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Data Processing Methods of Double Automatic Stations
Based on Space Consistency Check
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Abstract: Since national automatic weather stations were run in dual sets, the algorithm to make multiple
sets of data generated by the double automatic stations into one set of data has become an important issue
that must be resolved before the double stations are put into operation. This article presents the master
and slave law based on the space consistency from the standpoint of the data of “hot spare”, and also pres-
ents two data processing algorithms based on revised synthesis method according to spatial consistency
difference from basic statistical principles and the angle to ensure that the data are continuous. We evaluate
the integrity and differences of the results by the two algorithms using the hourly temperature data from
Xiuning Station. Many assessment methods are used including missing rate, the mean of difference values,
the standard deviation of difference values, the consistency rate of difference, ultra-slip and coarse slip etc.
The results show that both of the two algorithms can guarantee the integrity of the data well, and the re-
sults of these algorithms are closer to the “true value” and also can reflect the true situation of the atmos-
phere. Comparatively, however, the result based on the difference between the revised synthesis is better.

Finally, the double station observation data collected from Kuche, Anqging and other three stations are
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used to assess the spatial consistency method which involves the algorithm. It is indicated that this method

is effective in general. Especially, it has a better discriminant ability in humidity, pressure and tempera-

ture, but is less effective in distinguishing wind speed, which may be affected by local topography or the

impact of selected reference stations.

Key words: double automatic stations, algorithm, data processing, space consistency, temperature

5

2010 FLRBMBERE mAE S EKMERXL G A
RGN E BT E R AR E LR T B
R R AL R R AE 10 A B E O A Bl
OO 3 35 9 58 AR A A sl TR B AL 40 51 h
A B O 32 4T A Bk o A — A B 3.
WHAE , H T 2010 4F 10 J fi 24 A s 17 .
SAT A B BB AT I AR R R R EE R
I XU 45 S8 3R 1 7 A A A e 1 A B A
Ay — 2 5 e Y A 1) SO0 B A oy RS AR A GE AT
Ji WhZ fifk 1 1) R L ) R

ERINSIAPIN (P S ESS IR & ) P LR R I
ST ALY BF 52 5 B2 48 v 75 22 15 SR 2 A% ml
A7 (Hall et al, 1997; F 445, 2004) , i 26 5 58
I S P [ e R 7 A NI = [ I S o N 4
N VETF 2 L % A B3R A 2 T b o AR A A 45 4
B W KB Ak B T R AL EE AT B G R4,
2003) A i # i (Mutambara, 1998) | K /K 2 & I
(A B 55, 1998) F1 45 1 ke 3K B2 i (Kamberova et al,
1996) 45 J7 ¥k . 2 [E B 58 0o B8 Ak B rbus 45 1
USCRN =2 I 1% J e {0 e e 3 Ak B ) 5 hy 25 it
) A L AP B8 1 5 B B A B A R 3 XL XL
Ji 7 BE (speed of fan) WEk}, 1 H i #i % (1 W E A 3
3 SR FH A3 TCAH 56 2508 DR TG v 8 R A O
A B B . TS U A S s AT s
FEZ BN E PR —E, a8 E g T
BRI AL, A R — B 58 B .
A SN LA EPIAS B A B A 3 G il 1 508 X B
Uil SR B A A AT B R R T A R e
A BT IR IT TR R RS T — S 35 458, R
7 52 0 B Ak BT SRS

1 R

R BB 2010 4F 10 A & 2011 4F 3 A&

TR T %8 PR BB R 9 P 2 L BERIE 5 Bk
T IV £ 3l R il 1) 3 /N Bt SO0 e oG At 3
(2 2% il BRI R L B0 TR B H T B L AR
ZF BB R R BRI D HERI S B 10 Ak,
AR UL R B R 20t B U A R E R K
TR ) = G0 S S BT R T OBUAES i ) L
TR A 04 o s o O A A O v A A A AR
LG 38 A0 MR (G B8 B i) — S0P R 3 — BOPE A
B 5 (52 DL SCEF 2008 ] 35 ZE 58, 20105 X /77 5
2006 ; {2 1655, 2007 5 2010) o i WL 3 ¥ A5 38 3 )
5 I 4 ) 1) B 18 S A e

