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Abstract: The round-trip drifting sounding system (RDSS) can detect the atmospheric temperature profile
vertically from ground to the lower stratosphere and the horizontal temperature distribution in the lower
stratosphere continuously for 4 hours. Round-trip drifting sounding observation tests have been carried out
in the middle and lower reaches of the Yangtze River, Guangdong, Inner Mongolia and other places, and
the results are very successful. Based on the data of round-trip drifting sounding tests in the middle and
lower reaches of the Yangtze River from March to September 2021, this paper conducts the verification of
atmospheric humidity profile data of satellite. The verification results of the descending phase data of the
round-trip drifting sounding indicate that the average absolute error of the satellite humidity profile is
about 15% , and the root mean square error is approximately 20%. At noon and night, the quality of hu-
midity profile data of satellite is better than that in the morning and evening. The humidity average abso-

lute error of the satellite decreases with increasing altitude and increases with increasing humidity. Below
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the 50% humidity, the satellite-retrieved humidity is relatively large, but for the humidity above 50%, the

satellite-retrieved humidity is relatively small.

Key words: round-trip drifting sounding, satellite, humidity profile, verification
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Table 1 Verification results of satellite humidity profile from March to September 2021
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Fig. 2 Scatter plots of humidity from satellite retrievals versus round-trip
drifting sounding from March to September 2021

(a) ascending phase, (b) descending phase

R2 2021 E39AIEREFERBER(LHAR)
Table 2 Verification results of satellite humidity profile
from March to September 2021 (ascending phase)
5 ] /BT MAE/% RMSE/ % R VE e it /A
07:30 17.5 22.7 0.73 213
19:30 19.9 25.5 0.69 195
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(a, d) original profiles, (b, e) matched profiles, (¢, f) humidity scatter plots
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Table 3  Verification results of satellite
humidity profile from March to September 2021
(descending phase)

i /BT  MAE/Y% RMSE/% R VT Pt & it /A~
13:30 14.5 19.6 0.70 487
01:30 16.0 20. 6 0.70 325

M2 3 BOHE AT, 13:30 1 0130 Y45 25 S 4
Ry 06 45 5 2% S48/, 01 30 74 1] 08 I %5 4 19 MAE
fl RMSE W% &, MAE i kK 1. 5%, RMSE fii &
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Bl 5 2021 4F 3—9 A (a)13:30,(b)01:30 T A S 38 15 {45 2 30 1 1 o &
Fig. 5 Scatter plots of humidity from satellite retrievals versus round-trip

drifting sounding at (a) 13:30 BT, (b) 01:30 BT from March to September 2021
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Fig. 6 Verification results for (a—c¢) Nanchang Station at 13:30 BT 26 September,
(d—1) Wuhan Station at 01:30 BT 9 April 2021
(a, d) original profiles, (b, e) matched profiles, (¢, ) humidity scatter plots
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Table 4 Verification results of satellite data at different altitudes from March to September 2021

17 B /hPa PR S B B MAE/ % RMSE/ % VE Fe it /4
TIHB 25.3 28.1 386
b T & 500
TREEE 20. 6 23.2 457
I E 20.3 24.3 406
500~100
TREEL 16.7 21.0 806
_ FHB 3.8 4.4 328
100~5
T Bt 3.6 4.1 475

TR 25 R ) 2 T b T B K L B B R A
JEHLTE % 500 hPa 3 [ P9 04 i I RE R 22 R R
500~100 hPa k525 5 v, N R B L b T Boka 5
SER MR ZE /N F2 R R T B ) B304 DG B
W] 228/, 100 hPa DL b KA H K VR & 8 A X 4
A VBB EAR (RBS,2016), @ F 100 hPa A |k
AN B PR AR OE | T B B () RN s ) AR AR KL PRI
FTFRR BB MAE fit RMSE ¥#/

2.4 AREBEERESERSH

TEXT TR 8 B B 4R A i 2 B TR IR A
0% ~50%.50% ~ 100 % ¥R 85 45 2% i 1F 1 A~ — 34,

BEAI 25 X6k 052 B W B T ST I R AR E JE 4
WatE A — & . MBS Pk, 38 5 5 5 100%
BT8R o (B HY T 88 25 4% 55 2 F e D9 38 1 36 %)
85 Lo b AN A = (= €5,2015) . A3k DA
TRV ) R B B AE AN TR R PR BT T I o
53 BT L 25 B4 R W Bl 0% ~ 406,40 % ~
8570852 ~100% 1y 3 -yt B BHs 64T 40 BT . 1B
0% ~40% . 40% ~85% , 4 HIAR R AR I 5 L &
TIPS T AR B0 45 K. W AE 8520 ~ 100% 14X
P AR E IR IR H A2 = R W R I 25 . K 2
BN 5 Fin .,
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Table 5 Verification results of satellite data of different

humidities from March to September 2021

R/ % TR A R B MAE/ % RMSE/ % VE e %5 e /A4
10 Tt 12.1 16.7 396
TR 11.6 16. 2 783
ETt 23.2 26.5 338
40~85
Tr 19.5 22.3 547
I 37.6 38.6 97
85~100 o °
T 32.1 33.6 83

