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Abstract

The weather conditions were divided into four categories: sunny, cloudy, rainy, and foggy. Using the
sounding data of Shapingba Station and the hourly observation data of Chongqing Jiangbei Interna-
tional Airport as reference standards, the detection accuracy of the temperature and humidity data
detected by the microwave radiometer of Chongqing Jiangbei International Airport in 2023 was an-
alyzed. The conclusion shows that the ground temperature detected by the microwave radiometer
has little difference under the four weather conditions, and the ground relative humidity is signifi-
cantly better on sunny and cloudy days than on rainy and foggy days. The average deviation of de-
tected high-altitude temperature on sunny and cloudy days is around -2°C, and on rainy days is
around 2°C. The average deviation, root mean square error and correlation coefficient on foggy days
fluctuate greatly at various altitudes. The detected upper-altitude relative humidity, the average
deviation and root mean square error of relative humidity on sunny, cloudy and rainy days are rel-
atively close. The average deviation is roughly between -10% and 10%, and the root mean square
error is roughly between 5% and 15%. The performance is worst on foggy days.

Keywords

Microwave Radiometer, Temperature and Humidity, Weather Conditions, Detection Accuracy

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BRGNS B &P AR E LA TR —, REMEGNE S ER SRR T
LI ELAG B AR SR PR AN i i ol 45 B, {E A PR )3 5043 A DA B TG ¥ 02 82 U0 1 A i A A9 4R 25 TR I
B e UIE RGN 55 R FE 77 5K o T A i T 2 5 T R AU 1 S ) S RO R g, 2 EdE
WEh B AR FATHR S 3R S 24 h SER RSB BELR S E] 1] [2], A BOBA 7R A fE B R A FE o
IEARE S, S SEIM S SR SE I I  TE S 7R ORIt B AR S R R
FRAWEEA R, EERARALE S KR PHRIE . B NGRS 5577 1A 2N HE3]
[4]

AWTFCRY, RN VRIS BEAEAN R R AF T, ATRE I 257 . IR, B A 2 A5
B RBER G T EAN R R RN BRI RN P REBEAT 7 1P Al o AREESR R[5 X H At DXCRR S i BORFEAT
T gttt AERRE A BN RIS B SR AW Z R A OVE T, AR 5 P A S T R0
BIIEVN, JEBL TRSTHERRN R I T FE WIS EEMSE6] X 7 U G5 L R BHR
R ZE, YOG R TR R EAER R TN T EM AT, KRB NE AR TRk
WRMAC FR) AN B 5 1P 5 BSOM R P2 SRR ZE MK o ol KK A58 7100 P Bt B R S WF T G R I 30 45 Al A S o
IR RN, X247 BUXE 1 R N IR T IR 2 SR E b 22, HERBERATREXR
THRF,

BA BT M E T 2GRl B — SRRSO RE i, SRZEEXTRE . BT WL ZEZ MR
RUHI ) R GEVERE FEXT LE o AHIE FURE A 2 DRV G B B L B Sl B i v I a5 R R s Bk, H A

DOI: 10.12677/ccrl.2026.151017 130 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2026.151017
http://creativecommons.org/licenses/by/4.0/

%

TFREAN R R AR AT T IR SR RN FE AT BT o 385 B VP Al TRl e e v A A8 SR AR R AU
RERTL, B 1E B L Bt B P P S v B S SR PR AR, DT 28 AT IR S AR IR BE 0 SR R HE Y
e S S REA AR

2. HhENEFE
2.1. ZERIULER

A 2023 4 1~12 A B EPRITACE PRy L7 OB Am S v LN BERFEAT I 7L, AR B R AR
T AAARRE . AE NS HEARAER R R . O R T 3 IRV IR R 2 Bk . VD BRI i
THERKILACE B 19 77 [0 B FE4) 24 km, PSR EGE . VORISR 290 oK, K
TLAE FE B AL b fa S v 22 2 RO IR R L 350 K, PIEH L 60 KA % . 1E NS5 bRk iR
FEo AXHERE, SRIET BT E BRI Z WM BERE, 209 B s RN R G A .

2.2. BB S LR

EH TR e v B 5 R s I 1) v RIS [R] 43 R AN ], 5 2 ) T i 1A 4 P 40 Ak B S Pk
ATUCER . A FE SR A DA R J5 i 06 R 2 B s A fint 4 S 5 78 i 1) /0 s B 3B 47 DR A

O Gi— DR HRE W@ NS I T R A S bR, TROEE S T PR A IR IEE -

@ IFEIVEAC: H T SRR S SR AN EL & A 2 2 I HERA AR DI N (8], (B 24K 07:15. 19:15
FRUEWI, BRZABR ETFE 10 km & KA FE 27 min. BUEEH 07:15~07:45 A1 19:15~19:45 B2 /N
HR R R AR S T B AT R AR B, B S RS SR EAT I ) DT

@ AEVCHC: FrabrdEsEE, 500~2000 K(E)LL 100 KA ZEE#E, RFDFENFIRRG
2200~10,000 >K(£)EA 200 K AZE(EIERY, AREXRZRRVR. HTRRZEHNRIZRA RS A
IS ERNMR L, U FHEEMASMNEEESE . R8RS FORHGEAN I RS [F 1) & 2 i i 2 M 4 4t
—FIbREREZ . T RS T R R 2B R, TR NI, & H=HO0 + 350 (4 b
WimE), FFES MR ES — 2R .

2.3. BEAIEEL

IR | AR RS, RIS R IR MR, ZRIUZE, 754325 130, 86, 55+ 4 4.
TR LR DU R R A6, DUE T4 DY SR RS NI dm s T B R 22 e, BB IR
ZAFUMEX 7y o SR TR Z IR EN 05 FIRFHEKM: IR sEN 8, MM
TRE<80%, HARHILEK: WKW LK ZEH R A H T AN 8 E>98%, H HHILFE/K: 55 K 70 2 %
PF: ZBF R IEE L <700 2K, FHXTIEEE>98%, HL A& DU /NI A H BB K

Table 1. Sample selection according to different weather conditions
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Figure 1. Comparison of ground temperature under different weather conditions
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Figure 2. Ground temperature deviation case by case
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Figure 3. Comparison of ground relative humidity under different weather conditions
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Figure 4. Ground relative humidity deviation case by case
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Figure S. Comparison of high-altitude temperatures
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Table 3. Temperature root mean square error (unit: °C)
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Figure 6. Comparison of relative humidity at high altitude
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Table 4. Average deviation of relative humidity (unit: %)
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Table 5. Relative humidity root mean square error (unit: %)
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