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Fig. 1 The distance to coastline diagram of meteorological

stations in Fujian Province
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Table 1 The correlation coefficients
of Ty to different d

i R AR BT/ C

d —0. 7200 349.15
1/d 0. 3879 615. 85
d\? —0.7698 295.29
dvt —0.7767 287.57
dVs —0.7724 292. 39
Ind —0.7493 317.92
lgd —0.7493 317.92
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Table 2 The contrast of primal model and merged the distance to the

coastline in air temperature simulation

S Y ao a az as a; Ruax/ C Ruin/ C B 2ZEF-J5 1/ C*
1 A 57. 60 1.14X10°° —2.13X10°° —0. 0045 —0. 147 3.68 0.01 86.2
1 B 66.41 1.80X10°° —2.62X10°° —0.0048 3.75 0. 04 92.4
2 A 47. 60 1.16X10°° —1.85X10°° —0. 0049 —0.183 3.02 0.03 88.0
2 B 57.36 1.97X107° —2.45X107° —0.0053 3.38 0.09 97.6
3 A 39.69 7.60X10° —1.47X107° —0. 0068 —0.006 2.42 0. 00 51.7
3 B 40. 02 7.90X10°°¢ —1.49X107° —0.0068 2.43 0.02 51.7
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Table 3 The average cooling range of different

regions and processes(unit:C)

i Fienz] - e T e R/ °C

Fioyc ey 11.73

1 d<<45 km 9.55
d>45 km 13.38

finpeesy 7.18

2 d<<41 km 6. 45
d>41 km 7.69

fizyaes) 13.93

3 d<<60 km 12.06
d>60 km 15.55
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Table 4 Appropriate distance to the coastline confirmed by the method

of integrative residual sum of squares(unit:C?)

1 R 2 PURE
BOWERE/km KBNS KHUME  GAik: KBS KBUME A% KEANR KBOME ek
ZEFTIA ZEPTT M V-7 Al TR VI V-7 A TR ETVITH -5 A
25 16.78 36.52 53. 30 21.49 42.42 63.91 11.19 28. 30 39.49
50 30.33 19.01 49. 34 37.34 24.52 61. 87 15.76 21. 38 37. 14
100 48.62 16. 40 65.02 50.91 20. 84 71.75 32.11 12.45 44.56
150 64. 74 6. 40 71.14 65.05 6.83 71. 88 43. 33 3.75 47.08
200 84.59 1.05 85. 64 83. 35 1.94 85.29 50.73 0.12 50. 85
45 28. 10 19.53 47.63
41 35.42 25.01 60. 43
60 15.92 21.18 37.10
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Table 5 The influence of the appropriate distance to the coastline
in low temperature simulation models
AR B/ km ao a az as as R/ C Ruin/C  FREF A1/ C?

1 d<C45 116. 33 4.82X107° —5.14X107° —0.0020 —0.042 2.36 0.078 28.10

1 d=>45 48. 34 1.02X107° —1.89X10°° —0.0037 1.79 0.01 19.53

2 d<<41 95. 38 3.83X107° —4.22X107° —0.0022 —0.093 2.54 0.02 35.42

2 d>41 37. 38 1.28X107° —1.65X10°° —0.0045 2.31 0.01 25.01

3 d<<60 76.12 2.66X107° —3.22X10°° —0. 0040 —0.021 2.04 0.002 15.92

3 d>60 34.15 8.80X1076 —1.30x10° —0.0068 2.09 0.024 21.18
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Fig. 2 The distribution of minimum air temperature simulation

in Fujian Province during 6—11 March 2010

AR RS2k C

o RGN
N/ TR
100 . 100 200 km

B3 2010 4F 3 J 6—11 H e &4 e Ml i A3 A
Fig.3 Isoline of minimum air temperature in Fujian Province

during 6—11 March 2010
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Table 6 The actual minimum air temperature value, simulated value

and absolute error of validate stations

fuy i He 5 H iRt # Lt K& A ] 7% IEE'S T H DES
d/km >45 >45 =45 >45 >45 >45 <45 <45 <45
S/ C —4 —3.5 0.9 1.7 1.8 1.8 —0.1 6.8 6.2
HAUE/ C —3.00 —3.39 —0.41 1.02 2.57 1.32 —2.13 5. 04 5.02
15 25 7 X {E / C 1.00 0.11 1.31 0. 68 0.77 0.48 2.03 1.76 1.18
d/km >41 >41 >41 >41 >41 >41 <41 <41 <41
S/ C —6.6 —5.6 —1.9 —0.7 0.3 —0.2 —1.2 3.1 2.8
FEIE/ C —5.63 —5.40 —3.51 —1.48 —0.36 —0.58 —3.64 2.51 2.72
15825 4 X {E / C 0.97 0.20 1.61 0.78 0. 66 0.38 2. 44 0.59 0.08
d/km =60 =60 =60 <60 <60 <60 <60 <60 <60
Sziiff / C —2.4 —1.5 1.2 1.8 3.4 1.5 0.9 4.3 4.1
MLS(E/ C —1.63 —1.03  0.60 1.53 3.00 2.72 —0.95  3.85 4.13
15825 4 X {E / C 0.77 0. 47 0. 60 0.27 0. 40 1.22 1.85 0.45 0.03
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Monitoring of Low Temperature in Fujian Based
on the Distance to the Coastline and GIS Technology
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Abstract

Based on the 1:250000 Digital Elevation Model (DEM) data and statistical data of the air temperature
of 67 weather stations, considering the distance to coastline in Fujian Province considering the feedback
effect of ocean to continent, the geographic mathematical model is established depending on the connec-
tions between factors such as the lowest temperature, latitude, longitude, altitude, and is used to simulate
the fine distribution of lowest temperature in cold air processes of winter from 2008 to 2010.

On the basis of the ascertainment of coastline and proven distributions, the appropriating calculation
formula of the distance to coastline is ensured and the three monitoring models of low temperature proces-
ses are founded based on the choice of different distance to coastline or no distance to coastline. Moreover,
the models are analyzed comparably and the best model is applied to simulate the low temperature. Con-
temporarily, the method of selecting appropriate the distance to coastline is approved by regression models
and integrative residual sum of squares, and the transacting process of simulated errors in the joint of inter
and outer coastline is introduced.

The results show that the lowest temperature is well simulated by introducing the appropriate distance
to coastline to the low temperature monitoring model during the cold air processes. With the increase of
average cooling range of cold air, the efficiency of distance to the coastline factor to the value of the mini-
mum temperature simulation decreases. Moreover, the distances to the coastline are changed with the dif-
ferent cold air processes and are not more than 50 kilometers. Furthermore, the method of how to select
appropriate distance to the coastline is confirmed based on the value of different square sum. Although
there is adjusting effect of ocean temperature to land temperature, with the increase of distance to coast-
line, the feedback effect on temperature of ocean to land decreases, and the mathematical model made up of
factors such as longitude, latitude, altitude and the distance to coastline is suitable for low temperature
monitoring simulation in regions where the distance to the coastline are more than 50 kilometers. Similar-
ly, the mathematical model made up of factors as longitude, latitude, altitude and the distance to coastline
is suitable for low temperature monitoring simulation in regions of the distance less more than 50 kilome-
ters, which could increase the precision of low temperature monitoring simulation and embody the adjust-
ment function of sea to land temperature. Finally, 9 destined samples (each sample is selected optionally
from one city of Fujian) are verified in the model and the simulated results of low temperature are proved

to match with actual situation substantially.

Key words: Geographic Information System (GIS); appropriate distance to the coastline; cold air proces-

ses; temperature simulation; geographic factors



