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Difference Analysis Between Automatic and Manual

Atmospheric Pressure Measurements

JU Xiaohui REN Zhihua CAO Lijuan LIU Xiaoning

National Meteorological Information Center, Beijing 100081

Abstract: Based on the atmospheric pressure data from 2001 to 2007 during parallel observation, analyses
have been made on the differences between automatic-observed and manual-observed atmospheric pressure
data, especially the cause of differences is discussed. The results show that most automatic-observed pres-
sure data are less than manual-observed pressure data. And the higher the sea level elevation is, the more
evident the differences are. Because of systematic error in manual pressure formula, the manual pressure
data before 2004 are larger than that after 2004. There are obvious daily variation and annual variation in
pressure differences. In the higher temperature of period or month, the pressure difference is great al-
ways. The statistic results show when the temperature is higher than 30 ‘C or below —30 C, the differ-
ences between manual and automatic pressure measurements are considerably obvious.
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Fig. 1 Geographical distribution of the

meteorological stations in China
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Table 1 The threshold values for pressure

of different height

SIEAK PR /hPa

TEAR 75 JEE /m AR FRAE /hPa

0<<h<I500 909. 4 1058. 5
500<<h=<<1000 859.7 1008. 8
1000<C h <<1500 810.0 959.1
1500<C h <<2000 760. 3 909. 4
2000<Ch=<:2500 710. 6 859.7
2500<h<I3000 660. 9 810.0
3000<Ch=<<3500 611.2 760. 3
3500<Ch=<<4000 561.5 710.6
4000<Ch=<4500 511.8 660.9
4500<h<I5000 462.1 611.2
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Fig. 2 Frequency distribution of the differences

between two pressure measurements
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Fig. 3 Daily variation of the difference between

two pressure measurements
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Fig. 4 Seasonal variation of the differences

between two pressure measurements
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223 A 25 A #4100 m #Y 500 m Y #34 1000 m {1 #1200 m 4R 2000 m {1
ITIER R REZME REZME REZME REZME UEZEMM
1000 —0.06 —0.10 —0.16 —0.22 —0.28
800 —0.05 —0.08 —0.13 —0.18 —0.23
600 —0.03 —0.06 —0.10 —0.13 —0.17

FEBA GEREI> BB I3 » — 340 & 2005 4F Z i
MR, o5 — 40 S 2005 4 22 5 1 %R, i iR )
A v BE T A LA AR 3 U L 2R {E A R A 6

0.4

—o— 20044F Iz LA Bif
—=—20054E K LU

o
S8}

UHEZE(E/hPa
(=]
o

0.1

0 500 1000 1500 2000

T B /m
V6 AN [ i v X L 1 R 2 1E
Fig. 6 The difference of pressure

corresponding to different altitudes

FE 2005 4F Z F S 25 {8 Bl & g B B A 38 m
HR AL BTN . WK EAE 500 m DATR B RUE
2 AR/ AN F] 0.1 hPa; X4 ¥ 4k 5 35 3] 1000 m
W AE 2T 0.1 hPa, YK & 1k 5] 2000
m S JEZE#E T 0.3 hPa, £ 2005 £ 22 )5 .
A 22 M1 B A T A v JE VR 1 T o 1% s A AN
BT, 75 500 m AN KR Z TR 05500 ~
1500 m, R Z(EHBTE 0. 1 hPa A2y . XKW,k
ZEHAE 2005 4 Z /X 5 3 3k e B2 Al U .
M AE 2005 48 2 J5 S 22 (B A 5 0 1 44 v B AN FURk
XL EEH 2005 4F Z Fir A\ UL ) 5 i 4K b XA R
JER G 25 ARCR RS R R ZE R, Ml
FH 2005 4F 2Z 11 = 1 35 65 3 1) /< 9 R 2 UL



WO R . 11 30 5 AT IR 1 25 5% KR IR 43 B 109

51
[) A,
2.4.2 HBEBESTEEEZFHH A

F2h 5 AN TR 2SR —HA B R
H ARk (& 3) R ZE 1528 Ak (& 4) L BREE J5L R 2 52 1 <
EZEEHHEFZ—.

N T WRIE I 56 2 i s AR ) AR AR 25 18
AZ R, C RUR T AL [ shh U 5 & i
TR PR RE B SR 2 H R LR 7, &7 Al
ZIFECO”FRCO~10 C”;“107FR“10~20 C”7; K
WM, B ER,CRIMI R A A S AL
A 2 (L AT 1) A8 AR B A AR 2 — B, YRR
FE 0~10 CH} (BERhZIEE R 0" SR ZE /. b
BB TR SRR, R HAR LT & . R
BT 30 CEL T —30 Cif, AEE MK K., A
()2, C BUFN T B B sl i< 25 (Rl 25 <R AR 1k
iR R AN C I A g L ZEM B R F 1
R S SR ZH . K2 0. 2 hPa, MR &
F 30 CafffF—30 CHf.C R EHBhTIEEME
Zi3t 0.4 hPa, T C B[ 3l i< AL s 12
GAEAEEINE L BRI 30 CEK T —30 CHg
o HF s S B A B0 O R s B e A T DA R R
A AT P Tk J3E A 1% B 23 o TR 25 7 AR B R R

=30 -20 -10 0 10 20 30
i/ C
B 7 AR R Y S 25 A
Fig. 7 The difference of pressure
corresponding to different temperatures

