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Abstract Based on the principle of Rolling Review of Requirements and structure function, the horizontal
resolution (average distance between stations) of the surface meteorological observing station networks in
Shandong is evaluated, and the optimum distribution scheme and distance of temperature, relative humidity
and precipitation of national reference, basic and conventional meteorological observing stations in

Shandong are studied. The results are as follows. (1) For national and regional meteorological observing
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stations, the meteorological elements with horizontal resolution from low to high are precipitation,
temperature, wind direction/wind speed, relative humidity and air pressure in sequence. For national
reference, basic and conventional meteorological observing stations, the horizontal resolution of each
element is the same. For meteorological application observing stations, the horizontal resolution of
temperature and relative humidity is smaller than that of wind direction/wind speed and precipitation.
(2) Except in fields of global numerical weather forecasting and marine application, there is still a
significant gap between the horizontal resolution of each element of the 4 types of surface meteorological
observing stations in Shandong and the breakthrough values in various application fields of OSCAR
( Observation System Capability Analysis and Review). (3) The structure functions of the 4 seasons’
temperature, relative humidity and precipitation of national reference, basic and conventional
meteorological observing stations in Shandong enlarge with the increase of distance as a whole. The standard
errors of linear, equilateral triangle and square interpolation of temperature, relative humidity and
precipitation have linear relationship with distance. When the distance meets the condition that the standard
error of point value interpolation is less than the standard error of observation, the accuracy of equilateral
triangle interpolation of temperature, relative humidity and precipitation is the highest. (4) The optimum
distribution scheme of temperature, relative humidity and precipitation of national reference, basic and

conventional meteorological observing stations in Shandong is triangular layout. The optimum distribution

i 44 34

distance of temperature/relative humidity/precipitation is equal to or less than 43.6/63.4/40.3 km.
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Table 2 Horizontal resolution index values of common observing elements in application fields of OSCAR AT km
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Table 3 Horizontal resolution of each element of surface meteorological observing station networks in Shandong
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Table 4 Horizontal resolution of each element of surface meteorological observing station networks in cities of Shandong
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Fig.1

Comparison between horizontal resolution of temperature, relative humidity and wind direction of

4 types of surface meteorological observing stations and index values of various fields of OSCAR

3.2 WEREREEE BEAREASKUANMEE
0 ik 75 A0k (8] BE
3.2.1 M AR R R R K A5 A pR L
SIREWSIIPNEP RIS 2 % 85/ UL
uit H P35 S U 2= 2 1 R BB B AR AR il
VU 45 Ay o AR 3L i B 8 384 o i 3 K, HLBE A R
BN, 25 R pR RO Y 22 SRt B R,
B B AL R EOE AN 3 R T R
B R T HAD 3 2Ry, L4504 ek BB IR 2 110 22 Ak

FOMRIZ e RERFEINARF R TL B
KT 2 B AR AN E | B LRSS 5
A RECR AR R R, BB/ T 600 km,
SR DU ZELE ) R EE AR AR A, IS
Wil 2 B 2 ) 18 K, 5 4 o BT 2R D Bh B B,
Sl SR IR B A G 145 2R (& 3b) AT DL, 600 km
DU, 25 B 25 04 36 0, 3ol o 85078 759 4ok i /b | sl
SUFEAS B G /0 1 B 45 R RO 25 B AR K Hh AR
K gh,



55 3 1

KT A < L AR M TG LI 3 1 A S Al 101

B OSCARTE b1 H A fF
B OSCARFEFRASHAH
450 EMOSCARTE T FR{EL
- AR, Bk X
400 KGR
350
£
= 300
250
R
5200
%
150
100
50!
0 -
EE ® B =
o g r o
® K s K B
X = R = R
"N 1’ M =z
LK% [k RUS
A ELZRN IR
(a) EIZRGIME, BA R H G 5
500 =8 OSCARJEHR H i
BB OSCARIEHRIEAEAH
450 0 OSCARFSEFRT TR
=== KRR 3
400 == KT 558t
350
i
> 300
% 250
R
B 200
%
150
100

