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Data Fusion Effect and Advantage Analysis of
Multi-Sensor Automatic Weather Station

HE Yanli HUANG Feilong

Guangdong Atmosphere Detection Technology Center, Guangzhou 510080

Abstract: Three sensors of the same type are adopted to monitor air temperature, relative humidity and
rainfall. Then dispersion and concentration of observation data are calculated. Combined with the consider-
ation of variation tendency in time series, models of data fusion are invented, and typical and accurate data
are worked out as final meteorological observation data. The fusion data of three meteorological elements
are collected in different weather conditions, and by the comparison of the data, the calculation result of
concordance rate proves that there is high consistency between the two sets of data. Analysis of regularity
and abnormal data of difference values show multi-sensor automatic weather station (AWS) has advantages
as follows. It can make sure that observation data are continuous when single sensor is out of work; it can
eliminate the influence of wrong data from interference signal and misoperation; and it can verify the validi-
ty of singular data in severe convective weather processes and reflect the performance changes of single
sensor. So, the multi-sensor AWS can be applied in surface weather observation, which is of great impor-
tance for solving the observation data problems at present.
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Fig. 1 System structure of multi-sensor

automatic weather station
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Fig.3 Process of data collection of rainfall

B TR YR RO IR AR A LS T A
22 B S I 5% AU A B L B TR 145 3 4 T4
AW g I B A 905 5 O DR UE R AR B a1
WA AR U AR R e 5 AT 16 7 I BEALLAS
TR o IR e R PR AT R H R
JE B A2 A Bl ik (] 18 A A RE 1 SR JH S N R Ao
H PR T5 AU AR DR FF AR R E RS . P e b B
A Y L HE B S TT 5 BB 0 L BCR AR (1
By I e 0 2R G e AR IF HACR K.

T R A I A 5 e R B A [ S A
e P b — A ko A A A8 s YR o R R RH 45
T P S LU L T 2 T B T 8 S A B A
g s Aok S AR W T R[] B R O DB R =R
JH < 45 T A S A5 [l 5 SR 2R [ i et B 1 R
ARG AL B s O R S K b AR S 1K B R 4R
1 2 LT QUIR - SI AR (D EBUR/ - AL D)7 QU v K
5o FIE I A/ T A B )5 08 kool b & i iy
2 W ok nfr k308 A e PR 2 0 L T X RS R 4 O L
(Ao SEOMNRSRE o P D8 4 14 D AT LK A I W
FRA WA 5 I DR B Ao T A I B K
I I6) O 2 1) Bk oh R T AR IE W (RS . e 2 kbt
WO IR BT I B A 1 S R A5 B S Y
RN RS .

2 [ —ZR B E MG

KR EAXMN B - ZEN SR, T4
PURIIN s SN B 731U € R e IR K (S R e
I I L e ] Jo o M R 6 A 3 SRy 20000 o X
DA R B B 2R B AR E R AR
Wi Bt L 00 5 3 26 S50 7 26 J o 9 250 1) T
R BE SR L RGBT R G &

SRy T L K5 AR S o o b S R ARG B B 1 S
ProbR 2« [a] f PR UE RS fE b A9 SR L XA P AR B R
B R S Y R 2 R B AL AR A I
YAV A s S D00 K Bl =2 i)y 5 O 2 25
A v R DA R S I B Al 5 D S R Y L X A%
e Tt 14 S5 I B s JBOAS () A9 A I AL 5 R —
BRI i AR B RN TP I TR BRI . 4%
A TSN o 28 Bl B0 T AR LR B S o
XL IE SR Y ST T 5 B AL Tk AR PR BE AR A 3

ik J3E R J3E A A 1 LA G AR B L AT LR AT
[ei) 14 Bl 5 TR 3 S8 A JEE - 249 a1 i 5



%8

iy 8 TR 25 - 2245 AR 11 3l 10 80 Rl SR B AR oy

1031

B4 R . =AU G B HE o R I I 2 16 E
SREAT I BRI IR 22T IE . AR5 EAT U IR
(ELA A X H AR IR T BT P 80 Al BR 3 5% » [
I AT R S BORE T . R E =SB AR R
B R A MAEAAGR T 1075 08 B v 300 U
RAE s 7E B UL BRI S LT - 5 B — Bl Rl 5 %K

e A 1| Tt 1 | h
3
b
e /e 2 ITEAR 2 [ B

I
e /i 3P TR 3 e *

Fi EU B 30 A S T 5 Ak BB R AR 5 X Tl BRI SR
(1 52 D00« B A B HC At 20080 AR L IR 9 155 20 R
RCEE I A5 J0) 2 2% i T o ol 00 . e i A
Rl i 4 B R 32 23 B 1K) SR I N (EL S [ I
BEIE R G Wl S WAL R IR SR R e 2
TR AEEREE LB HL

FEL

Ll
K

P4 R I RE I R0 A A B

Fig. 4 Data fusion model of temperature and relative humidity
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Table 1 The analysis of concordance rate of rainfall

Hw . 2 RERR Al 55 WL 55 Sk VR % X H % % kY
M i /mm Y & /mm

3.8 11.1 11.2 +4 0. 89

4.5 19.8 18.8 +4 5.32

4.8 25.5 24.5 +4 4,08

4.13 42,2 43.3 +4 2.54 i

6.15 30. 2 31,0 4+ 2.58 7

6. 21 46. 6 46. 1 +4 1.08

6.22 29.5 29.3 +4 0.68

6.23 60. 8 61.0 +4 0.33
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Table 2 The analysis of concordance rate of air temperature

H/A. A A BREAR 7 AR/ C BERE/C  BRKATREE/C  —BHEEE m — R/ %
3.7 1440 14.2 23.3 +0.2 1395 96. 88
3.30 1349 18. 4 27.3 +0.2 1295 96. 00
4.3 1440 20. 4 30.7 +0.2 1361 94.51
4.8 1438 17.0 19.3 +0.2 1435 99.79
1.1—-31 44621 5.6 23.5 +0.2 44221 99. 10
2.1—28 40305 6.2 21.7 +0.2 40117 99.53
3.1—31 44573 8.5 26.6 +0.2 44126 99. 00
4.1—30 43156 12.3 28.2 +0.2 42778 99.12
x3 EE—BESWE
Table 3 The analysis of concordance rate of relative humidity
Hi/A.H HRFEAREL n RARMEE/ % REE/ % BRRFRE/ N —BREAR m —HE/ %
3.10 1431 65 90 +5 1431 100
3.31 1200 36 96 +5 1140 95.00
4.1 1439 36 94 +5 1402 97. 43
4.3 1440 52 99 +5 1437 99.79
4.4 1153 56 98 +5 1153 100
1.1—31 44621 38 93 +5 44405 99.52
2.1—28 40305 35 98 +5 40012 99. 27
3.1—31 44573 35 100 +5 44132 99.01
4.1-30 13156 34 100 +5 12875 99. 35
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