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Table 1 The monthly missing rate of the pressure from the double automatic weather stations(unit: %)
Ao PR i N AR ok
A vl Bk AL B i [ i A vl B AL B i [] i A vl B AL B v [ s
1 0 0 0 2.55 2.55 2.55 0 3.23 0
2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0. 14 0 0 1.53 0
7 2.82 0. 67 0. 54 0 0 0 0 0 0
8 0.13 0. 54 0 0 0 0 0 0 0
x2 WEHBERRUERS I (26:%)
Table 2 The missing rate of the elements from the double automatic weather stations(unit: %)
= T i N AR ok
A uh Bk AL B v A i A uh B 3 AL B v A i A uh B 3 AL B v [A] s
KR 0.38 0.15 0.07 0. 33 0. 34 0.33 0 0. 60 0
LiERTRITA 0. 38 0.15 0.07 0. 33 0. 34 0. 33 0 0. 60 0
R 0. 38 0.15 0.07 0.33 0. 34 0.33 0 0. 60 0
bR 0. 38 0.15 0.07 0.62 0. 34 0. 33 0 0. 60 0
R 0.38 0.15 0.07 0.62 0. 34 0.33 0 0. 60 0
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Fig. 1 The histogram of the pressure

difference at Anqing Station
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Table 3 The statistical features of the double automatic weather stations
~ Al 3 .
S I O T S L ) G
5 /hPa 5805 —0.03 0.05 —0.74 —1.40 Fi 87.6 0. 00
K/ C 5805 0.16 14.02 76.10 579. 00 Fi 99.8 2.43
. AAXHERRE/ % 5805 —1.07 1.52 1.97 77.80 i) 99.8 0.16
e K /(m e« s™!) 5805 —0.01 0.09 0. 50 9.70 Ei 93.0 1.41
iR/ C 5805 0.02 0.58 —2.70 12.40 7 95.9 5.08
i/ C 5805 0.08 0. 81 5.35 55. 60 % 96. 5 12. 68
S JE/hPa 5812 —0.02 0.08 0. 40 —1.30 % 99. 2 0. 00
K/ C 5812 —0. 04 0.07 0. 00 3.70 £ 96. 5 1. 60
- MXHEE/% 5812 1.52 2.97 16. 00 308. 50 % 99. 5 1. 00
R/ (mes 1) 5812 —0.03 0.23 2.70 39. 90 7 95.5 8. 10
Hi/ C 5795 0.05 0. 36 1. 00 2. 60 Fi 94. 3 3.30
R/ C 5795 0.35 1.04 2. 00 5.30 E 91.5 16. 80
= JE /hPa 5797 0. 00 0.31 27.90 799. 30 & 99.9 1.10
K/ C 5797 0.03 0. 14 —3.01 21. 49 7 96. 6 2.80
. X E/ % 5797 0.34 1. 44 —13.1 323. 30 7 95. 4 5. 60
oo KE/(m st 5797 —0.02 0.26 —0.47 17. 66 & 94. 2 13. 60
iR/ C 5797 0.01 0.25 0. 88 12. 56 & 95.8 4. 20
FR/C 5797 —0.01 0.33 1.88 33. 00 % 95.0 12. 80
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Table 4 The out-of-tolerance rates of the elements from the double automatic weather stations(unit: %)
il E ! AR B - 2y X 5 cm Hb i BT B
LRk 0.0 0.1 0.5 0.7 20.1 29.7
T 0 0.1 1.9 0.1 1.0 2.5 9.4
AR T 3l 0.0 0.3 0.0 0.0 11.1 20.1

3.3 ZEBEIFHENEURE

8 3o o A3 A 22 L 4 e R AR VR % 22 1A M 4% T L
I R BRSO S ] A fEL S 98 20 /s 9 A 2%
R GLRIETHME L, K B 5 o — 25 1 o3 M7 22 (R B 1

EHRRAERRIE . [ 2 25t T % Ruk AB 3 2011 4F 1
H 1T H—8H 31 HZ /N i 22 (HA A1 5L - I
T 24 ASIEUCR ISl (. & 2 WL AB
ol 22 (H A AE VPR Z2 VL A Hefie K AER 0. 2 hPa,

