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Abstract Taking fined meteorological element forecast at township level in Shandong Province as an
example, the number of forecasting stations at county level has increased from 123 to 1 561. In the
development of fined objective meteorological element forecast, it remains a problem how to deal with the
numerous forecasting stations. Based on the observation data of dense regional automatic stations in
Shandong, the differences between stations in meteorological element forecast are studied by analyzing the
statistical differences of observation elements by different spatial resolutions and different topographic
attributes at varied stations. The results show that elements such as temperature and precipitation have
obvious local microclimate characteristics, which need forecasting stations with higher spatial resolution to
capture; the quantile statistics of the minimum air temperature vary greatly among urban stations,
suburban stations, and mountain stations at different altitudes, but the correlation coefficients are

relatively high with similar frequency distribution patterns; the wind is more sensitive to the topography,
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the correlation coefficients between different stations are lower, and the quantile statistics and frequency

distribution patterns are quite different. The above results can provide theoretical and technical support in

fined objective meteorological element forecast between stations ( grids).
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Fig.1 Spatial distribution of county-level stations (a) and township-level stations (b) in Shandong Province (solid circles for

locations of stations)
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Fig.2 Frequency histogram of altitudes at county-level stations (a) and township-level stations (b) in Shandong Province
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Fig.3 Spatial distribution of annual mean summer total precipitation at stations with different resolutions in Shandong Province

(a. county-level stations, b. township-level stations; units; mm)
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Fig.4 Regional distribution of seasonal mean maximum air temperature at stations with different resolutions in Shandong Province

(the first row for county-level stations, the second row for township-level stations; units: °C)
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Fig.5 The same as Fig.4, but for seasonal mean minimum air temperature
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Fig.6  Spatial distribution of hibernal mean daily maximum wind speed at stations with different resolutions in Shandong Province

(a. county-level stations, b. township-level stations; units; m + s™")
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Fig.7 Box plot of minimum air temperature at 6 representative stations (a. winter, b. spring, c. summer, d. autumn)
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Table 1  Correlation coefficient ( Euclidean distance) of minimum air temperature at 6 representative slations in winter

iy i) K T UM HAE R PiEdL il

o] 1(0) 0.97 0.96 0.95 0.94 0. 90

K3 (24) 1(0) 0.92 0.91 0.95 0.84
AT (45) (60) 1(0) 0.95 0.88 0. 89
HhiE R (31) (36) (60) 1(0) 0.90 0.91
79EdL (82) (70) (121) (73) 1(0) 0. 84
B Th (77) (73) (111) (62) (53) 1(0)
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Table 2 The same as Table 1, but for spring

iYL T Kl i BUM R R (k=54 B Ehd
it 1(0) 0.99 0.99 0.99 0.98 0.97
K3 (21) 1(0) 0.98 0.98 0.99 0.95
AT B (31) (42) 1(0) 0.99 0.96 0.97
HiE R (21) (30) (40) 1(0) 0.96 0.97
PiEdL (78) (69) (105) (72) 1(0) 0.94

i (86) (82) (109) (75) (46) 1(0)




112 [E A T o5 39 %
x3 BEF 6 MRBMRRSIEEX FH(Euclidean BEE)
Table 3 The same as Table 1, but for summer
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Table 5 Correlation coefficient ( Euclidean distance) of surface wind speed at 6 representative stations in winter
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Frequency histogram of minimum air temperature at different stations ( the first/second/third/fourth column for

