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Design and Implementation of Wuzhou Meteorological Sta-
tistical Yearbook System Based on Python
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Abstract

Based on Python language, this system implements the Wuzhou Meteorological Statistical Yearbook system, which automatically calculates and

generates Excel table. This system can accurately and quickly collect annual meteorological data, form meteorological yearbook reports for government de-

partments, and is of great significance for the development of meteorological data business by the Wuzhou Meteorological Bureau.
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The Wuzhou Statistical Yearbook belongs to the local year-
book, and the Wuzhou Meteorological Bureau provides meteoro-
logical data for the annual production of the Wuzhou Statistical
Bureau. The Wuzhou Meteorological Bureau provides meteorologi-
cal data for the previous year from five national meteorological sta-
tions in Wuzhou, Cenxi, Mengshan, Cangwu, and Tengxian each
year, including the monthly average temperature (°C ), precipita-
tion (mm) , and sunshine hours (h) of each national meteorologi-
cal station, as well as the annual average temperature (°C ), total
precipitation (mm) , and sunshine hours (h), as well as the in-
terval values of annual and monthly average temperature (°C),
precipitation (mm) and sunshine hours (h) of each national me-
teorological station, a total of 234 values. At present, the statis-
tics of various meteorological elements mainly use the surface me-
teorological forecasting software ( OSSMO) to open the Y file
(ground annual report) , query the temperature (°C ), precipitati-
on (mm) , and sunshine hours (h) one by one, and then perform
calculation and statistics on the meteorological elements. The
manually queried data are input into the table. After opening the
message by OSSMO, the displayed numbers are small, making it
difficult to search, requiring multiple pages of searching. Moreo-
ver, frequent manual data entry can lead to data entry errors. In
this paper, a Wuzhou Meteorological Statistical Yearbook system
is developed, which uses Python'' ™ to read Y file and automati-
cally generate standardized Excel table. The purpose is to use
computers to replace manual data queries, improve the query
speed of reports, quickly form Wuzhou Meteorological Statistical

Yearbook tables, improve work efficiency, and reduce human
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1 Data

The research object is the Wuzhou Meteorological Statistical
Yearbook, which is required by the Wuzhou Statistical Bureau ev-
ery year. This study mainly focuses on statistical meteorological
elements. The experimental data includes temperature, precipita-
tion, and sunshine hours at five national meteorological stations in
Wuzhou, Cenxi, Mengshan, Cangwu, and Tengxian in 2021. The
data carrier is Y file ( ground annual report) ) which is down-
loaded from the meteorological data business system ( MDOS).
The downloaded data is complete, complete, and reliable.

Format of Y file name: Y district station number-year. TXT.
Station number in Mengshan District; 59058 ; station number in
Tengxian District; 59256, station number in Wuzhou District:
59265, station number in Cangwu District; 59266. Name of
Mengshan Y file in 2021 is Y59058-2021. TXT; name of Tengxian
Y file in 2021 is Y59256-2021. TXT; name of Wuzhou Y file in
2021 is Y59265-2021; name of Cangwu Y file in 2021 is Y59266-
2021. TXT; name of Cenxi Y file in 2021 is Y59454-2021. TXT.
The format of Y file table refers to the Format of Ground Meteoro-
logical Observation Data File and Record Book Table"' .

2 Design and realization

2.1 Temperature The temperature data is read from the Y file
(ground annual report), and the loop statement uses the range
function. The starting position of the first cycle count in the first
line is 1, and the ending position of the count is 13, and the step
size is 1. The starting position of the second cycle count in the
second line is 1, and the ending position of the count is 11, and
the step size is 1. The third line reads the average temperature
from the file, and the fourth line determines whether this average
temperature exists. If the data is "---" , the fifth line sets the av-
erage temperature to "0 C" , and the sixth line sets the data to be

stored in the subscript value of corresponding Excel. The read av-
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erage temperature in the seventh line is converted into int divided
by 10 and assigned to the corresponding Excel table. The myfile.
readline () statement in the eighth line clears the remaining data
in this line and loops back to the code in the second line until all
the average temperatures from January to December are placed in
the corresponding Excel table. The ninth line reads the annual av-
erage temperature,, and the tenth row converts the average temper-
ature to int divided by 10 and assigns to the ‘B4’ Excel table.