\
“ —— ABMEZEA
\ — 244 R T B (E
5 | A i |
e WA At O B \
N
i
b
# PR O R Ml |
v A e L 1 . At
I \ LIl AN 1A
0.1/ NG Hlint
\ \ 1nn
| \ | |
\
70.2 T T T T T T T
01-01 02-01 03-01 04-01 05-01 06-01 07-01 08-01
H 3

B2 2011 4F 1—8 AR E AB i 221k
Fig. 2 The difference of pressure between Station A and Station B

at Anqing Station from Jan to Aug of 2011



752 M OH A

% 4R

%23 &

H/ME R —0. 2 hPa {H 2011 4F 4 [ 20 H#ijJ5 28
(¥ sh T A I B2k, 2% 4 A 20 HAj)S
Ty S ER SRR LA 1 HE 4 A aARE
ZEMEAH Mg FEATE 0~0. 1 hPa i [l N A2 4k, 1
4719 HIFRAEZMEIF G ¥ —0. 1 hPa, 4 J
22 HPA G W4k 0,—0.1,—0.2 hPa, HILPIH
FIr 4 7 20 HAT/E Kb —BER&G LT 4 ~2 H
(AT T — M RG22 (2011 4 1 A
1 H A BWHHES 75 SIS, WTHRE
IBAT I A 3R 5 03 R 22 7T BE A 7 AR A A B
A6 R T AU 3 ) X 25 0 DA R 25 (8 B A
PRI, T LA RIS 2 B3 b Al i AR Ak SE AT RS HE 4
AT 4 i K alE
3.4 EEATUISE

H AT E A 3h 40 AL 7] RE TR %

0.8 1
0.6
0.4 r
0.2 1

0.0

ZIAFYIE/C

—0.2

—0.4 |

-0.6

—0.8

—E— PO A BT e Tl

e PR A FOASCE X R SR 0 R A [ Y A
[ ON S R o T < IR 7 7 B I N
S FIAR T3 24 ASBFUR 5 om MR AB 3 25 (8 F 4 {5
AIASACAE B . AR T T3 AB 3 2 B T B B A9 H
AR, fE 21:00— YK H 08:00 Ay [A] BL HL, A
i UL 0 L S M LG B s H 25 (H R Ch FR s H
09:00—17:00 A 3 X I M & £ 85 K F B ¥, H
08:00—12:00 2 {H 5 B B & 33 Ji e #4, 1Mi 12.00—
20:00 ZEMH S LI G R B, 22 DSl R 7 3 1) b v
ZEWA LMW AL, X AU S 1 B A
RSN H AR, X R AL 7E B 3
Sl B AT I AR ME 2 B, DT A ER 4l K 0 A 7E T
R 0L T XU A A4l AT L i xk 22 4 B AR 1k
P18 W 4 5 R i R B 3 AR Ak o PR TE B B

22:00 00.00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
il

B3 X 5 om Ul 2 P (E A H R RRAL

Fig. 3

The daily change of 5 cm ground temperature difference from

the double automatic weather stations
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Data Evaluation and the Advantage of the Double

Automatic Weather Stations

Wen Huayang"”? Xu Guanging” Zhang Hu® Hua Liansheng” Tan Changchun® Zhou Yao®
Y (Anhui Climate Center, Hefei 230031)
2 (Anhui Meteorological Information Center, Hefei 230031)
(School o f Mathematics, Hefei University of Technology, Hefei 230009)

Abstract

Anhui Provincial Meteorological Service starts pilot run of double automatic weather stations at na-
tional weather stations in 2010. The stations are deployed in Xiuning, Anging, Kuche and other districts.,
and they have been put into test run one after another since October of 2010. A detailed assessment is car-
ried out to evaluate the hourly data of temperature, air pressure, relative humidity, 2 min average wind
speed, 5 cm ground temperature and grass temperature of the double automatic weather stations in Xiun-
ing, Anqging and Qimen from January to August of 2011. At the same time, the advantages and disadvan-
tages of the double automatic weather stations are discussed.