AR 2 3L A oy s A 119 3L B2 B 85 U 22
(FRPNE PN YR EWE N DN % o = e pY RN D)
AR/ > B0 = A R A N T R
JEAE SR BT T RN R A
TR Y BESR AU 2 A A JlE 2 R X AR E Y L 2 A Y
1y it s AP X L UL Y R B Wi A K AR R
(R E A/ N S 7/ M NGF 935
T R T T A TR AR 1 15 2 9 O+ 0T A o 08 AL
i CHY [ 2l ol 1) AL A . R 7E25 C UL B

(SEFRIA IR T 30 COR, K IR ER R ERZE
(R CI IR RN I P a=1h B2 A NP WA S (i et =
TR m AL I, B AT R SR TR [ BT iR
FEN REFRAERR I TAENE O, 45 R R W], Teie i B T+
o BRI SR AR HE RS B A 2 3 K. T3
FH B PR HERS 322 TR S N AL B8 1<
FEBRAE s - X5 T BE I A 22 46 7 3 A U AR 12 2
T A (R i B 23 77 A W R T 28 25 . FRTE i il
PRBER A A o 8 o T A% BB 7 AR Y B A
R AU TERR SR 1 1R 22 A SRR B3 ™
AR IR B RS R 25 . BUR PTB220 SSRGS &0t
T AN H CIMO™ 5 Y, i B XS 5 4
FE A R R 2 R T EL 3RS RO BE B P
P4 T B D PR I 50 A kB L TR A AR R AR AR 1Y
IBEWREE T  AH Af JR A B 25 R hy Ik 3 M AN 2
AR B AL R 2 A5 R A% R A D A5 1Y) < A
/NN B 35 0 T SR 22 K.

3 4hip

(1) RZ%A s Wi py <R8N TR
NTHE S-SR 2ZHEFH R 0.1~
0.2 hPa, HEMAIENZEFRA,AIEF 0.3 hPa,
A 2E(E B B W H AR MR RN 2 AR 4k

(2) 22 5 K DX 38 40 A1 A 36 1A 75 96 L 74
DU H 7 2 B RO N AT R A 1 X R
FZ{HZAE 0. 2~0. 6 hPa, H o #843 [X 38 ) 22 {8 1k £
0.6 hPa L I, 753 [ i o A< 3 b DX 0] 25 5 A K
48 K ZBAE 0.2 hPa LI,

(3) | TIHHEAX MR B FE 2004 4 K ZHi A
LRI ) A 3 A A e R VR R B B g 1
J7 o AR KRR BE R R . F 35 N O A Y 25 Al
X

(4 GeitRW AR T E s I8, A3 S
N WA 25 (AR ek T . 76 30 C LA LW il
WEEA—30 CLLTRRIEAE, 2R TR, <k
12 IR A R BE A% I E S8 A R 05

(5) REAL AR L RAE SN B Bk 5 AR
IR ZRAEE N A Zh b AH L. B 35 A T Y
KEZEFBR . KZY e 0. 2 hPa,



110 “ % 4536 %
5 %237 ). K%, 2005,31 (2) . 48-50.
5 C12] A% R, 0% LR LM, b 56 20 % H A
C1] XU B35 5 AT O H AR 2003: 30-31.

G 200015 6y TA111S [13] WL BRIE—. PTB220 RAIH 580 E R M ). <%
Co] BUSER.E 4. 11T F 0 5 B O UL e 2 1 H KIS - 2008(2) ; 64-67.

BT 2005 2 (1) . 5555, [14] 2. @ 850 % o T F LM, b 5 0% th Ak 2007
(3] WIEW. B35 AT OIS 2 500] . A% 19°20.

01 1s (6. 710756, [15] WEf. LG AT 5 B LM, d 5. % AL
(4] HEH®. ASWSA T MME RN %R <%, 2000 6-7.

o1 (3 .+ 1500, [16] s Beme i, KBS 2 00 IR T ) AV Sy 31
[51 (R2576. M W1 BB, P12 55 AT I A 0 2 5% 2 A AL SRPH S 2008,31(1); 4244,

L B 2007 15 . 358561 D171 5 AR 30 SRR . T b T £ 2 A 1 12
[67 AHBVTME 5. TR RAIK 1335 AT SR 2 WP BTV, LR A TR LR 2007C2) - 1619,

L] | % 200755 5y . 0100 (18] U (0216 ABKEIE . 55, [ 3050 0 T R 7 o 4 ().
C71 ES AN BB S A T2 5 B b AR, 2007,33(12); 9597

R B 20186 810551 C107 3R Bk A5 1 5 G0 S (R T e o
C8T XU AE27E. T 90 F 2L b5 A T 050 i g ) 2 L. A8, 200836 499-501.

ST AL 2 2008.19(5) « 554-563. [20]  WMO — No. 8. Guide to Meteorological Instruments and
[OT ARt ARZE. 35 AT A I FE T4 B 25 52 K5 Methods of Observation, 1995.

T 2008, 51 (12) 06100, (o1 . BLACLS LM M. I 5t db 5 K2 B A 2003,
[10] FHoea . 0F26h . TAK. /0 5585 B b S0 LI o o e ) 8% 76-98.

[22) IRV [ 2)SL I OB M. J 5 AL

[11]

[J]. 5%, 2004,30 (2) : 55-56.
X E UL 5K —F, B £, S AR USRI RS A

2004.



