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Abstract: Based on the parallel observation data of GTS12 and GTS1 radiosondes from 89 high
altitude meteorological observation stations in China and the model forecast field data of
CMA-GFS, a comparative analysis and evaluation of the observation data of the two radiosondes
on each mandatory level were conducted. The results show that the GTS12 radiosonde and GTS1
radiosonde have good consistency in temperature and geopotential height observation data, the
absolute value of bias of temperature and geopotential height are less than 0.5 ‘C and 30.0 gpm

except for a few mandatory levels. The relative humidity observation data of GTS12 radiosonde is

about4.6 % larger than that of GTS1 radiosonde. For the stability of observation data, there is not

are significantly better than those of the GTS1 radiosonde, bu relgti

worse than that of the GTS1 radiosonde. The absolute ave*w‘bi 0 erature observed by

GTS12 radiosonde and GTS1 radiosonde relative to the CMA-GFS maal a is about 0.34 C
|

and 0.44 °C, respectively. The average root mean square error is about®.23 ‘C and 1.31 °C, and

the average related coefficient is about 0. 916, respectively. The corresponding of

radiosonde.
Key words: radiosonde; GTSL1 radiosonde; parallel observation data; comparative

analysis; evaluation
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2022; ZE4LE, 2023).
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FET ISR —Beke 5, 2008), PR IR A AR, M T
PEZES, H L B IA- B PRGN E IR R 2 25 /T 59 BT A A (Mg 11645, 2006;
SKRILIhSE, 2007; fHELEGARSE, 2013). ] i 2 R Sl A X 9 B L M B
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e

AR RIS F O 10 48, ARG B, 14
DI AR ARE— BRI SRR, ESRRE T EF RS A
0E 5% NEGEi 20 fEALGUT e 14 B e 2 R WINY 55 4R 23 AR 4 B T+ T A

KRUARAARIL B Ko 3 DMAF A7 1 3 RN RS B3RS A ¥ B KB A GBI R
HIRAF L= GTSL BRI Ky GTS12 BERZFN, K RJFE L —] HRA AL~
(1) GTS1-1 BUBRAA ALy GTS13 RURZEAL, K5 g 5URMHLER AT PR 7] 427 1) GTS1-2 BUHR
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Fig. 1 The distribution of high altitude meteorological obse statlons in China

1.2 BMEHRFREE

HI TR AR B SRR UL O e S5 17 1L 23 R 2 WL it
S, IR ELRR R 2 N B 18 FH I e 0 a3 E AT a0 22 1 B B ]
Zeid 7 S5 A H R B,
BN R T R € 0 5 AN R B S G Y

m SCR AR HEZE T WL e i BEAT — IR AN R 4%
TG v A S R B EE o, 2 00 Bl BT fE

X, — X >3& &, YMMEARER, %420 < X, — X <3c i, YAMMEIRTE (5iE

& CPEAZRRE,
i, B EIE %

%, 2019).

HH PR S ASOUL I B s B B s i 45 R CJEIRE D PN, GTS12 4R ANHR B AN 3 e 2
MHHEEEE /N T GTSY AL, 7 B R A VR A A B0 s A WL 24 1
{EL7E 100 hPa LA R Fh R 234 22 S AN K, 7F 100 hPa DA I GTS12 ¥R25 A “F-{E 1 . /M T GTS1
R

FEAR SCHIRIE T rb 5 B AR A s 14 2292 o 428 D B 1R A RTS8 e i 159 2T 98 B T O e, AL
PIMBHERE A B UL 1R ARPATELE H, GTS12 AU S ER A LB KT GTS1



153

154

155

156

157

158

159

160

161

162

163

164
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Table 1 Sample size of parallel observation data of GTS12 and GTS1 radiosondes on each

mandatory level

S-S W AT AHX R
/= JE/hPa GTS12 GTS1 GTS12 GTS1 GTS12 GTS1
10 321 131 316 135 20 17
15 1059 568 1070 579 79 2
20 1366 796 1376 814 116 9
30 1506 954 1530 968 140 \
40 1543 1028 1565 1045 1 415
50 1575 1084 1587 1097 1178
70 1650 1178 1619 1182 5
100 1707 1281 1664 74 1114
150 1697 1419 1681 125 <520 1290
200 1637 1490 1709 1540 1638 1459
250 1724 1631 1713 1638 686 1563
300 1737 1685 1685 1742 1648
400 1741 1728 1 1708 1761 1703
500 1742 1720 1758 1719
600 1681 1667 1676 1680
700 1547 1539 1593 1589
850 1326 1292 1320 1307
925 936 941 931
1000 / 361 359 356
St 78 26738 22605 21041 18854
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Bias, = X, — X,