Fig. 8
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Table 6 The same as Table 5, but for spring
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Table 7 The same as Table 5, but for summer
gy e} K3 i BURE =R PEEAL Hh U
B 1(0) 0.75 0.42 0.70 0.63 0. 40
K (54) 1(0) 0.43 0.73 0.54 0.37
B (93) (137) 1(0) 0.34 0.27 0.22
HhE Ry (32) (62) (87) 1(0) 0.47 0.26
PEEdL (62) (105) (36) (58) 1(0) 0.51
1 LU (45) (70) (94) (52) (64) 1(0)
x8 UFE6 MUKRLBIHEREEX F ¥ ( Euclidean BEE)
Table 8 The same as Table 5, but for autumn
iy ] K3 U = R PYEAL 1 hU
B 1(0) 0.82 0.42 0. 68 0.76 0.51
Kig (53) 1(0) 0.48 0. 67 0.62 0. 47
I (84) (130) 1(0) 0.22 0.45 0.26
R (91) (69) (72) 1(0) 0.49 0.33
[==]4 (46) (92) (42) (40) 1(0) 0.54
1 h I (42) (60) (100) (55) (64) 1(0)
A et WL GERL 385 73 A A ) 23 6] 23 B R A 8 s
4 #ig5itie .

XN A A 3R R L T T A v s A T

Bk (4% s ]

RSO AR 48 % 0 11 37

YRR ZER I GE T2 22 57, PSR R AR R

uli i 28 S A AR L

MAEE :

1) 3k BE | R K AV A5 2 3R AT W] A 19 J) /N



552 TRRNESE . AL E R TR T il o5 22 MY 115
%S s 4 Fk
50 + q 40 60 60 -
. M x=6.7 - x=5.5 N x=5.1
40 M . A 0=2.3 50 L 0=1.9 50 | o=1.7
M 3 30 ~ N=367 N=364
{)«g 0k 40 + Al A 40_ ey
iy 20 30} 30
ES | L
20+ ] 20
10
10 - / 10} ﬁ 10f
0 H =} 0 Iﬂ [l il [Hml 0 |T 1 L L 1L 11 O 1
0 2.5 50 7.510.012.5 2.5 5.0 7.5 10.012.515.0 2.5 5.0 7.5 10.012.515.0 0 2 4 6 8 10 12
50 + 60 - 50 + 1 50
x=1.6 . x=1.7 i x=1.0 N x=1.0
40 F 0=0.42 50 - L 0=0.6 40 - 0=0.4 40 - l 0=0.4
N=393 20 1 N=363 N=368 H N=363
E §r 30 + M\ 30+ " 30 - i
X B 30 i
MR gyt 00 20}
20
0 1 f m I o 1 0 n M 0 1 Il o o 1 O 1o
o 1 2 3 4 5 o 1 2 3 4 0 1 2 3 0 1 2 3
40 - 50 50 R
60 L . x=4.1 ] x=6.5 - x=5.0 | x=4.3
0=1.6 0=2.7 40 F 0=2.1 40 - 0=1.9
il N=393 00 b N=363 -1 N=368 N=363
i 1 30 |] 30
= o 40+ - .
= M 20 + |
R & 0 | 200 )
20 L
1or 0} 0}
0 i il il I Il (1= rl— I I Il [ oAb L IL N [ | i Il (=
0 4 6 8 10 12 0 5 10 15 0 25 50 7510.012.5 0 25 50 7510.012.5
40 + 40 - 50 40 +
x=6.9 x=7.6 x=5.3 x=5.7
oo 0=2.5 i 0=3.0 40 ~ 0=2.3 n 0=2.4
30 + N N=377 30 F L N=363 I N=368 30 F N=363
i § 1 . 30} v I
D3 20 b ITIH 20 | 20+
Iy & 1 i 20} 1
10 10 /H/r( ok 10 /64
0 E 1l 1 0 1 Il Al 1 O 1 1! 1! 1! 0 1 Il Il Il Il
2.5 5.0 7.5 10.012.515.0 -5 0 5 10 15 20 0 3 6 9 12 -5 0 5 10 15
P/ (m s R/ (m s R/ (m s P/ (m s

10 [t ) i TAT R AT AR B 1 (35— 4 &2 50 — 00 6 2 5 =0 L S A Bk )

Fig.10  The same as Fig.8, but for surface wind speed
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