Eam

LR T R R A

Yl

I ISz P 2 DR 3% 1) 75 i v it DXL - 24 ik 8 s Y

HE

K AAAF3EE(T,) E GNSS X
ARABIFEAR P HEEAAE R
AT ILA 8 T, B A F R E R M K
818 A A £ 0L, AR 2014—2017
FEREGRE 13 AR E 30 3P
EST—HRANERE HE SER
FVEAAFRSRALR T, A
(TPT,, LA ). 24 2018 8948 = F 4 4
AEAE X TPT, B #ATH A, 5
54 AW Bevis A B XA LB W
Bevis £  ( Bevis-TP B & ) #= GPT2w #£
AT 54, & R KA TPT, A
LA ARST BT 6 B, B SF 3 1R £ A 3
FHiE £ (RMS) 231 %4 0.07 K #2 2.76
K, #8 tt Bevis ., Bevis-TP , GPT2w-5 ( 5° %~
PrF) Fo GPT2w-1(1° 598 5 ) A L4
JE(RMS 185) 2 71 3 % 54.5% .30.8% .
36.3% %= 27. 6% ; $e91 ¥% TPT, 44 A
T GNSS KA, F8ay KA 2
i RMS 2 £ fe g 22 £ 431 4 0. 10 mm
Fo 1.02 %. B 2, TPT, A £ F &% R
WX 89 GNSS KA IE P AR EL B M.
KgEE

AT ¥ 08 B W & GNSS X
KA R AR

FE SRS P228
XHkFRERS A

WHEH 2021-10-13
BEE R RITH (HRE AD191101
07) 5 [ [ SR Bh-F L 42 (41864002) 5/ P /A
EE R Al
EERE N

SR, B A BFSE TR GNSS K,
424 2xmo@ glut.edu.cn

J B GREEH) 5B L BB, B
J5 1) 2 InSAR 53 b #1315 K M 5 ¢ 3 W ).
zhoulv@ glut.edu.cn

1 AEMRER T K2 2 PEAE B 24 B, BEAK,
541006

2 AREMREL TR TS (AME B 5 A T R S
1 HAK, 541004

0 58

IR S ILAEA R SR 1) FEEBKZ) ), J2 K PRSI
BRI A b AR Y R . R ASOK TR AR A S R K B AR G E R
SRE R AL R ARG AL  RAUR UL ek U 2 R
G AR 0y i E B AR 6 KR T [ K ( Precipitable Water
Vapor, PWV ) SUPR KK VR, 58 O b T B R AR o i 8K R
B R AR AUKIE 1 L Rz sk IR E AR B AT, XK
SRR B PRI 32 BEAREE L JC 4 4R 25 il | 7 SR WL I R 7KK
BRSPS A 2% B3 5%, ELIS 25 23 BRI, g A il R 5 41
IINRUBE G R AU ORI A AR R 22 . 4 3k 3 T2 &R 5¢ (Global
Navigation Satellite System , GNSS ) BEHCAT-Hb VR AME S8 K A/K IR M £,
ARIEMSZS 70 PR AR, TR AR 41k U5 TR I 5 0 R A
KA TSI B RAUKIRBER

GNSS [ PWV AT IE § i GNSS TR 5 4 SE IR 1) )
XL JE R TR AER ( Zenith Wet Delay, ZWD) 7 LK 75 e 2 is £,
T VR4 2 50 S B 2 ol J& RAUIABCE SR (T,) . H e, 78
GNSS UK SKIAH, T, 2 FRIL GNSS KAVKTRM — RS 4L,
HER T T, (DR PEm PWV SRR SEBLSEmt PWV Al A 2
PRAIE. T, fE AT AR PR 23 BB BORHE 20 B 7 i S5 R 2 0 i 5L
EAR TR AR, (H SZ KR T4 20 B0 SRS R 3R N8 2 R U
RAALEAL R T, 5. I BN — N UERR Y T, B R i
oK, AP SRR H AT, 7, B8 25 i S AR S H0
T, BERAATZTESMN I E SN T, AL EREILSEN T, B
R SRS IAHIAESE 8 718 MRS uh AL T, SR (T,) BA
RAFAMESCR IR T —Fw I T, 113 2 5B (Bevis £
).t Bevis SRR FH B H AL X S — B R G w22 B2
B EREASIR L XX Bevis ASSAUHEAT 43 BT RICHE ™ Sk 9 1 IR
RS T A T b E AR X T, AR IS RSO
SCERL 101204 7 T, 5 T, Eh B2 3k AKIRIE R R Z B E R,
AT T, $?$ﬂ§?lﬁlﬂﬂ$ﬁﬂ,1@t[ 11 ] 7E Bevis 2320y 5L
ilt b7 v P AR D ST T A R T, R AR RN R AR T, A
TEARTESRSEN T, Brh XA — e 5 TR i el 2 ek £
SRR T, B AL AR IR SCHR [ 12 i et T R M X 5 4