2 Bk

MOAB G2 (E M B ER R T R
BN BT R T A S A M A
FUBT o BB AR B op 5 R (20100 58 AR AL A
3y 3t ) R HA T3 (0 A IDORS 2 1) d5e K R iR 25 1
KRR 0. 2°CL S 2200 3 hPa, AH X B2 oh
+3% KA E0.5 m s ), X oA — S
By AR R ITIE 5 £, AN /N T 4 (2006) SR A 23 [ 1]
VST 365 94 7 3 T B KRG 4 43 ) B A K I LR
RIS RO BT EEE T E RN AT
ZAESE (20100 $& T3 4 [E /N B K 1 28 ] —
BRI 3k iy 1 T B 2 (I G A R 4G
YA 1 DT L T S5 AH 6 A 4 . T A SR I 28 [ —
FOE R A T DL Oy 3T A R Bk R e
JEE 2 0 A B R AT 25 AR B TR B S5
e B A ST R A ELACHI T A

TEWGE A WL i PR 2 B0 R {at 5 {0}, e84
BOHEUE A = ARSI B Ry (e} S e NS
BB R (dy o dy e d, b BB A U N

(5hos = 230 o 585§ W2VK F B B @b,

Flsio ,H\EPAa:%—(a a,-]):%a,v]—



% 8 1 TR AR TR 4 T A ) — B B XU B BRI O TR R R 1071

1 4 1 4
?a; s —a; s Ab= ?bi 1 _?bi s —bis As = ?5; 1
%51‘7,1 - §; 9EI] Aa,Ab ﬂ] AS ﬁ%u%‘%i—\‘ﬁl HTJ‘XIJ a,-\b,

Fls; BT 3 AN B YR JE B U Ak (B 5 2 iR IR
TACEIZEE . 2 Aas=|Aa—As| s Abs=|Ab—As
B a0, MK F 225 500 s 7E @ B 20 Bk BRR B 1Y
KN, 5 R EE Y T w025 0 o s
3 o 0T S A A A B R R B Aas<< Abs,
W LB AART T b0 a, 7E @ B %15 2 % & ol B 5K iR 5
BN EEIE IR a, IEH A AT REMEE L A Ay b,
527 & ulh kEK 0 BT O 20 0, 1E B 0 AT R
o

Hh Bl — e 3~5 4>, I3 I A0 R )
TR B (R B 25 N B L 500 m, S5 B A O L 48 A
T, — M AHBEAS B 2 100 ks Dy 52 850408 AH O 3R £l
o B MK (0=0. 01, HRATHERI K.,

2.1 BETZE-HUMERE(EHIZ“EFE")

AR AU A ACB U 25 (H 7E 1R B 2 )
H BBl o B — B ALES I A 3D 1 R £
BERE M0 53 4b— & (B o) WIAE S “$asg 0 7 kL, B 4%
FHBERE: 24 A B 7 ik 2 {8 57 5 I R A SC I i =5
() —BOPE AT W, 7 Al B S I BT B4
P e, e 2O i — B o8 B AU

PABEHE A 3l o 32k, A 4] CHR 3 42 00 A %
BRARSCVFIRZE 45 AU 22 (B E O 0. 4 C LR
K +0.6 hPa, AR E 6% R+l me s 1),

(1) Yla,—b;|<<0. 4 B¢, B z,=a;;

(2) YBla;,—b;|>0.4 6, MIAKN A.B s H A

24 +
b

19 "
9 A |
= LT
= W
E 14 ML
i Py
r ol

Kt S Be
4

—EHHE IR AL G TP 3~5 A~ 5%
sl s EAT 45 () —BOME FI WF (LR o, 5 6, oEn iU A B
ZIRR e H A <0, 4. 0] @ 1 F R . 1 2
A ANESN o, 50, W7EE . Ha 50, WEMA
B0 4, FED : F Aas<<Abs, W] 2, =a;, /N 2, =
bi .

(3) # a; 5 b; Fh—GRIN, He BN J5 kAL
PR A7 a; BRI, 2, =05 BN 2 =a;s

(4 A5 a; 5o, BIE 0 = R,

2.2 ETZE-—HMEMEEITESGHE(EHE S
BE")

B R B AR Oy S S R T A B
“ELAE” . BB 22 (8 A TE O BE N K T E SR 1 F
BB AR Sy 52 Il 55 1% B Bk, 24 B0Hie 22 S5 o i )
JH 23 [] — SBov 0 1, 6 30 A 20k O ) 22 (48
XA AT T IR DL e 5 BOROHE 10 1 2i 1. B
LI W —E BB, FEWT .