2% 5 R Bl vl g, TR R A A SR R 22 R TR
FEFF i K. FEIRE 096 ~40% Bf . b Tk AR B
BR 16 45 S 59 MAE Al RMSE # %: /N, MAE 2}
12% A4 RMSE 2l 16. 5% &4, (EWRE 40% ~
85 o} . b FHFIF B B AR B 45 R 22 AR, BTHEE
MAE Hl RMSE # T Bg B ¥ K2 4%, 7608
8520~ 100% W, | FF BL & 56 25 R 19 MAE 5 ik
37.6% ,RMSE ik 38. 6%, MBS 5 25 F 1) MAE
M RMSE 4351 & 32. 1% .33. 6%, bbb 7 Bt 4 il
ING5Y6.5.0% . TERIRIAEE AR BIERE K R AL IR
23 SN 3 A I g DR o TR 5 e L K R B 4 A D TR e
M RE AR K . Hh /N RUBE R SR G %t Ry b 0 BE 5 i) ¢
F .3 h AYVCEC AT 25 F0 150 km (1906 8525 5 ¥ i D2

5P R S VRO 9 R BN e = =
PR RIS 4 T 5 22 K

2.5 BENKBERMIZM

RT B2 TR R X TR R KRR
Bl B 52 o B GE T T AR AN R BE 0 FE B A B 4
Je BRI 6 Fis .,

26 6 PRI ZE AT 0,20 C LB, TR IR
PR G B 45 SR R 22 /N B R T DR TC BOHE B/ L TE AR A
FEPA M. YR EMR T 200, TR E W
MAE 1 RMSE Fifi it £ B AR 11 980 /)y » BT B BoAo: B
SR BT B, FEREE 0~20 CHE, £ 56 25 1%
Zeok, EFFB MAE 24 25.5% ,RMSE 2} 28. 0%,
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Table 6 Influence of the verification results of temperature
on satellite data from March to September 2021
g/ C Kt B MAE/ % RMSE/ % VE i H /A
B 18.3 20.9 10
T=20 e
TR 15.2 19.2 5
EIHE 25.5 28.0 341
20>T=0 THet oY
TR B 20.5 22.9 314
EIHE 20. 4 23.1 383
0=>T=—20 JHEL
32 17.6 20.1 620
I E 18. 8 21.6 147
—20>T=—40 Tret
B 16.3 19.0 274
B 13.0 18.6 317
T<—40 THEL
TREE 11.3 16.5 602

T Bt MAE & 20. 5%, RMSE 4 22. 9%, i J&
0~20 CHY, A7 1 i i A S 25 )2 9 0 i i 0
DC T S 25 g 2 o6 A 360 25 SR 52 e L IR TR
0~20 C % 45 ] MAE 1 RMSE ffi X .

2.6 BUMHEAMKIEERITIL

PR A N AE 2R VB BN IR R T
BE 6 MR RIAR . X 6 MR R
TR =AM A b R I CH B AR KT
TSR3 2% L g N AE B g O B B RV B . KV R B
FEEIN 5 RV Z 0] B B EAR R LER . T4 1
il 22 T B A o L ol i PR A [ X 30 S T
B R AT R B R, FEEE S IR
BN TR 2 ASC I 8 il oty A5 P P ) 2 » 3
HORTF 400 km, [FE . BEES 7 ALRT 6 4>l 1 - I
WA BT B R g 25 R Gk D AT 0 Hr
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Table 7 Verification results of satellite data from

S/
%

various sounding stations from March to September 2021

i MAE/ % RMSE/ % R UE Jic ¥t/ A
HE 17. 64 22. 81 0.71 46
iv)'d 17.57 22.62 0.73 69
IR 18.73 24. 32 0.73 81
A 19. 36 24.79 0.71 77
Kb 19.12 24,78 0. 74 43
M 18. 89 24. 35 0.71 92

HIZE 7 AT 6 Dl s R g 45 R 22 R A KL H
BLE DU R B 25 SRR B IRIRZ B K
U0 TN 0 B A A 6 2 R R 2 e K o R T A B
e SV Bl TR 5 N DR A v
MAE #il RMSE ik, M A B AR F . HE K
DU DB 2 JE f vy B2 IR M i fel . TR LR

B QDR A 36 45 2R A X B 2 PRS2 ok B R R I T
P19 088 2 I 32 T 8 B K 3 IR B 4 R 22 . 7l
B KU BN 3 Aol 2 AR L TR Ol T
R X R e ORT AL V2 o B A X R L Ot 3 Al
41 238 RE ROk L L AR 3 B 1) b e RV L R
EIE XN, b, MR KU BN BT B
S0t Xk TR DR R TR B G A A 6 4 R R 22 K

i

3 =
LN R L E Al o a3 2 SV B € O
FY-3D {1 R 00 32 B 4 5040 32E A7 K6 30 % b 40 A T
AN TRV R B TR R H B A B AE AR R O
ERS B S TR MAE . RMSE (R, 3% 45
W

(1) F) S35 23 508 ok 10 0L Iz 96 110 96 J3E i 4%
Ko A0 T BB T BB A 30 25 AR 225/ 5

(2) P EEHR 25 1 I BB i R 3 25 SR ml T2
S EELR B MAE 2524 15% ,RMSE £ 20% ;

COMET G R B W A28 18] R TR) TR S 38 1Y)
0 LR R 22 80N

(4) TL R R % 2 1) MAE il RMSE Fifi ¥ 4k T
T T /1N o i T 8 448 R T 48 K

O)TEVRFE 50 %0 LATR , LA S 18 A 18 52 i K, 7
B 50 %0 LA TR IV A BE A /0 5

(6) M JE AL T 20C L, TR IR B AR 56 4% SR 9 i
2 IS TR AR AR T 930N

HY - U R A it B TR] TR S 5 (] FR
il s AR YRS 56 119 VS B B R 352 O /N F 3 h, AR
UV B AR 23 LI 3t 30 (S A A Y T i X BT g, Oy
TARAS RS VT AR AS L VT RC R B i B O 150 km, DU
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