KBEZ TR, 2
H 20 i~3 H 08 I tHHL 1 13.8 mm (1K, SR/ MR SR HILE 20 74 4.1 mm, GPS-PWV o RE HIAE 21 I 4
26.27 mm; TEFKHTH GPS-PWV — B4R, e T R8I ES GPS-PWV AR RALIR, FER I
MTHOR MR AKR R A BB — e G & W IR K, (R X 20 3 7R, 28 AN o G HE
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Figure 3. Time Series of GPS-PWV and Precipitation during two Heavy precipitation processes in Summer in
Baluntai; (a) from 18:00 on 20 to 18:00 on 24 July 2013; (b) from 0:00 on 31 July to 0:00 on 4 August 2012

[E 3. BtA 2 XEFEMEKITIE GPS-PWV FIfEK E8FEFF;(a) 2013 £ 7 B 20 H 18:00~24 H 18:00;
(b)2012 £ 7 A 31 H 0:00~8 B 4 H 0:00

B S 2 ROEMEAK RIS FE GPS-PWV FINEHASRHIE S T3 H, S8 FEKIFLAHT 2 KA 4 GPS-PWV f
BEEAR, AKRRERE, 7 1~2 NIRRT 2 mm, GPS-PWV i AKfH N 27 mm, HILEREKIFLE 1 h
W FEKHBLE GPS-PWV & T FHMER, JFAGT GPS-PWV _ETF B, F/K 5 1] GPS-PWV R [T 4 75 55 B%
K, BEIKEREEIT 8] 5 GPS-PWV 5 {f [X 4535 I} 8] il 1EAH 56

2 YIS AR B 7K 45 SRR [R] /)N ] R 548 S SN [R) G BT AN (], 1] 3a 3 72 GPS-PWV [ 22~ F- 14 DL R Bk LRI S5 3,
K/ U SRTE GPS-PWV s KMEHILZ J5, &l 3b I FERF /K45 R 5 ShGPS-PWV A [& 2 FIELLT, & K/NE
M 5855 T GPS-PWV K fE H L.

3.3. Xith

R TR LA B SRR, R R I B IX S, RN &L 571.8 mm. EERIBE AR L
JedAR bR, BRI IR GPS-PWV AR AT, W90 R Ll b B = aim K O 2 0 7K VR AR AR A

2016 4 8 A 7~8 HRMHIL—IK 37.5 mm (I F M R EFE . RS R R RGBT i a1 AR
T 5y S () 0 5 T AT I AR v R AR R T R IS A JE AR R, T 3 S — VR A 5 K L B R
KRR HE da TEH, BEAKBIETAKIE 3 ROMIBIERE, B4 H 0 W IF4E GPS-PWV EIAFEAH 3 H
AR TR THIRES, 6 H 22 AR AME 29.3 mm, FATHEFE A £k GPS-PWV /N 88 #E5d 2 mm;
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Figure 4. Time Series of GPS-PWYV and Precipitation during three Heavy precipitation processes in Summer in
Tianchi; (a) from 0:00 on 4 to 8:00 on 9 August 2016; (b) from 8:00 on 7 to 8:00 on 11 June 2015
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Figure 5. Time Series of GPS-PWYV and Precipitation during three Heavy precipitation processes in Summer in
Balikun; (a) from 20:00 on 14 to 7:00 on 19 June 2015; (b) from 0:00 on 14 to 23:00 on 17 July 2014
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