Some of the codes are as follows:

1 foriinrange(1l, 13, 1) # read temperature

2 for j in range(1, 11, 1)

3 content = myfile. read(5)

4 if content = = “---’ . # determine if there is a tem-

perature

5 content = 0

6 AvgTemp = ‘B’ + str(i+4)

7 sheetl [ AvgTemp ] = int( content)/10

8 myfile. readline( )

9 avgdata = myfile. read(5)

10 sheetl[ ‘B4’ ] =int(avgdata)/10
2.2 Total precipitation The precipitation data is read from
the Y file ( ground annual report) , and the loop statement uses the
range function. After reading the temperature data, 58 consecutive
lines are read. Starting from line 59, the starting position of the
first cycle count in the first line is 1, and the ending position of
the count is 13, with a step size of 1. One line of data are read in
the second line. In the third line, characters 54 to 60 are trun-
cated, and the fourth line determines whether the characters 54 to
60 are "---", that is, whether there is rainfall. If the rainfall in
the fifth line is "---"

data to be stored in the subscript value of corresponding Excel in

, it assigns the variable R to 0. It sets the

the sixth line. The seventh line converts the total amount of pre-
cipitation read into an int type divided by 10 and assigns it to the
corresponding Excel table. It loops back to the second line of code
until the average temperature from January to December is fully
processed and assigned to the corresponding Excel table. It reads
the total annual amount in eighth line. The ninth line converts the
total amount to int divided by 10 and assigns it to the ‘C4’ Excel
table.

1 foriinrange(1l, 13, 1) # read rainfall

2 content = myfile. readline( )

3 R = content[54 : 60]

4 if R=="*---". # determine if there is rainfall
5 R=0

6 Rainindex = ‘C’ +str(i +4)

7 sheetl [ Rainindex ] =int(R)/10

8 Riotalyear = myfile. read(5)

9 sheetl[ “C4’ ] = int(Rtotalyear)/10

2.3 Sunshine hours The total value of sunshine hours is read
from the Y file (ground annual report), and the loop statement
uses the range function. After reading the temperature data, 267

lines are read consecutively. Starting from line 268, the starting

position of the first cycle count in the first line is 1, and the end-
ing position of the count is 13, with a step size of 1. It reads one
row of data in the second row.

1 foriin range(1, 13, 1) # read sunshine

2 content = myfile. readline( )

3 S = content[ 18 : 23]

4 if S= =“---", # determine if the sunlight has value

5 S=0
6 Sindex = ‘D’ +str(i+4)
7 sheetl[ Sindex] = int(S)/10
8 Stotalyear = myfile. read(5)
9 sheetl[ ‘D4’ ] = int(Stotalyear)/10
2.4 Range value After read from the Y file, the range value is
stored in the corresponding table of the Excel document ( annual
meteorological element values of various stations in Wuzhou City in
#* % % year, Mengshan in * # % year, Tengxian in #* * =
year, urban area in * % year, Cangwu in * * year, Cenxi in
* % year) lto obtain. Then, the interval values of annual and
January — December average temperature (°C ), total precipitation
(mm) , and sunshine hours (h) at five national stations in Mengs-
han, Tengxian, Wuzhou, Cangwu, and Cenxi are judged.

