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Comparative Analysis and Evaluation of Parallel Observation Data
of GTS12 and GTS1 Radiosondes

YANG Guobin' GUO Qiyun®* XIA Yuancai®* JIANG Rui' SHU Kangning' ZHOU Minggang'
1 Yunnan Meteorological Observatory, Kunming 650034
2 CMA Meteorological Observation Centre, Beijing 100081

Abstract: Based on the parallel observation data of GTS12 and GTSI1 radiosondes from 89 high altitude me-
teorological observation stations in China and the CMA-GFS model field data, a comparative analysis and
evaluation of the observation data of the two radiosondes on each mandatory level are conducted. The re-
sults show that the GTS12 and GTSI radiosondes have good consistency in temperature and geopotential
height observation data, and the absolute values of biases in temperature and geopotential height are less
than 0.5°C and 30. 0 gpm except on a few mandatory levels. The relative humidity observed by GTSI12 radio-
sonde is about 4. 6% higher than that by GTSI radiosonde on average. For the stability of observation data,

there is not much difference between the two types of radiosondes on the middle and lower mandatory
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levels. On the upper mandatory levels, the temperature and geopotential height observed by the GTS12 radio-
sonde are significantly superior to those by the GTS1 radiosonde, but the relative humidity by the former is
slightly worse than that by the latter. The absolute average biases of temperature observed by GTS12 and
GTSI1 radiosondes relative to the CMA-GFS model data are about 0. 34C and 0. 44°C, respectively. Their
average root mean square errors are about 1.23°C and 1.31°C, and the average correlation coefficients are
about 0. 908 and 0. 916, respectively. The corresponding geopotential heights are 11. 05 gpm and 14. 97
gpm, 18.76 gpm and 25. 16 gpm, 0. 948 and 0. 934 and the corresponding relative humidities are 5. 26 %
and 8.59%, 16.19% and 18.44%, 0.687 and 0. 627, which indicate that the consistency between the ob-
servation data by the GTS12 radiosonde and the CMA-GFS model data is better than that of the GTSI
radiosonde with the model. The improvement of GTS12 radiosonde sensor technology has effectively en-
hanced the overall observation performance of the radiosonde.

Key words: GTS12 radiosonde, GTSI1 radiosonde, parallel observation data, comparative analysis, evalua-
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Table 2 Correlation coefficient of temperature observation data and model data on different mandatory

levels at 08:00 BT and 20:00 BT in January and July 2020

14 7H
S /hPa 08:00 2000 08:00 20:00

GTS12 GTS1 GTS12 GTS1 GTS12 GTS1 GTS12 GTS1

10 0.477* 0.533™ 0.418* 0.551 % 0.736* 0.776* 0.775* 0.695%
20 0.734™ 0.823* 0.611% 0.706 0.736" 0.724 0.761% 0.737*
30 0. 724 0. 805" 0.768* 0. 823" 0. 810" 0. 822" 0. 825" 0. 786"
50 0.920™ 0.952* 0. 894 ** 0.922* 0. 894 0.923* 0.914 0. 8957
70 0.974 " 0.983* 0.969 0.973* 0. 966 0.972* 0.968 0. 955"
100 0. 984 0. 989 0.983* 0.982* 0. 984 ** 0. 988 ** 0.986 " 0.979*
150 0.979 0.981* 0.981* 0.971* 0. 964 0.971* 0.963 " 0.941
200 0.918* 0.929* 0. 908 ** 0.917* 0. 894 0.929* 0. 897 0.923%
250 0.979* 0.980* 0.982* 0.962* 0. 966 0.975* 0.970* 0.963 "
300 0.990 0.990 ™ 0.991* 0. 986 ** 0.973* 0.977* 0.973* 0.970"
400 0.993* 0. 994 0. 994 ** 0. 994 ** 0. 960 ** 0.966 0.967 0.968
500 0.993* 0.992* 0.992* 0.981* 0.953* 0.953* 0.958 " 0. 957
600 0.985* 0.985* 0. 990 ** 0.984 0.939* 0.941* 0.938* 0.934*
700 0.974™ 0.975* 0.978* 0.973* 0. 894 0.904 " 0.893 " 0. 891
850 0.976 " 0.978 " 0.977* 0.977* 0. 886 ** 0.891* 0. 8957 0. 899 "
925 0. 985" 0.984 0. 985" 0. 984 ** 0. 867" 0. 880 ** 0.906 ** 0.904
1000 0.979* 0.979* 0.977* 0.978* 0.938* 0.940* 0.814* 0.810*
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Table 3 Correlation coefficient of geopotential height observation data and model data on