D)

(2) trifEfmZ (Standard Deviation, SD): FALFENLIRZE /AR FAE, 7 LA RN
AR R e vE, FRUEMRZEEUN, DB Fa e ey . B — 2 S R I e — hR 25
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Fig. 2 Bias of temperature geopotential eight(B) and relative humidity (c) observation data of GTS12

Ivgtop@ TS1 radiosonde on different mandatory levels in January and July
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Fig. 3 Standard deviation of temperature (a, b), geopotential height (c, d) and relative humidity (e, f) observation
data of GTS12 radiosonde and GTS1 radiosonde on different mandatory levels in January and July
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J1 850, 700, 600. 200. 100 hPa #} GTS12 R X fmZELRHE /N T GTSL ¥R, HIE 4¢

A 4d AT 51, 1 H GTS12 #RZS XAl R \ﬁlﬁ” 14.96~84.93 gpm #1-15.06~77.51
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%1, 1 H GTSlf G S AU A 75 50 T (E-8.82~7.44 %F1-14.33~2.91 %, 7 A%t

¥ -20. 29\\ 2%

XHE/NT 10 %, GTS1 PR73{X 1 H 500—250 hPa F1 7 H 400—200 hPa X iR JEF i 72 24 %o

AT 10 %; B 1 H 1000—850. 200 hPa 1 7 H 1000 hPa #h GTS12 #4543 i 2 4 X E /)N

28.64~1.81 %, GTS12 #R=F 7 H 300—200 hPa 4 X 5 i 2= 4t

T GTS1 HEAL.

12



274
275

276
277
278

279

280

281

282

283

284

285

GTS12-4GTS) GTSI2HGTSTH gpm GTSI2GTSH /%
0 { 1 04 0ot [ 15 10 5 L 5 10 10 8 & &4 2 0 2 4

104 10 A 2 2%}
{a) lc) it ! <RI (e)
\ AT
2 20 { 250
0 30 300
30 sS04
£ 0 100
B 1004 1004
- 8
150 150 Sy
2001 200
250 250 600
300 300 ' o
400 A00D H
5004 5001 i
40D 600 | 850
700 100 / 0925
8304 850 ap
1000 : 1000 ; 1000 R
-2 «1 0 I 2 3 4 20 0 20 40 60 30 100 120 30 225 220 <15 <10 5 O 5 10
U E- TS M gpm R
GTSI2GTS ) GISI2HGTES)  gpm GTSI2-GTSH /%
A6 -4h4 -2 0o 02 -is -0 -4 0 b 10 1 N ¢ 1 2 0 |
10 21200 1
.~ 7
20 250
30 300
504
701 400
1004
i s
isoh dd & | 500
001h dd & :
250 o0X)
300 :
i T
RICH 2 3
5001 e !
g%- 2 850
5 925
8504 4R : 1000
100 o, " v 4 Fandd 800
-2 -1 0 I 2 3 4 20 ¢ 20 40 60 80 100 120 -30 -25 220 <15 <10 -5 O 5 1D
M*E /T MR/ gpm W %
0800 ——GTS12-+=-GIS1: 20000 ——GTS12+-GIST: ——(GTS124GTSI

V4
4$1AMT A %ﬁ‘/@‘%ﬁé GTS12 TPMA GTSL 48 (U (a b). BRI (e ) AVFAFIE Ce.
) LI B AR X T S A 22
Fig. 4 Bias of erature (a, b), geopotential height (c, d) and relative humidity (e, f) observation data of GTS12

radiosonde diosonde relative to mode data on different mandatory levels in January and July
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Fig. 5 RMS temperature (a, b), geopotential height (c, d) and relative humidity (e, f) observation data of
GTS12 radio TS1 radiosonde relative to CMA-GFS mode data on different mandatory levels in
January and July
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312 H, 500 hPa DAL JAH .

313 H1%% 2 W5, i EEAHOC SR EAE 50 hPa LA [A)— H 4 - 55 Ho T W) 22 s/, AR
314 {UEFAK; 50—10 hPa Z5 kM 1 A [A—k GTS12 /T GTS1, 7 H 08:00 Fk 20 hPa 4k
315  GTS12 /T GTS1, 20:00 U] GTS12 KT GTS1. 1 H GTS12 &5 A GTS1 #RZF ¥ 34 4H
316  KRFRHH L9 0.911 F10.927,7 HXFRiK 0.905 1 0.904; [F]— AU R %% 1 H 20 hPa
317 17 A 1000 hPa % 1fi 08:00 & KT 20:00 4%, [Al— H i 08:00 F1 20:00 % FA K.

