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1.3.1 A Uug , (5)
i ug = Ju%sl + M%sz + .t u%n (5)
( ) s(x) 14 (A B )u,
S= | 20w - ax)? ) (6) n te
ip! o we= |2 (6)
k=t 1.5 k
i, = s/ n 3)
(2) (3) LAy i , ,
Ax; nm 53 k
an 1.6 u
(1:1,2,3, ...... ,n),m 5
, , u, (7
, " (n> U= ku, (7)
5),
) A 2
(4) 2.1
, 500 ~ 1100 hPa,
(4) 0.02 % FS(full scale) , R
1.3.2 B 3 ,
B , 8
( , (
)~ )
, (2) (3)
B , 1.
( ) B
1 hPa
1050 0.09 0.11 0.09 0.13 - 0.06 0.11 0.07 0.15 0.023
1000 0.03 0.10 0.08 0.09 0.08 0.05 0.07 0.04 0.010
800 0.11 0.09 0.05 0.06 0.09 - 0.1 0.12 0.10 0.025
(4)
A Up: ( )
U, = 0.020 hPa , 500~1100 hPa ,
B 0.01 % FS, 1000 hPa
AP=0.10 hPa,
, k=
1.732, U

= AP/k =0.10 hPa/1 .732 = 0.058 hPa
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CAWS600- 0.06 hPa/ min, 2 min,
B , 0.12 hPa. s
0~5V S 0.12/1.732=0.069 . B
+0.10 hPa, ,
R k=1.732, R R
Up A s
ug, = AP/k =0.10 hPa/1 .732 = 0.058 hPa ,
9 B b
b 1 @ b
0.05 hPa, i 2
, k=1.732, ~4
Ups N
ugs = AP/k = 0.05 hPa/1 .732 = 0.029 hPa
B , (5) B ’ B
ug N
[ 2 2 2
ug = Ug + uUp + Upy = 0.087 hPa 2 .2
(6) U
u, = Jui + uy = 0.089 hPa .
(7) U= ku,. : L~ 60 C~ +80 C,
, k=2 U= 0.06 C, ,
2u,, u -30 C,-10 C,0 C,30 C,60 C5 s
U=2x u, =2x0.08 hPa = 0.18 hPa 9 ( 2 min)
@ A
( )
B L@ 3
® 2.
2 C
- 30 -0.03 -0.03 -0.03 -0.03 -0.10 -0.09 -0.11 -0.10 0.024
- 10 -0.08 -0.09 -0.10 -0.07 -0.14 - 0.04 -0.07 - 0.04 0.011
0 0.09 0.10 0.11 0.07 0. 0.06 0.05 0.12 0.09 0.016
30 -0.06 -0.09 -0.06 -0.10 -0.14 -0.05 -0.07 -0.11 - 0.04 0.011
60 -0.10 -0.10 - 0.05 -0.03 -0.10 -0.11 -0.16 -0.17 - 0.09 0.015
(4) ,
A Up:
uy = 0.016 C , -60 C~ +200 C ,
0.06 C,
N s k=1.732,
[51
Up

ug = 0.06 C/1.732 = 0.035 C



17

638
(6) Ue
WFY-201 B ) ug = Jup + ug > = 0.084 C
51 +0.05 C.
(7) ,
, k=1.4, ’ k=2,
Ugy u
ug = 0.05 C/1 .4 = 0.036 C U 2u x0.084 C =017 C
CAWS A ’
600-B , B
0.1 C,
; k=" 93
1.732, Ups
ugy = 0.1 'C/1.732 = 0.058 C
’ , 10 % ~
’ 100 %( ), 2%.
0.05 C,
, k= , 3 290 %,70 %,
1.732, Uy 30 %, ( 2 min) 10
ug = 0.05 C/1.732 = 0.0289 C
B , (5) B ( )
Us , (2) (3)
Up = JMBIZ + uBzz + MB32 + uB42 30
=0.082 C
3 %
90 -2 -1.8 -1.8 - 2.1 - 2. -2.2 -2.0 -2 -2.0 -2.3 0.050
70 -2.0 -2 -2.0 -2.2 -1. -1.9 -2.2 -1.9 -2.2 -2.0 0.040
30 -0.8 -1.1 -1.0 -0.5 -0. -0.8 -0.9 -1.2 -0.7 -1.0 0.067
(4) up = AH/k =2%/1.732 = 1.154%
A Ua
uy = 0.054 % DIM10
<l %, ,
k:1.4, Upy
Ugp =1 %/1 .4 =0.714 %
CAWS 600-B ,
, 10 % ~ 100 % +1 0
[ — )
, 2%, AH=2%, , k=1.732,
b ”BS
, k=1.732,