50,

AR I

R R R
=

RO AR

LRREER A R
SRR R S iR

ek ¥
BRI
() DI

x

500 =8 OSCARFEHR H AR
BB OSCARFEPRIEMEA
450 = OSCARIEHRI TFR{E
== BRI iR
400 - AT
350
£
= 300
B
= 250
<&
B- 200
%
150
100
R0 S
0 B == =
o o r z
& K = K =
g o ¥
R #® R & K
< E A 2
LR ok A
A EZ N
(b) EZRIZEWM
500
B8 OSCART 7 H AR
B OSCARFEFRIEHNH
450 B OSCARIEF5I TH{E
=Bk KGEKE S R
400
350
&
= 300
%
250
<&
B 200
%
150
100 58.59
/
50 I I
T2 & & « S
B B B r B
& fed r = o
BEO® K X &
o= %
X = &
pid < Lo
IS%J» 8L
E F I LT

(d) WG,

2 4 ZRH IR oG U Bk i KGEKSE 0 BER S OSCAR 25 4R AR A0 LE

Fig.2 Comparison between horizontal resolution of air pressure, precipitation and wind speed of 4 types

of surface meteorological observing stations and index values of various fields of OSCAR
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Fig.3 Structure functions of 4 seasons’ daily mean temperature of national reference, basic and conventional meteorological

observing stations in Shandong from 1992 to 2021 and distribution of the number of stations

350

— &%

2
(=]
(=]

393 5]
(=) W
[=] (=]
T T

AHDXT R E 25 A bR 40 9%
73
(=]

B B3 /km
(a) HFEIAHXTE RS (1) DU 24544 pR AL

40 80 120 160200240280 320 360400 440 480 520 560 600 640 680 720

16 000

15000f = &%

14 000F —— HZ%F

13 000F —— K&
oz 12000 —— *hZ
£ 11 000f
10 000}
9 000f
= 8000
Em_ﬂ 7 000f
o
&

BEH R

40 80 120 160200240 280320 360400440 480 520 560 600 640 680 720
B B3 /km
(b)) H KR DU 2454 s

Bl 4 INRERRILAE FA KIS S5 1992—2021 AFAH X BE Rl K 5 14 PO 2R 454 b6 5L

Fig.4 Structure functions of 4 seasons’ relative humidity and precipitation of national reference, basic and conventional

meteorological observing stations in Shandong from 1992 to 2021
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Table 5 Regression equation of structure function and distance
of daily mean temperature, daily mean relative humidity and
monthly precipitation of national reference, basic and
conventional meteorological observing stations in
Shandong from 1992 to 2021
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Fig.5 Relationship between interpolation standard error and distance of daily mean temperature of national reference, basic

and conventional meteorological observing stations in Shandong from 1992 to 2021 under three stationing schemes
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Table 6 The maximum allowable interpolation standard error and the maximum allowable distance of
each observing element under three stationing schemes
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. S 0.173 7 °C2 0.416 8 C 48.9 58.5 54.5
h B 0.160 5 C2 0.400 6 C 36.5 43.6 40.7
X7 0.279 1 C? 0.528 3 C 60.5 72.5 67.7
HF 10.858 3%* 3.295 2% 53.0 63.4 59.1
. S 8.133 9% 2.852 0% 62.3 74.6 69.6
IR ’ ’
& 16.163 9% 4.020 4% 93.8 112.7 105.6
X7 14.654 8%2 3.828 2% 80.6 96.2 89.8
B 109.805 mm? 10.478 8 mm 52.7 63.0 58.9
o S 1 670.468 mm?> 40.871 4 mm 69.7 83.4 77.9
[ K i )
& 35.135 mm 5.927 5 mm 39.4 47.1 44.0
X7 4.249 mm? 2.061 3 mm 33.7 40.3 37.6
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