Example ; the first step is to obtain the annual average tem-
perature of Mengshan; the second step is to obtain the annual av-
erage temperature of Tengxian; the third step is to compare the an-
nual average temperature of Mengshan and Tengxian, and assigns
the larger value to the temporary file maxtemp; the fourth step is
to obtain the annual average temperature of the urban area, com-
pare the average temperature of urban area with the temporary file
maxtemp, and assigns the larger value to the temporary file max-
temp; the fifth step is to obtain the annual average temperature of
Cangwu, compare the annual average temperature of Cangwu with
the temporary file maxtemp, and assign the larger value to the
temporary file maxtemp; the sixth step is to obtain the annual av-
erage temperature of Cenxi, compare the annual average tempera-
ture of Cenxi with the temporary file maxtemp, and assign the lar-
ger value to the temporary file maxtemp. Then the annual average
temperatures of Mengshan and Tengxian are obtain again, and the
two values are compared. The smaller value is assigned to mint-
emp. Using the same method, the minimum values of the five na-
tional meteorological stations are selected. The minimum and max-
imum values are taken as interval values for the annual average
and are assigned to the corresponding Excel table.
2.5 Generating Excel table The main method for generating
Excel tables is the openpyxl module, and the table color is set
based on the fixed format of the template table provided by the
Wuzhou Statistical Bureau. It sets parameters such as font, font
size, virtual and solid border, and whether the font is centered in
the box in the program. After completion, the program operation

will generate a table with standardized format.

3 Test results and comparative analysis

3.1 Environmental setup and testing results The system en-
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vironment chooses to install Anaconda3 and Python3.9.7 64-bit,
and the third-party libraries which need to download and install
Python contain PyQt5, datetime, and openpyxl. The PyQt5 library
is used for creating graphical interfaces, and the datetime library
is used to obtain year, month, and day, and the openpyxl library
is used to generate Excel tables. The design interface elements in-
clude one label " Year:", one text box, and one " OK" button.
The interface title is " Wuzhou Meteorological Statistical Year-
book" , and the interface size is 424 % 143. The interface of the
Wuzhou Meteorological Statistical Yearbook system is shown in
Fig. 1. It enters the year "2021" in the text box of the Wuzhou
Meteorological Statistical Yearbook system interface, clicks the

"OK" button, and generates an Excel table.

|| 1 Wuzhou Meteorological Statistical Yearbook — O X

Year: 0K

Fig.1 Wuzhou Meteorological Statistical Yearbook system inter-
face

The interval values of average temperature (°C ), precipitati-
on (mm), and sunshine hours (h) for each station in Wuzhou
City throughout 2021 and from January to December are judged.
The annual meteorological element values of each station in

Wuzhou City in 2021 are shown in Table 1.

Table 1  Annual meteorological element values of each station in

Wuzhou City in 2021

Annual meteorological element values of each station in Wuzhou City in 2021

Reporting unit; ( Stamp)

Time Average Precipitation / mm Sunshine

temperature // °C hours /h
Whole year 21.0-22.7 976.6 -1 182.8 1521.9-2080.4
January 10.7 -12.9 2.4-5.6 130.1 -203.3
February 16.2 -18.2 82.5-104.6 121.7 -227.9
March 17.5-20.5 37.9 -69.8 48.5 -206.0
April 19.9-22.6 71.5-148.6 47.0 -102.1
May 25.3-27.9 92.3-233.3 80.4 -185.7
June 27.0-28.0 137.9 -226.2 126.2 -170. 1
July 28.7-29.8 35.9-94.7 178.2 -251.7
August 27.3-28.6 45.4 -226.4 155.3-220.2
September 27.4-29.0 52.2 -154.7 194.6 -259.1
October 21.3-22.9 72.1-154.1 120.4 -144.0
November 16.1-18.6 8.0-65.5 84.8 -157.9
December 12.2-14.4 8.8-17.9 149.1-197.1
Filled by Telephone ;

Statistics of meteorological elements such as average tempera-
ture (°C), precipitation ( mm), and sunshine hours (h) in
Mengshan throughout 2021 and from January to December is shown

in Table 2.