(D) Yla,—b,|<<0. 4 B, z,=(a; +0,)/2;

(2) Mla,—b;|=0.4 W& AasAbs,z;i=a;,—
%A,E\mﬂ,z{=b,+%mﬁ* A= %i} (a; — b)) ,

j=i4

Bl A R ABHASES] @ B ZIRT 4 A BF R 228
YA ;
(3) #F a;, 50, Hp—A~FW, ¥ B0 Jr ik 4k

B 0, B 2= b+ A T b, B = —a,

_?A;

() 45 a; 50 PEIL N = S

—ky == =AW — B

BubiR BB

i
J

30H21:00 4H21:00 8H21:00 12H21:00 16H21:00 20H21:00 24H21:00 28H21:00

i

Bl R RE R 54 2010 48 10 A /NNl H A

Fig. 1

Comparison of hourly temperature of the double automatic stations

in Xiuning with the native automatic stations in October 2010
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Table 1 Comparison of the frequency of hourly temperature missing data of Xiuning double automatic stations
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/UEL /UEL /UEL /UEK 128 JUEK /A
10 3 107 3 12 3 3 744
11 2 3 0 0 0 0 720
12 2 1 1 0 0 0 744
1 0 0 0 0 0 0 744
2 0 0 0 3 0 0 672
3 0 0 0 0 0 0 744
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Fig. 2 Comparison of hourly temperatures of Xiuning double automatic

stations with this automatic station by different algorithms in October 2010
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Fig. 3 Difference values of hourly temperatures between Xiuning double

automatic stations and this automatic stations in October 2010
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Table 2 Statistical description of hourly temperature by different algorithms from double automatic
stations and the difference value of this automatic stations from October 2010 to March 2011
VERG) A7 ¥fE/ C bR/ C — R/ % 2R/ % M5/ %
10 Ak 0.07 0.121 95. 50 0.14 2.59
B Fuk 0.03 0.131 95.09 0. 68 1.91
Gk 0.05 0.127 95. 36 0.41 1.64
11 A Fuk 0. 10 0.103 95. 83 0.42 0.83
B ik 0.01 0.107 97.50 0.14 1. 39
A LA 0.06 0.109 96. 39 0.14 1.25
12 A Fuh 0.13 0.121 90. 46 1. 34 1.48
B Fuf 0. 04 0.136 93. 41 1.21 1.21
[SIR7S 0.09 0.132 92.07 1.34 1.61
1 A FEuh 0.17 0.134 82. 80 3.49 2.42
B FEuh 0.17 0.134 83. 47 3.63 3.90
A 0.17 0.134 83.20 3.63 3.90
2 A Fuh 0.17 0.124 82. 89 2.53 1. 34
B Euh 0.15 0.125 84.97 2.08 2.53
FERiRES 0.16 0.125 83.48 2.53 2.68
3 A Fuh 0.14 0.109 90. 05 1.34 2.55
B Euh 0.12 0.108 91.94 0.67 2.02
Gk 0.13 0.109 90. 73 1.08 2.28
F3 TE—HEANLRITEMS(FEL)
Table 3 Impact assessment of spatial consistency discrimination (according to stations)
(X)) | EE SH A/ HE AR /AR IR T L 6 I 8] Bt
4 FEIR BRI O HE e 75 56 74.7 1—3 A
i BLAR T iE A 0 / / 1—3 A
ot 75 56 74.7
;B T AR SR 191 138 72.3 1—4 A
. /N BH R KA 453 435 96. 0 10—4 H
LY RS R n 57 80. 3 -y
&t 71 630 88. 1

x4 TEH-BEHNLREG(HER)
Table 4 Impact assessment of spatial

consistency discrimination (according to elements)

=y ZE B BRIV BB TE A 4]
w2 2 U UHL L/ %
HTAES 207 204 98.6
e 215 196 91.2
! 148 139 93.9
R 3 220 147 66.8
&t 790 686 86. 8
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