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location of the observation stations (thick dots)
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Fig. 2 The spatial structure functions of daily average air temperature (a) and water vapor pressure (b) varying

with the distance between stations over the southeast Beijing for different seasons during 1978 to 2000
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Table 1 The equations of regressed spatial structure functions of daily average air temperature and water vapor pressure

to the distance between stations over the southeast Beijing for different seasons during 1978 to 2000

A 25 46) R B8 85 Oy
R KIRE
1H 0 r=0.243404-0.03590/—1. 59X 10 */2 O 1=0.0507840.00087/—2. 389X 10 6/
4 0 ;=0.10440+1. 353 X103/ b’y =0.32700-+0. 008807
7A b r=0.179404-0. 007241 o' 1=0.8994040. 020001
10 H 0 ;=0.3026240.016221 b’ y=0.30300-+0.00730/—1. 00X 107572

3.2 NIRRESHEEMNXR
B8 1 AT, b 2R e A b T b XS0 T 7K %
J 14 245 K4 bR B0 45 1] )3 D7 R 200 — Rl Rk 23X
105 5 A% b HOr s
b, =A-+Bl+C* 12)
Hr AB,C 45 H 7 B H &5 #XA2
A (D ~ (O AFER R LT & 20 BT E A
TNIEAR MR ZE SR ER

2B S N A
_ 1 1
E = 4A+ 4Bl (13)
WEZMTEHONE:
_ 1 11
E476A+%§ 3>m 14
WEFHTE NG -
1 3—2
E=-A+>2Y2p (15)
8 A2

FAILLE B3 RN 46 77 R N Ad AR R 22 SRR

Bk 1R ZER A (13) ~ (15) , fiimf
75 3 b 3 Hh X 4% 2 40 SR AR IR AE 3 FhAf sl 7 %8
TN AR AR 22 W B R R (SRR,

XHEANEEA I AT AT DA A b v R 22 S i
B R A M2 (B 3 8 )

HT L 3 AT 1 X R R U £ B S AL/ OE
T7 T8 Hh s P RS R e K 2 B R AR FRORS JE g /0 » 1
MR B R T 5 — 1 R R B = AATE D YA
REBEf K A TF KT R Ui (L 4 U - T P 4
CRLEE =8 w0 A B DB 5 T8 AP0 D IO RS L 6
Je e TR B A T EL - T AR T S DT
I 5 B2 Ry I, T 75 18 HE 51 O 52 169 Y 480K 2 v T
IE=AIEHRS s TR T il SR Ry . = AP HES
TTEREE R, LGB R, ¥EEE A A [
AR . 208 2 AT 0L 7 B 0 A A5 (L DA 4 A 7
DR 22 /N T LI A v 2 22 114 Y B I 5 AN iR A 2K
T = MIBHEBN J7 58 10 A 800 3 A s

ATE TR HES T5 58 — B DL AU LK
By A B S A AR A 40 22 50 X TRk
Ui A DR 22 R B/ = HES D 4 KRR
X 55 T 16D 45 #4) o K5 A m R AR OO e — B Rl
e —FE LR D L AL HUA T KRR T R 10 I () A2
M B 2 [ 86 5 O o T 52 2 I A /D« DAL T A [ e
PR AT KERAFBIRERRTEFT LR
Z A T K PO R B . A R 2 AR EI N i 2 AR



98 Mo R % ¥ #t 18 %

1.0

0.81
§s) ©
> 0.6 N
# o
b bl
& B
1® 1B
0.4 b
z z

0.21

0.0 : : : — : : : : 0.0 : : : — : : : :

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
85 /km P8 /km
1.0 1.0
74 10H

0.81 0.8
3 i3
> 0.6 > 0.6
# 4y
o oK
& =
B 0.4 E 0.4
z z

0.2 0.2

0.0 : : : — : : : : 0.0 : : : — : : : :

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
#H 2/ km #H 85 /km
-------- BN IE= i G — — — EHERG

B3 JLRRRRHIE X 1978—2000 48 1.4.7,10 F H P2 RAE 3 FiAi ol 77 52 1 i A bR o 1% 22 15 B B8 105G &

Fig. 3 The interpolation error of daily average air temperature for linear, equilateral triangle and equilateral rectangle distributing

schemes varying with the distance between stations over the southeast Beijing for different seasons during 1978 to 2000
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Table 2 The maximum admissible error and maximum admissible spacing of daily average air temperature and water

vapor pressure for different distributing schemes over the southeast Beijing for different seasons during 1978 to 2000
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Abstract

Using the data of daily air temperature and water-vapor pressure from 1978 to 2000 over the southeast
Beijing, the spatial structure functions of the two elements are regressed for different seasons. Further-
more, based on the structure functions, the relationships between the error of linear and plane interpola-
tion and distance are established. Finally, according to the principle that the standard error of interpolation
should not exceed the standard error of observation, the maximum admissible spacing between stations of
second group meteorological networks have been estimated over the area.

It is found that the equilateral triangle distributing is the best scheme to use, and the distance between
stations should be less than 16 km. Firstly, the regressed spatial structure functions to the distances of the
air temperature and water-vapor pressure are linear or close to linear. Over the southeast Beijing, the spa-
tial structure functions increase monotonously with the distances, and have different values in different
seasons. The season sequences in which the spatial structure functions of air temperature varies from lar-
gest to least are winter, autumn, spring and summer, and they are just opposite for the structure functions
of water-vapor pressure. It illustrates that the temperature gradient is largest in winter, least in summer,
and larger in autumn than in spring over the southeast Beijing, and the water-vapor pressure gradient va-
ries from the largest to the least sequentially in summer, spring, autumn and winter, just oppositely to the
condition of temperature gradient. The standard error of interpolation, maximum admissible error, and
maximum admissible spacing all vary with seasons and distributing schemes, and the season sequences ac-
cording to the standard error values is the same with that for the structure functions. When the standard
error of interpolation is less than the standard error of observation, in all seasons, the equilateral triangle
distributing has the least interpolation error, the largest maximum admissible error and admissible spacing
between stations for the both elements. So the equilateral triangle distributing is the best scheme to use.
With this distributing scheme, the distance between stations should be less than 16 km for temperature and
88 km for water-vapor pressure. So in a word, based on these two elements, the equilateral triangle dis-
tributing is the best scheme to use, and the distance between stations should be less than 16 km for the
second group meteorological networks over the southeast Beijing.

Further investigation shows that if consider the northwest high altitude region together with the
southeast low lying region of Beijing, the equilateral triangle distributing is still the best scheme, but the
distance between stations should be less than 4 km for the second group meteorological networks over the
whole Beijing region. This is not consistent with the request of the second group meteorological networks.
So the second group meteorological networks over the southeast and northwest region of Beijing should be

designed separately, or some resource would be wasted.

Key words: structure function; standard error of observation; standard error of interpolation; maximum
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