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Model establishment and analysis of weighted

mean temperature in the region of Guilin
Qin zhenggu

Abstract; Inversion of atmospheric water
vapor using GPS accurately (GPS—-PWV) needs
to have accurate weighted average atmospheric
temperature ( Tm ), while precise calculations
need to establish local optimization model. To
accurately compute GPS - PWV, it is necessary
to establish weighted average model. Therefore,
in this study, we established and analyzed the
atmospheric weighted average temperature model
based on Guilin area. The mainly research con-
tents are as follows: weighted average tempera-
ture model was established for Guilin. Sounding

using radiosonde station in Guilin region 2010 —

2015 data, set up a local Tm model for Guilin
(T,c.) s and comparison with the existing (Tm)
models. Results showed that, compared to this
Tm model and the traditional Tm model accuracy
is significantly improved, the BIAS of the model
for 0.0048K, MAE for 1.8358 K, RMSD for
2.3576K, the models used in GPS - PWV can
meet the requirements of GPS meteorology inver-
sion of atmospheric water vapor.

Keywords: rainfall, GPS water vapor detec-
ting, atmospheric water vapour, the average

temperature.
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W OE. FlH GPS E#H K E AR KR
(GPS-PWV) FEARKH N KK AT 4R E
(T,), TitE#HMITE T, FEE LR
A T EHHATE GPS-PWV 3t 00 41 E 2 1 o
WEFHBEEHEA, Hl, AXHERBEXEF A
S FHREEANEL S PIFAR, EEH
RABA: BT EAEMM X AR FHEE
AL, FIF A X 4R 2 35 2010—2015 4 By 35 =
B, BIEMRMREGRE T, A (T,a). 3
508 T, #AH# TN LSH. THERXN,
AXEIN T, a BB EHERNER T, HLHEE
HI BB R E, ZHE AR BIAS ¥ 0.0048K,
MAE % 1. 8358K, RMSD 3% 2.3576K, [ i T &
H GPS—PWV 7 DLk 3| GPS & 4 % K K A K
ARIMER,

545006

@ KW, GPS AR, kAR,
AP B
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R AR AL = A2 BT B BRI A KR 3
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R g SR B B (K=0.15) 5% kS 0T ok
PWV, FEAD2EE R AL GPS T KR
KRB IR AT ST, R RN AE T
PRESTURIESY . (R, B R bR b DX A - 2
FE R RIEE 7 5 0 Mr il WA 9247 . TR R 22
Ui 2010~2014 AR MRS Bl XTAEMGHBIX. T, i
T A AR, AR ISR (b B A I BT 340 L
TP 2 GPS g5 R KKK ESK

CF 1 R ot 2 B, AR5 3 0 S 1 1
PWV, T2 7 sy H AL Ak i) AT 257 30 4SS
T4 1 Bevis (1992) 0 #57 f549) J& M AL 2 BR
PR AR s i 4 I A, AR RLOGE F T RRIR 9
Xk (27°N—65°"N), b, ¥F 2058 AR 48 i
FRG DX 3 A 7. 1 FH R A Ry i AT ¥ L B AR AR
DU A58 1 Mo GPS PWV., i, 5 5 F FH 75
AT ol 8 A P A Bt ST 1B T Tz X (1)
T, B8, ZVEEPIHREN . Toow 5 Toam
Z A 22 5 7E 3K ~ 8K i [l N (B 7k &1 4,
2007) ZEplHb . WS AP XA T -
MRIEER, A A T T4 A H E KBE
W) (T ey, BERL, DFSEZ5FRHT, 005k 4K
MILKEDILT KR ZEALRS . (Tenvy ) 5200 )2
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] (2R 5 R AT PWV 17k .

AT 3R E M e, AR PE ). R AL ) i AR
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s ST 1, AR B X, i A
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TACEY IR A AR ] KRR (Bevis,
1992),
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Lo =P /T dx 2. D
SERRTEREC, BRAS B SR A T A Rl TH 2 AN ]
R T, FKIRIE P s RIE EUE L
fEE T A5 2 LA LA
:*P
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—h;)

it':':'» Fu,ﬂ] T, %ﬂ”jﬁM[ﬁjEj’f’h, @J%E
A b BE AR R PSR .