B AR 25 22 M ARRRERD) ,2002,14(5) :616-624

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(5) :616-624

MBEFTAHRMWAERIRSE T, B (Emardson £5
) IE LA I AT TR SOk 14 ] 4R
— D ARIREG NS A (GPT2w BLAY ) | IR
FIA 1°%1° ( GPT2w-1) fl 5°%x5° ( GPT2w-5) Wi Fli 43
W R A HAR A4 8 m R FAR R AR H
BRI ERAE I 75 A 38 T, 78 N A XT3 2 S 40 SOk
157 & 1 b DX A 2 B3 JaoR sR AU E R %
SR T, B BARAE R R S0 T, BEAUR FH AR 1 55
ML SE AL 5 RHATMIELSEN T, B
Lo, e — B I R G iR 25, O BEAE 53 L IX g 2R 3
WA R IRIIE.

T e S T RO K il g 2t S v e ey
e i, R A LR e B v SR R R
KT BRI A AR B
SR R R R e 2R KR e, BAR
25 i A AT R B, S R A D K VR I B RS
PRI (R MRS IE AN, K Z A 1Y T, AR AE 75 96 5
Jer bl DX 3 PR 2% , HORTEIZHLIX A TR A BT
PRI , AR5 A e B ) e it IX B T, 2 S A A
B E S0 IS AR SCRI T 2014—2017 4F 434
(E 7 0 SR X PR ZS BBl T T, 5 T, A BRI
o PR E T R e b DX R DG R DL Al BT T
1 FH T K e D DX JBT % B s AR AL TR 2R A 2 TR
T, AAI(TPT, BEAY)  IFF ] 2018 4F (44 25 Bl 1
HSH B UEZAR ARG B, o T R e i X R
Y GNSS ZK IR I FH B J 8 i 2 2 AR s

1 HEREREERE

1.1 HEFEE

GNSS S i i KA K ¥ PWV Hy K T 4iE 3R
ZWD T LI IR e ¥ R A IT 15351

Vew =11+ Zy,, (1)

10°

I RIGh/T, i) T (2)
Krfip, = 1x10° kg/m® RS IK W% B R, =
461.495 J-kg ' - K IAR SR EEGE, b, ARA
Y SH, 2 WA H 45 22, 13+2.20 (3. 739+
0.012)x10° K/hPa; T, A KA IABCE A, 7T L
P 0 3ty - 22 7K A R A 0 B Y R T [ T AR R
ok R RA T N

f}w(e/T)dz

T (3)

f (e/T*)dz
hS

617

Sl ce 0T 43S0 3 R TSy 1 86 1 KR
(hPa) RN (K) 32 e b2 1 36 1 0
(m) sh, ISR H 3 () EFR 2 BERHT, — 42
HETARGHRRE H, FZXHREE T, WK IR e A
FHEAR AL (H AT RUE S AR FKIRE e, (hPa) FIEE AR
FE T (BANC, T=T,+273.15) KA H], AN

_HR s 4
°7 100 4)
e. = 6. 112 x 10(rms) | (5)
EbrH, X (3) RHU TR AR Hb g3
[“(ermyds Y wie, 1) A,
T, = - (6)

| NCZRLE PRV
s 1

A (e, T) = bl T) = oA, R 1R

SYJEERE sn IR ZE e, AN T, 5351055 i R
JZ RS- 23 7K R AR 48 6] ik B 3 153 07 1 Y
R | TR T2 5 i 3 53 A8 0 O J2 AR 229 3 32
& HHTE A2 2 2 DAY d RS B 10 5 k. BR T 4
(AR IR TT LAAR 8 X 3 8 25 vl $5 i R F 4831
HAM SR T, 5 T MG LR (LRA
X)) BJFiE 7RISR BRI T, , W 1Y KR
AR N