Up

upy = 1.0%/1.732 = 0.577 %



1 b A b
0.05 %, . .
, k=1.732, , B
Upy : 2.4
ugs = 0.05%/1 .732 = 0.029 %
B , (5) B . .
Us : , :314.16 mL,942 .48 mL;
Up = ,/Mzgl + uZBZ + u233 + MZB4 :0.2 mL~0.5 mL.
=1.475% )
(6) U C - ) 6 ,
U, = Jult+ ug 2 =1.476%. (
(7) u, , ) s (2) (3)
4,
, (4)
k=2 A Up:
U= ku, =2x1.476% = 2.95% upy = 0.073 mm
4
/ mm /(mme® min~ ") / mm / mm
10 1 -0.1 0.1 - 0.2 -0.2 -0.3 0.2 0.087
4 -0.1 0.3 -0.2 0.0 0.0 0 0.07
30 1 -0.1 0.1 0.1 -0.2 -0.2 0.1 0.061
4 0.1 0.2 0.1 0.2 -0.2 0.3 0.070
B .
s . ( 2 m/s~60 m/s,
) g 0.99~1.01 ) .
0.2 mL, 0.001 mm A ,
b 9 (
k=2, . 9
ug = Ah/k = 0.001 mm/2 = 0.0005 mm )
(6) e : 5,20,30 m/s 3 ,
U, = /uA2 + ugz = 0.073 mm s ( 2 min) 9 R
b (
k=2 u . .
U= ku,=2x0.073 mm = 0.15 mm ) (2)
2.5 (3)
5.
5 m's
5 0.36 0.45 0.31 0.30 0 .45 0.31 0.23 0.38 0.34 0.024
20 0.21 0.28 0 .40 0.34 0.26 0.41 0.15 0.44 0.39 0.033

30 0.32 0.47 0 .44 0.69 0.63 0.55 0.31 0.23 0 .48 0.051
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(4)
A Up:
Uy = 0.309 % 0.8 Pa, , i
x 100 %, ,
0.48 %,0.165%,0.17 %. , 5 m/s,20 m/s,
B 30 m/s 5 m/s
(61 (71 ( 5 m/s ,
) 15.3 Pa. ,
0.8/15.3 =5.2%, ,
, k=3, 5.2%/3
0.05%, , =1.73 %; 20 m/s
1.732, Uy 244 .9 Pa, 0.8/244.9=0.3%,
ug = 0.05%/1.732 = 0.029 % 0.3%/3=0.11%,
30 m/s 551 .0 Pa,
0.8/551.0=0.14%,
’ ’ 0.14%/3=0.05%; ,
’ ’ , ( ) thne
’ Ugs = 5.2%/3 =1.73%
1S 03966 , B , (5 B
3 ) s Us
Up up = Jud o+ ude o+ oudy b ud +ouds + ud
up = 0.3% =1.788 %
(6) U,
HDE 500 wo= Juld+ ug P =1814%
’ (7) ,
0.5%, , k=3, ’ k=2,
Ups u
tp = 0.5%/3 = 0.167% U= ku,=2x1.814% = 3.63%
HDF-500 , 3
0.5% ,
, k=1.732, ’
Ups
U = 0.5%/1.732 = 0.289 % A
, B
0.05%. ,
1.732, ’ ’
Ups

ugs = 0.05%/1.732 = 0.029 %
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Uncertainty Analysis of Various Sensors Calibration Results for A WS
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Abstract

All measuring results contain errors. When using high accurate instruments, the measuring error is small ;
otherwise , the measuring error is big . If any measuring instrument doesn’ t pass the calibration or verification,
its measuring value doesn’ t have a relation to trace the origins, so the measuring value is not trustworthy .

AWS is composed of various meteorological sensors (air pressure , air te mperature , ground te mperature , air
humidity , wind direction, wind speed, precipitation and so on) , data-collecting, data processing, datastorage
and data-display, etc. It is the same as other ordinary meteorological instruments that as time goes on the mea-
suring errors of various meteorological sensors and data-loggers will drift . In order to guarantee the accuracy , the
reliability , the comparability on the measuring value, using the same standard meteorological instruments and
relative calibration equipment in accordance with verification regulation or calibration specification and to carry
out the periodical verification and calibration of various meteorological sensors and the data-collecting of AWS are
very important . By means of the analysis on the calibration results’ uncertainty , it is an importance stage to ex-
amine the reliability of the calibration or verification results .

How to carry out the evaluation of the uncertainties of the verification results is the technique proble m
which usually occurs when setting up a standard and replying to the check. Because the instrument structure
principle and the using environment conditions are different, the quantity of type B standard uncertainty is dif-
ferent. According to JJF1059-1999 “evaluation and expression of uncertainty in measure ment” , the method of
the evaluation for type A standard uncertainty , the evaluation of synthesize standard uncertainty and the evalua-
tion of expand uncertainty are the same . The evaluation of type B standard uncertainty is different. It must be
noticed that, when carrying out the evaluation of the uncertainties in the measurement, it is not repeated and
not left out . Otherwise , it will bring nonscientific or unjust judgment for the evaluation and expression of the
uncertainties of the verification or calibration results .

According to verification regulation of A WS, evaluation and expression of uncertainty in measure ment

(JIF1059-1999) , the simplification evaluation of uncertainty in measure ment and the verification or calibration
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data, the uncertainty of measuring results of different meteorological sensors will be analyzed in details, it has
important instructional significance to the evaluation of the credibility of other type AWS and normal meteoro-

logical instruments verification result .

Key words : A WS ;various meteorological sensors ;calibration result ;uncertainty analysis