318
F2 1AM 7 AERESFEERENNEESEAREAXRYK
Table 2 Related coefficient of temperature observation data and model data o
mandatory levels in January and July
1H
REN 08:00 20:00
“Uks/hPa GTS12 GTs1 GTS12 GTs1
10 0.477" 0.533™ 0.418™ 0.551" 0.695™
20 0.734™ 0.823™ 0.611™ 0.706™ 0.737"
30 0.724™ 0.805™ 0.768™ 0.823™ 0.786™
50 0.920" 0.952™ 0.894™ 0.922™ 0.895™
70 0.974™ 0.983™ 0.969™ 0.955™
100 0.984™ 0.989™ 0.979"
150 0.979" 0.981™ 0.941"
200 0.918" 0.929™ 0.923"
250 0.979" 0.980™ 0.963"
300 0.990" 0.990™ 0.970"
400 94 01994 994" * * 0.968
500 / ~ 099 981" ) © 0957
600 m } 984" i i 0.934”
700 0.974" 0.975™ 0.978™ 0.973™ * * 0.891"
850 0.976™ 0.978™ 0.977™ 0.977™ 0.899"
925 85" 0.984™ 0.985™ 0.984™ 0.904™
1000 0.979™ 0.977™ 0.978™ 0.810"
i * G RIFRRAI R L@ T 0.05, 0.01 M EEMEAE, FHE.
Note: * and ** respectively indicate that the related coefficient has passed the significance check of 0.05 and 0.01, the same
below.
319
320 2 3 Al %, A7 355 FEAR DG R ZFE 1 H 08:00 1) 1000—50 hPa £ 20:00 ] 1000—150 hPa

321  DAK 7 A 1000—100 hPa PIRHRZAXZE AR, H B S8 Hoi [F) — Ik GTS12 HRE MK T
322  GTSL#HZX. 1 A GTS12 #43UR GTSL HA T3 R4 M%) 0.960 A1 0.943, 7
3238 FXFRA 0.936 1 0.924. 1 7 GTS12 #8744 1000—50 hPa 55 /% [fii 08:00 £ 20:00 % 7 A K,
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327
329

330

331

332

333

334

30—10 hPa %5 & Tf 08:00 /MT- 20:00; GTS1 #£%%{% 850—50 hPa %% /% [fj 08:00 kKT 20:00, H:
A EE R TN A S ;. 7 B A —4R 254X 08:00 1 20:00 Z F A K.

®x3 1AM7 ASREFEEUESERNNERESEIBIEELRY
Table 3 Related coefficient of geopotential height observation data and model data on different
mandatory levels in January and July

14 7H
RIS 08:00 20:00 08:00 20:00
“Uks/hPa GTS12 GTS1 GTS12 GTS12 GTS1 GTS12 GTS1
10 0.699™ 0.657" 0.881" 0.916™
20 0.874™ 0.823™ 0.944™ 0.944™
30 0.918" 0.899™ 0.945™ 0.945™
50 0.967" 0.969™ 0.968™ 0.934™
70 0.988" 0.990™ 0.984™ 0.893™
100 0.996™ 0.996™ 0.995™ 0.949™
150 0.998" 0.998™ 0.998™ 0.987™
200 0.999" 0.998™ 0.999™ 0.91**
250 0.999" 0.998™ 0.998™ 0.989™
300 0.998" 0.998™ 0.998™ 0.987™
400 0.997" 0.997™ 0.997™ 0.983™
500 0.996™ 0.996™ 0.976™
600 0.992" 0.992™ 0.958™
700 0.989" 0.989™ 0.959™
850 0.947™ 0.947™ 0.915™
925 0.923" 0.917™ 0.933™

1000 0.908™ / 08™ 4
‘/ /\ \ /
H#%4 E{%MHW@)E*H%%;W% 1 H 20:00 f¥) 1000—925 hPa LA & 7 A 08:00 i 925 hPa
‘ -~

1 20:00 f¥] 600 hPa 4 [H]—H ¥k GTS12 TR T GTSL IR AN .1 H GTS12 4R A1 GTS1
ﬁ%é&%’%@%ﬂé@ﬁ 0.653 1 0.575, 7 HXt/Ni Ay 0.720 F10.679. [Al R AR
ZHA(E 1 H 600—400 hPa %5 % 1fi 08:00 KT 20:00, HAZEEH AR, 7 HE GTS12 48

% 925, 850. 200 hPa 1 GTS1 #&={¥ 1000, 850. 400. 200 hPa %)% [fi4| 08:00 X T~ 20:00.