— 1 — 1
Dw.i :E(pw.,iJr] +pui)s T :E(THH +T),

W (2.2) o] DORS#0F 5 1O ACE & iR
BE. SR, AESEBR N R T BELE B GPS b [7]
HT%’V%&”/I\M{W' 4. ARG Bevis (IBF5E, T, 1l

30 g b T R T A )

T,=a+bT, (2.3)

K, Bia. b ATRRHE/N kit H5 5],

Bevis il it 2t [MIHARAS TRl 732 T &
Hi DX TR EE ) T, A

T, =70. 2°K+4-0. 72T, (°K) (2. 4)

HF T, 24, Z3 A HE K2,

1M Bevis BIAE P4 EEHLIX (27°N~65"N),
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SRR FEY], 1E GPS il PWV 3l bty
Jey M AU 22 0 B A R R DA v RCSRORS B,  T
AT A A X AR, FREARSE (2012)
TE Bevis SR B JL Al 1 R4S 1 54k i B AH DGR

ZE PRI S RS AY .
T,=T,m 51, h<200m
T, =T,.m 3.0, 200m<h<500m
Tocengy =< T, =T,y +3. 1, 500<h<1500m (2. 5)
l T,. =T, +1500m<h<3000m
T,.,=T,.x —6. 6h=3000m
=1

H BT LUE %8 858 i 0 Bevis 2
AW N = e 0L T =3 O 1 T R 3 =1
|2 i R /A= W T
3 BENEMT, &R

TG T Bevis A FI— 2638 F T+ [
X B Al A X A, T, AR, A S ) FH A A s [X
B A i B AT 1) T, iR 5 Bevis SR T L
BT,

SaENEM T, EE

Tablel Existing local Tm model

o

IASF- 32715

Beviset al. (1992;1994)

T,,,(B) =70. 20K+0 72T\ (QK)

F TS (201D)

T ccany =53. 244°40. 783T, (°K)

FIEZS WK (2009)

T
T
T,(CHN2)=<T, =T, mx 1+2.1,500m<h<1500m
T
T

=T, (B)+5.1,h<200m
=T +3.0,200m<h<500m

=Ty » 1500m<h<3000m
=T, —6.6h=3000m

i F545: (2007)

T, (HK)=106. 7°K+0. 605T, (°K)

4 EMMK T, REEIT S SH
ARSOR FHAEMR L XA 28 0l 2010 ~2014 4R Y45

SRR S X T, B8, JF 5 B R R
X tr. B 1—5 45 T AR 25 ol 2010~
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320
310
300
290
280

270

Temperature/K

260
250
240

17

0.5
33.5
50
66.5
83
99.5
116.5
133
150
167
183.5

20104

200
217

233.5

250
266.5
283
299.5
316
332.5
349

Bl 1 REbkRzsu 20107, AT, mAfeli il

Frigrel Variations of Tm and Ts with time at the radiosonde stations from

the analysis of the data samples in 2010
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Frigre5 Variations of Tm and Ts with time at the radiosonde

stations from the analysis of the data samples in 2014

HifE 1— 1 5w AR . B T, 5 T,
SO AIEMASRE R, T HAIHAA (2.3)
ST HMMIX Y T, » IR/ kit R IRy
a, bfH. HEEEMMIXH T, BEEIAXT .

T, =102.1122°K+0. 6151T, (°K) (2.6)

M T o BT 2010~2014T, I 5H=
SRR T, IR AT N AR S RGRE . TildR
2015 4ER T, 8= T, W BT AMFT S RERE . F
iz (BIAS), HiiiRE Mz (RMSD),
Wy xi i ZzE (MAE) ARG N AME 4R BE 1 i
bro atraiRILE 2, K3,

K2 NHARBE

Precision of inner coincidence of T,

2010 4F | 2011 4F | 2012 4F | 2013 4 | 2014 4=
BIAS | —0. 2585| —0. 1411| 0.2094 |—0.0596| 0.2493
MAE| 1.9276 | 1.7185 | 1.9618 | 1.6770 | 1.9117
RMS | 2.4639 | 2.2108 | 2.5359 | 2.1479 | 2.4145

# 3 5 Bevis HESMFEIEETLL
Table3 The comparison of precision of outer

coincidence between and Bevis model

BIAS MAE RMS
7R H AR 0. 0292 1. 8183 2. 3525
Bevis 7. 5688 7.5688 7.9743
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