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Quality Analysis of the Radiosonde Wind Observation Data
Based on the List Control Method
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2 CMA Meteorological Observation Centre, Beijing 100081

Abstract: A list control method is proposed, which considers the acquisition rate, acquisition punctuality
rate, quality control accuracy rate and model consistency rate of observation data. The wind observation
data of 120 radiosonde stations in 2019 are used to validate the method, and analyze the quality of observa-
tion data. The results are as follows. The stations with observation data problems can be effectively
checked out by the list control method. Compared with the model data, the observation data of the list sta-
tions have obvious systematic deviation, and the bias and root mean square error (RMSE) are significantly
larger than the national averages. The quality of radiosonde wind observation data is good, and the wind
direction and wind speed observation data are relatively consistent with the model data in all the four sea-

', respectively. The wind direction consistency in au-

sons with the biases are within +=1° and =1.5m « s~
tumn is the highest, and the wind speed consistency in summer and winter is lower than that in spring and
autumn. The wind direction consistency first decreases and then increases with the decrease of pressure in

spring and summer, while it is opposite in autumn and winter. The wind speed consistency basically changes
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in a three-peak pattern with the decrease of pressure.

Key words: list control, radiosonde, wind direction, wind speed, quality analysis
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Forecasts, ECMWF, fij ff EC) b Wb [X & 43 ¥ %
BR8P R ™ 5 E AT R 2 AT 2 BN 2 R) 4y
e R 0.25°X0. 25°, 3 H J7 M N 925~10 hPa, 4t
19 J2,J6 30 hPa 25T .

Z: M H R X % JT (Japan Meteorological Agency,
IMAD X 58 25 I KCECHE 1 3 Al A5 #E Chttp: // qe.
kishou. go. jp/) 3 47 WL £k 44 #HL O 15 2 A ) B3k o XL
P R b3 45 R A 4% 1000,925,850,700,500,
400.,300.,250,200,150.100 hPa, X [m] ¥ f i b1 UE 25
JEHEALHE 500,400,300, 250,200,150 hPa, 3 F
A 1 A5 R T M R T AT .

®1 ZBARAREBEFERYESL(EA:%)
Table 1 Monthly data proportion of different quality

control results monthly (unit;: %)

i TR 4 i
0 1 2 4 8
1 98. 29 0.19 0.05 0.00 1.47
2 98.19 0.15 0.05 0.00 1.61
3 98. 23 0.25 0.06 0.04 1.43
4 98. 30 0.25 0.01 0.05 1.39
5 98. 31 0.21 0.02 0.01 1.45
6 98. 50 0.18 0.02 0.02 1.29
7 98. 42 0. 20 0.01 0.01 1.36
8 98. 24 0. 24 0.01 0.00 1.51
9 98.16 0. 30 0.01 0.02 1.52
10 98. 38 0.18 0.01 0.43 1. 00
11 99. 42 0.00 0.02 0.00 0.56
12 99. 42 0.00 0.02 0.00 0.57
Y 98.49 0.18 0.02 0.05 1.26

T 20— HOHE IE B 1 — B0 T BE 2 — B A R 4 — B8 . 8 — B i
Note: 0—data right, 1—data suspicious, 2— data error, 4—data modified,

8 —data missed.
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Table 2 List control standard for observation
data of each station
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The resultsa of wind direction list control for January (a),

February (b), March (¢) and April (d) 2019
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Table 3 Monthly quality factor and comprehensive observation data quality index

at Station 56146 in 2019 (unit: %)

R; R, R
A R, R — - -
Ra] R K1a) JAB2S KIa] R
1 100 96. 80 96. 48 96. 48 66.67 100 84.94 98. 27
2 100 96. 77 98.09 98.09 33.33 100 72.25 98.91
3 100 100 99. 60 99. 60 33.33 100 73.17 99. 84
4 100 96. 67 98. 33 98. 33 83.33 100 92.33 99
5 100 100 100 100 100 100 100 100
6 100 100 99. 55 99. 55 100 100 99. 82 99. 82
7 100 100 100 100 100 100 100 100
8 100 100 100 100 100 100 100 100
9 100 98. 33 98.03 98.03 100 100 99. 05 99. 05
10 100 83.61 98.03 98.03 100 100 97.57 97.57
11 100 100 100 100 100 100 100 100
12 100 100 100 100 100 100 100 100
150 T (a) ——EC
rrrrrrrr GRAPES
+2RMSE
200+
© 250+
<
<
H
r
300 +
400 e
500+ S