T =a+bT,, (7)
K, AKX R o M b AR /D ekt R 5.
Bevis %5 R AL b X 3R 25 VR LAY Bevis A5
B N AME Z 8 R, HORIRY o, b R 5
HU{E A 70. 2 A1 0. 72.

1.2 HHEENTE

& [P Ik BH N 37 K22 B Chitp : // www. weather.
uwyo. edu/upperair/sounding. html ) 7] LA B 4% T 2%
2% S B LI Rk JHG v 4 2 il B0 96 PR A Bk A
RAE O F A 12 B F 00 P U AR R o0 2 2l , 2
A5 X P I Z A U R R RO AR R
SERAOCR GRS, i BRI 1l Y o A R AR i
AN A T T, AT e BUE AR T, (8, T R
RGP ARAS T, (H. A SCEEE 2014—2017 3475
G AT AE T R JE b DX 13 /4525 Sl 8 L0 5 B ke it
FIREBURG 1 2018 4F (1 AH I AR 25 R EAT PEAR |
B AR S 0l AL B Al R DGR R AN E 1 A
1R,



SRR A6 I 2 TR 2R A 7 S DX R AR .

618 MO Zhixiang, et al.An atmospheric weighted mean temperature model considering temporal and spatial factors for Tibetan Plateau.
TR = R
40°N : "8 000
6 000
35°N
fiid 4000
#
30°N
2 000
25°N - 0
70°E 75°E 80°E 85°E 90° E 95° £ 100°E 105° E
2
1 R X 13 MRS
Fig. 1 Distribution of the 13 radiosonde stations in Tibetan Plateau
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Table 1  Information of 13 radiosonde stations in Tibetan Plateau
il LI/ (°N) ZHE/(°F) L/ m il LI/ (°N) 2/ (°F) WA /m
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FeIRAR 36. 42 94.92 2 807.6 BT 31.15 97.17 3315.0
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Table 3  Statistical results of different models
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Fig. 4 Distribution of biases for different models tested using radiosonde profiles of 2018
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An atmospheric weighted mean temperature model considering temporal
and spatial factors for Tibetan Plateau

MO Zhixiang"> LI Jiahao' ZHOU Lii' HUANG Liangke'?> LIU Lilong"?
1 College of Geomatics and Geoinformation, Guilin University of Technology,Guilin 541006
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Abstract Atmospheric weighted mean temperature (T, ) plays a key role in GNSS atmospheric precipitable water

m

vapor (PWV) retrieval.In view of the poor applicability of the existing T, models in Tibetan Plateau,a new T,

i

model considering surface temperature , altitude , latitude and seasonal variation ,named as TPT, ,is established using

the observation data of 13 radiosonde stations from 2014 to 2017 in Tibetan Plateau.Then,the TPT, model is as-
sessed by comparing with the widely used Bevis model, the local refined Bevis model ( Bevis-TP model ) and
GPT2w model using the radiosonde data in 2018 as reference values.The results show that the TPT, model has bet-
ter performance with annual bias and Root Mean Square (RMS) error being 0. 07 K and 2. 76 K, respectively, of
which the RMS errors is improved by 54. 5% ,30. 8% ,36. 3% and 27. 6% compared with Bevis, Bevis-TP , GPT2w-
5 (5° resolution) and GPT2w-1 ( 1° resolution) models, respectively.In addition, when used to estimate GNSS-
PWYV ,the TPT, model has theoretical Ky pyy and Epyg pyy/ Vi values of 0.10 mm and 1. 02% , respectively.
Therefore ,the TPT, model will have critical applications in GNSS-PWV retrieval in Tibetan Plateau.

Key words weighted mean temperature ; temporal and spatial factors; GNSS precipitable water vapor ( GNSS-
PWYV) ; Tibetan Plateau