0.607™

R4 1AM ASREFEEEMNEERVERESEXBIEEXRY
Table 4 Related coefficient of relative humidity observation data and model data on different
mandatory levels in January and July
1A 7H
08:00 20:00 08:00 20:00

R/

“Uks/hPa GTS12 GTS1 GTS12 GTS1 GTS12 GTS1 GTS12 GTS1
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338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

* e

200 0235 -0.077 0.271" -0.098 0.686™ 0579 0.702™ 0.588™

250 0.465™ 0.290" 0.539" 0.365" 0.693™ 0.659™ 0.654™ 0.599"
300 0.683" 0.586™ 0.713" 0.644™ 0.696™ 0.655™ 0.670" 0.640™
400 0.789™ 0.738" 0.759" 0.713" 0.769™ 0.743" 0.763" 0.748"
500 0.756™ 0.693" 0.754™ 0.689™ 0.807™ 0.793" 0.745™ 0.709"
600 0.796™ 0.778" 0.786™ 0.736™ 0.810™ 0.791" 0.729" 0.738"
700 0.802" 0.792" 0.809™ 0.797" 0.820™ 0.788" 0.799" 0.779"
850 0.676™ 0.670" 0.720" 0.696™ 0.835™ 0.797" 0.840™ 0.829"
925 0.678" 0.660™ 0.753" 0.755™ 0.639™ 0.643" 0.642" 0.620"
1000 0.471" 0.449™ 0.611" 0.628" 0.577™ 0.427" 0.527" 0.452"

4 5
£ 2020 4F 1 H A 7 HARZS OB GTS12 FRZAZAFN GTSL TR 2 (UEF 17 Wl o A
S IR TR PR RE A7 A v FEE AR R S UL 544 DA Bk FS B A Tk 7 8
iﬁﬁTXMIH%&TEB@E%}%Xﬁth%ﬁ%ﬂgﬁﬁﬁiﬁﬁﬁﬁﬁl:l:iYf g |
(1) HOMLIHs oL B o0 M ml i, GTS12 R AR
WS ER PR EIRNT GTSL IR, R GTS12 AN
5
(2) H GTS12 AN T R ASOUL MR R P i 22 P, R R S T P AL
BRASASE R IAMA /N T 05 °C, L8

FEgE.
X, GTS12

R PEREAR T GTS1

5
Hi

(3) HI DU I s v s UL FE M HHE o M 7E 200 hPa LA R B FPHR 2543 %

FANK, 20QhPa L GTS12 #RSAX I BT GTSL RN GTS12 R AU A i 5 Wi %5t
PEaE e S1FBRASAX 5 AR P W B HE £ e £ 7E 1 H 600 hPa LL R A117 H 400 hPa

PR PIRHR A AR, BLE GTS12 #Z3 {0k 21 GTSL R4 AL

(4) TR B O LR AT %0, GTS12 ¥R E A5 A 1o FEE AR X FEE A0
R AR QB ) it 22 246 %8P 288 4331299 0.34 °C. 11.05 gpm. 5.26 %, I J7AR IR %
ral2) 1.23 °C. 18.76 gpm. 16.19 %, AHIKCFH K 71£974 0.908. 0.948. 0.687; GTS1 4K
B [ ZE 480 EIE Y 0.44 °C . 14.97 gpm. 8.59 %, JiHRIRZEN 1.31 C. 25.16
gpm. 18.44 %, KK ZH%N 0.916. 0.934. 0.627. FHW] GTS12 452545 4% 1 & M I K Hs 5
K —BUEL T GTS1 AL
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B2, GTS12 REEREBS BRI, AR s TR R MERE, 71 T
R 2RI KT, R At GTSL PR3 SO I8 WL I B 472 T (1 e 7 — %€
MIECE . ASCEET 2020 4 1 A AN 7 H B PAT LI AE R R SGAR bRt AT 1 geit- o, Ak
R BA — € ARGRE, (BtAF e — MR BRYE, 14 75 8 P A I ) AV R Y BBl AR WL K4
XFGETHEE RBEATIRA A8
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