Bias/(")

-30-25-20-15-10 =5 O 5 10 15 20 25 30
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&2 56146 i MW 5 GRAPES £ 842 J i 22 () Fl
1—4 AW AR 5 EC.GRAPES #2804 ¥ ) 4 22 (b)
Fig. 2 The monthly Bias between observation data and GRAPES mode data (a) and
average Bias between observation data and EC and GRAPES model data

from January to April (b) at Station 56146
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Fig. 3 The Bias (a) and RMSE (b) of Station 56146 and national average

with different mandatory levels
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o TR o3 M 2019 45 4 [ 45250 XA A fa)
P00 XL 3 5 S 3 ) AN [ Ao o 45 T 1T A [ 2 A
F8 XL 1) R XL 0L T B4 5 GRAPES A 30845 1) fig
22 BT AR 22 A R B =5 X 2019 AR RS
IR A AT 5T i B AR DG 95 B B 3 SRR S TR
ek TARRIE AT .
2.3.1 mE£

H12E 4 AR, DU 2 45 25 T i X ) i 22 2 AE 417
M. AF 500~250 hPa Jy ffi 22 » HAt 45 11 2 1E

i 22 » B M 22 B 2 Ul /N T /0 & T i 22 R 25 B
TR 250 A1 200 hPa Sh3 Hy IE i 22 . A PR 00 22
240 % LI S 0/ S8 BB/ Ji R 5 B 5 S I I
00592 5 H1 3L 22 400 1 LS 80/ S K
LI + 45 45 2 R T4 5706 22 0 25 46 0 B
VN FEAR SR WU AR L AT % I8 4 ) B 2 -2
TR 25 08 /N T H At 240 5 AN [ 55 P 1T 45 210 248 08
F7E 500 hPa: &> 7> H %> %, 400 hPa;
HESKE>LF>4H7,300 hPa: £ F>FhF>
%% > 57,250 hPa: & Z K. 200 Fl 150 hPa. #
FoHBEKFUE.

x4 EFNEEEERERE (BGL:")

Table 4 Bias of wind direction at different mandatory levels in each season (unit: °)

Z=y 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 2 %5 -1
K= —0. 44 —0.05 —0.10 —0.02 0. 64 0. 84 0.35
S 0.37 0.51 0.02 —0.03 —0.30 0.81 0. 34
€3 —0.18 0. 20 —0.29 0.01 —0.04 0.11 0.14
S —0. 64 —0.14 —0.39 —0.27 —0.25 —0.32 0.34

HY 3% 5 WAL, DY 2 & 4 T T XU I 25 S FE 1.5
m s 'PN,1000 hPa 22 6 fi 22 . HoAt 55 15 17 LA IE
i 22 4 3 i 22 Bl SO D8 /N B A B =i AR Al L (]
SR BLAE 1000.,700 1 200 hPa, #HZEHI4Z 250
1 200 hPa i 22 8K EZEFIEKZE 1000 hPa fi 22 48

Ko FrA S5 e 4 0 22 P E A& = > H R >
=32 N R S5 R T 45 25 T 4 X 25 7€ 1000 hPa:
MESHE>LFE>H7,925 hPa: HFE>KFE>
HZE>42%,850 1 500 hPa B 2= {5 22 85K, HAth 55
JETH A ZBECK

®5 BER4,EHARNE(EM:m-s"")

Table 5 Same as Table 4, but for wind speed (unit: m+ s™')

