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Forecasting Methods of Regional Historical Atmospheric Pressure

LIU Jianhong, LUO Laizheng, WANG Jiankun, LI Qian, WU Xinrui, SUN Youmei

(Southwest Institute of Technology and Engineering, Chongqing 400039, China)

ABSTRACT: The work aims to research the accurate prediction method of historical data of regional typical environmental
factors, such as pressure, temperature and humidity. Specifically, by analyzing the spatial and temporal variation of atmospheric
pressure, spline function was used to fit the temporal variation, and Gaussian distribution was used to depict the spatial correla-
tion between different stations. Then, a spatial and temporal distribution model of regional historical environmental factors was
constructed. Results showed that the maximum absolute error and the average absolute error between the fitted and measured
atmospheric pressure data of a station in Hainan Island were less than 0.8 hPa and 0.2 hPa respectively.In addition, the average
absolute error of the model for a station in Hainan Island was less than 6 hPa (95.3%), which was about 29.5 hPa for a station in
the plateau area. Meanwhile, the average relative error was about 4.6%, indicating high prediction accuracy of the model.
Therefore, the constructed spatiotemporal distribution model provides more basic data for the calculation of the extremesdata of
regional historical environmental factors, and it also provides new ideas for predicting boundary conditions of environmental
factors such as absolute humidity and temperature.
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Fig.1 Fitting effect of atmospheric pressure time series ofBaisha: a) from 06/2014 to 12/2019; b) from10/05/2016 to 10/10/2016

F1 SERBEFIERXEEL 18 UM
SEHFEHBEHR

Tab.1 Fitting effect of atmospheric pressure time series

model on atmospheric pressure data from 18 observation

stations in Hainan Island

Wity CEEgaxtiR CFHBOR 90%TH X (8]
A #/hPa 2% /hPa B %
1 0.13 0.24 96.5
2 0.42 0.59 89.1
3 0.32 0.49 91.7
4 0.22 0.39 94.8
5 0.23 0.40 94.3
6 0.39 0.56 90.9
7 0.37 0.54 90.7
8 0.31 0.49 92.4
9 0.46 0.64 88.9
10 0.30 0.47 92.2
11 0.38 0.55 90.2
12 0.41 0.59 90.1
13 0.38 0.55 90.2
14 0.27 0.42 92.4
15 0.47 0.64 88.3
16 0.39 0.55 90.3
17 0.40 0.57 89.9
18 0.33 0.49 91.2
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Tab.2 Deviation of fitted value from actual value at 12 o'clock

on the 1st day of each month in 2019 for 18 observation
stations in Hainan Island

Ul A5 ek oo it A e R4 it
P #2%/hPa Fe i#2%/hPa
1 0.2 10 0.2
2 0.2 11 0.2
3 0.1 12 0.3
4 0.1 13 0.2
5 0.1 14 0.3
6 0.2 15 0.1
7 0.2 16 0.2
8 0.2 17 0.4
9 0.4 18 0.3
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Fig.2 Predicted atmospheric pressure base on remaining one cross-validation and actual atmospheric pressure
changing curve at a certain station in 05/2019: a) from 5/1 to 5/5; b) from 5/6 to 5/10
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