different mandatory levels at 08:00 BT and 20:00 BT in January and July 2020

14 7H
S JE/hPa 08:00 20:00 08:00 20:00

GTS12 GTS1 GTS12 GTS1 GTS12 GTS1 GTS12 GTS1

10 0.699 0.657* 0.881* 0.683" 0.916 0.872* 0.948* 0.820
20 0.874* 0.823* 0.944* 0.834* 0.944* 0.918* 0.952* 0.914*
30 0.918* 0.899* 0.945™ 0.906 ™ 0.945™ 0.927* 0.948* 0.915*
50 0.967 0.969 0.968 " 0. 948" 0.934™ 0.909™ 0.937* 0. 899 *
70 0.988 0.990* 0.984* 0.967* 0.893* 0.859* 0. 899 0. 868
100 0.996* 0.996* 0.995* 0.973* 0.949 0.946 0.954* 0. 943
150 0.998* 0.998* 0.998* 0.993™ 0.987* 0.988 " 0. 987 0. 985
200 0.999 ™ 0.998 0.999 0.996 0.990 0.989 " 0.992* 0. 990"
250 0.999* 0.998* 0.998* 0.997* 0.989* 0.990* 0.991* 0. 989
300 0.998* 0.998* 0.998* 0.986" 0.987* 0.988" 0.989* 0.988*
400 0.997 0.997* 0.997* 0.990 ™ 0.983" 0.985" 0. 985" 0.984
500 0.996 " 0.996** 0.996** 0.991* 0.976 ™ 0.981* 0.976 0.976
600 0.992* 0.992* 0.991* 0.987* 0.958* 0.960 0.951* 0.951*
700 0.989* 0. 989 * 0.983* 0. 980" 0.959* 0.961* 0.951* 0. 955
850 0.947 0. 947 0.929 0.928" 0.915™ 0.914™ 0.918* 0.919*
925 0.923™ 0.917* 0.920* 0.921* 0.933* 0.931* 0.918* 0.918*
1000 0.908* 0.908** 0.915* 0.915* 0.607* 0.622* 0.651* 0.667

S5 T 08:00 A1 20

00 2 5 A K.30~10 hPa % JE
i 08:00 /NTF 20:00;GTSI 25 {L 850~50 hPa 4
1T 08:00 KT 2000, HoAb 25 F 1 W AH 25 7 A [
— AL 0800 1 2000 ZE A K.

F12% 4 Al AU BE A OC R BB 1 H 20200 HY

1000~925 hPa DL K& 7 A 08.:00 f 925 hPa 1 20.00
[ 600 hPa 4, [7]—BF Ik GTS12 HE4{UKF GTSI #
2. 1 H GTS12 23U GTS1 #5145 {SUH XS &
S-SR RS A 2R 0,653 Fi10.575,7 H 435K
0.720 1 0. 679, [A]—#R 25 (A X I B AH ¢ & B 7E
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Table 4 Correlation coefficient of relative humidity observation data and model data on

different mandatory levels at 08:00 BT and 20:00 BT in January and July 2020

14 7H
S JE/hPa 08:00 20:00 08:00 20:00

GTS12 GTS1 GTS12 GTS1 GTS12 GTS1 GTS12 GTS1
200 0.235% —0.077 0.271% —0.098 0. 686 0.579 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

1 A 600~400 hPa Z5 [E & 08:00 K F 20.00, H Aih 4
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