&=y 1000 hPa 925 hPa 850 hPa 700 hPa 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 100 hPa # %}V
K —0.38 0.25 0.19 0.62 0. 37 0. 38 0.58 0.82 0.95 0. 50 —0.02 0.46
S —1.32 0. 15 0.29 0.67 0. 56 0. 54 0.58 0.73 0. 85 0.57 0.05 0.57
kZ= —1.43 —0.22 —0.16 0. 54 0. 37 0.42 0.49 0. 65 0.55 0. 25 —0.05 0.47
K7 —0.39 0. 04 0.22 0.70 0.37 0. 60 0. 96 1.16 1.19 0.99 0.53 0. 65
2.3.2 HFIRRE Wt AR BBl /N S8 38 K JE W/ . 700 hPa J DR 4 F T

H 6 FI 7 AT, DY 4% 45 e T XU ) 12 7 AR R
FETE 4. 58°~15. 657, [l = I/ T 970N » AN 7] 45 He T
YRR E RN REESKESFEE>KE, Y
B R KGR R A 2. 07~4. 54 m = s ',

B RiR 2% /NF 3 m e« s7',300 Fl 250 hPa 5§ &
AT 49 75 AR 5 2 45 At 25 s THI O 5 AN [] &5 s THT 4% 2= 1
Y7 RERZEAE 1000 hPa kFE>KF>H B >FH
HoAth 25 s 11 4 = Fie KRR FE d/D

x6 BEVREEARNEHARIRE(BM:)

Table 6 RMSE of wind direction in different mandatory levels in each season (unit: °)

Z= Ay 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa ¥y
Kz 12.97 11. 44 9.90 8. 81 6.81 6.17 9.35
H7= 15.65 15. 20 14.10 13. 06 10. 84 9.83 13.11
k2= 13.48 12.17 10. 42 9.24 7.93 7.67 10. 15
K2 10.12 8.35 6.61 5.71 4.78 4.58 6. 69
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Table 7 Same as Table 6, but for the wind speed (unit; m « s7')
Z95 1000 hPa 925 hPa 850 hPa 700 hPa 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 100 hPa R
K= 2.07 2.52 2.72 2.98 3.93 3.92 4.54 4.54 3.83 3.29 3.52 3.41
HZ 2.10 2.48 2.63 2.72 3. 00 3.26 3.81 4.01 3.78 3.21 2.73 3.07
FkZ= 2.31 2.25 2.41 2.50 2.75 3.08 3.39 3.32 2.94 2.78 2.61 2.76
K7 2.22 2.42 2.58 2.89 3.38 3.58 3.82 3.73 3.28 3.18 3. 40 3.13
2.3.3 MAX AR AU /N T 3 5 A [ 4 T ThT 4% 2= 795 AH OC R B 7E
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FIRWKE A FEEF HFR,

£8 BEVEEEARNEBEXRY

Table 8 Correlation coefficient of wind direction at different mandatory levels in each season

Z=AY 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa - 14
K== 0. 86 0.87 0.90 0.92 0.93 0.92 0. 90
HZ 0.91 0. 89 0. 89 0.91 0.93 0.94 0.91
k2= 0. 90 0.91 0.94 0. 96 0. 96 0.95 0. 94
R 0. 88 0.92 0. 94 0. 95 0.95 0.94 0.93

B 9 nl A, DU 2 45 45 e T R AH o6 R BFE
0.57~0.95, &t T 0. 01 158 Z MK FERLK, K
=N RN AN R BN AR N o=

925 hPa %5 | F 4 JE 1 W K . 850 ~ 100 hPa Fifi &
D /N5 KR /N 700 hPa LT 4 JE T 4% 25 15+
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Table 9 Same as Table 8, but for wind speed

Esv 1000 hPa 925 hPa 850 hPa 700 hPa 500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 100 hPa S
HZ= 0.57 0. 65 0.65 0.71 0. 81 0. 86 0.90 0.91 0.93 0.92 0. 85 0. 80
HZE 0.63 0.63 0.63 0. 65 0.70 0.76 0.82 0. 85 0.87 0. 88 0.82 0.75
k= 0.61 0.72 0.66 0.69 0.76 0. 84 0.89 0.92 0.93 0.92 0. 88 0. 80
& 0.62 0.68 0. 66 0.75 0. 84 0.90 0.93 0.94 0.95 0.93 0.87 0.82
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