The data integrity of the double automatic weather stations is analyzed by calculating missing rate.
The missing rate of air pressure of Station A is 0. 38%, and Station B is 0. 15% in Xiuning, but rate of
Station A and B both missing at the same time is only 0. 07%. So it is considered that the double automatic
weather stations can reduce missing rate, and ensuring the integrity of data. The difference of the double
sets of data is discussed by the statistical features, consistent rate, rate of gross errorand out-of-tolerance
rates. Through the detailed analysis, it shows that most elements (such as temperature, air pressure and
relative humidity) of the double automatic weather stations have stable and smaller difference. For exam-

ple, the average air pressure of station A is lower than station B in Anqging, with the difference of
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0.01 hPa. In 5812 effective samples of difference data, there are 1659 samples with difference of 0. 0 hPa,
and for 99. 2% of all the samples, differences are within 0. 1 hPa. The standard deviation of difference is
0. 08 hPa. The difference has higher concordance rate, lower out-of-tolerance rates and lower gross error.
For example, the consistency rate of temperature is 96. 6% in Qimen, the out-of-tolerance rates of humidi-
ty is 0. 0% in Xiuning, the gross error rate of air pressure is 0. 0% in Anging. However, some elements of
the double automatic weather stations have lager difference, such as the grass surface temperature and
ground temperature. For example, the gross error of grass surface temperature is 12. 7% in Xiuning, and
the out-of-tolerance rate of ground temperature is 29. 7% in Anging.

The data evaluation shows that the abnormal data, instrument systematic error can be found through
monitoring the difference and the moving average of difference data, and whether the instruments have sig-
nificant changes in performance can be determined by the daily change characteristic difference data of the
double data. Thus, the double automatic weather stations have the potential advantages of ensuring the

quality of data, and resolve the deficiency of current automatic stations in some degree in operation.

Key words: the double automatic weather stations; data evaluation; integrity; difference

S222,299,229,299,209,039,293,999,093,299,090,299,099, 299,299, 293,999, 293,999, 099,239,099,299,099,203,999,093,999,099,299,099,299,999, 093,939, 093,239, 090,239,299, 299,999, 293,999, 093,299,099,299,099

(R B S & 2 #R M # f T

(AR ZFMOOUA TD R RSB F I SM AR LG S AR T, F 2RISR 5 BEARERIF
R R - A R KRR BRI 5 92 AR 45 o N A T 45 DG AT WF 5330 3C Ll 55 R 48 A0 F 5% 1 4R 5 BN Ah SRR 5 R
G2 S R R (B Bh 73S 58T Il B B3 5 PR I8 s [ P AD R S W AT ol 55 I B R R S K4 B FIREAY

5 iy LSRRI T

Lo SN SO M, B SO N R (AR ik SR SO RS LA 3~ 8 AN S s 1 ik 4 3 B DL B
B U A R R S SO A 44 (M AL MR G . SR TR SCHE S 200~400 5, 98 SCREEE S 500 A B 72 A7 G 1 B BE I Hh 3G
30,

2. B ASCHE Y R EMT L E WL, A R RIS ) s P e SR R AR R I, R
FE A R =R R 2 4 b D SR

3. ZE IR EZWFIA I SCh I AT RS . MR BE KA EE. XEEH. T4 4E. 50D Gk IETL %
FZRERNX AL, B B R R AR R R

A TERL B HE AR N R R [k S TR B DA L B T A B T 4 A s R B

5. BHEAREMA G EH 2 E AR L0 E RS AWM. SME AL M2 B E FE# SME RS,

6. M _E# % (http: // qk. cams. cma. gov. cn) BRI M F X EFEELEZH(RIEBN(BEM LABTTH). MEAKBIZA
B HTE 6 A WPE IR S E R — 2 T8 B 15 OB TE 2%, - B9 AT RS

7. X IECE RS R AUE R TCR . S IR AN SCF R AT B AR I ORI, KNS IE VR B AR AT ELTR
o

8. AT A B AR B G RO ™ T7 5 B —— BT A R R v SOR R PR P AS T A A T
A A T 2 IR 55 A . L) AR T e i 7 & (B 3 58 75 W A0 R TR O ) B0KE LA 1 4 A Uk 7 i i s 3 47 3¢
o

Wl % f . R iE & % gk. cams. cma. gov. cn,

HuhE < v B RGBSR B O SR 4 ) G S S B2 1% - 1000815 B3 < (010)68407086,68408638; M ik : qk. cams.

cma. gov. cn; E-mail: yyqxxb(@cams. cma. gov. cn, yyqxxb@163. com,