Table 2  Statistics of meteorological elements in Mengshan in 2021
Mengshan in 2021
Reporting unit: ( Stamp)

Time Average Precipitation // mm Sunshine

temperature // °C hours //h
Whole year 21.0 1024.2 1521.9
January 10.7 3.7 139.2
February 16.2 9.6 121.7
March 17.5 41.3 48.5
April 19.9 127.2 47.0
May 25.3 233.3 80.4
June 27.0 161.1 131.4
July 28.7 35.9 214.4
August 28.6 45.4 155.3
September 27.9 135.3 221.9
October 21.3 72.1 128.2
November 16.1 65.5 84.8
December 12.2 8.8 149.1
Filled by Telephone ;

Statistics of meteorological elements such as average tempera-
ture (°C), precipitation (mm), and sunshine hours (h) in
Tengxian County throughout 2021 and from January to December is
shown in Table 3.

Table 3 Statistics of meteorological elements in Tengxian in 2021

Tengxian in 2021

Reporting unit: (Stamp)

Time Average Precipitation / mm Sunshine

temperature // < hours // h
Whole year 22.7 999.0 2074.2
January 12.9 3.7 203.3
February 18.2 82.5 227.9
March 20.2 50.7 206.0
April 22.4 144.1 94.2
May 27.6 171.5 149.9
June 28.0 145.5 133.4
July 29.8 52.7 207.8
August 28.6 155.0 171.9
September 29.0 71.6 231.7
October 22.9 72.2 126.9
November 18.6 31.6 136.5
December 14.4 17.9 184.7
Filled by : Telephone ;

Statistics of meteorological elements such as average tempera-
ture (°C), precipitation (mm), and sunshine hours (h) in the
urban area throughout 2021 and from January to December is
shown in Table 4.

Statistics of meteorological elements such as average tempera-
ture (°C), precipitation (mm) , and sunshine hours (h) in Can-
gwu throughout 2021 and from January to December is shown in
Table 5.
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Table 4 Statistics of meteorological elements in the urban area in 2021

Table 5 Statistics of meteorological elements in Cangwu in 2021

Urban area in 2021

Cangwu in 2021

Reporting unit; ( Stamp)

Reporting unit; ( Stamp)

Time lemp/z;:iie Yz Precipitation // mm }b; ES::]/I;E Time lemp/::;rjrg: /% Precipitation / mm Es::]/l;ﬁ
Whole year 22.6 1121.3 2 080.4 Whole year 22.5 976.6 1702.4
January 12.8 4.7 132.1 January 12.6 2.4 136.4
February 18.1 88.4 173.2 February 18.0 86.3 166.9
March 20.1 38.3 87.2 March 20.4 37.9 54.1
April 22.5 148.6 102.1 April 22.6 142.7 63.0
May 27.6 92.3 185.7 May 27.7 100.8 144.3
June 27.8 226.2 170. 1 June 27.7 137.9 126.2
July 29.7 94.7 251.7 July 29.6 51.5 197.6
August 28.5 216.8 220.2 August 28.2 226.4 164.5
September 29.0 52.2 259.1 September 28.4 78.8 228.1
October 22.6 134.5 144.0 October 22.6 80.6 121.3
November 18.6 8.0 157.9 November 18.3 16.9 126.9
December 14.4 16.6 197.1 December 13.8 14.4 173.1
Filled by Telephone ; Filled by Telephone ;

Statistics of meteorological elements such as average tempera-
ture (°C ), precipitation (mm) , and sunshine hours (h) in Cenxi
throughout 2021 and from January to December is shown in
Table 6.

Table 6 Statistics of meteorological elements in Cenxi in 2021
Cenxi in 2021
Reporting unit: ( Stamp)

Time Average Precipitation // mm Sunshine

temperature // C hours // h
Whole year 22.2 1182.8 1694.4
January 12.6 5.6 130. 1
February 17.8 104.6 163.4
March 20.5 69.8 62.4
April 22.6 71.5 80.5
May 27.9 96. 1 152.1
June 27.5 186.2 140. 1
July 28.8 90.3 178.2
August 27.3 222.4 159.9
September 27.4 154.7 194.6
October 21.8 154.1 120.4
November 17.9 15.3 147.1
December 13.8 12.2 165.6
Filled by Telephone ;

3.2 Comparative analysis Temperature element query meth-
od: it opens the Y file (annual report of ground meteorological re-
cords) using software of the Surface Meteorological Observation and
Reporting Business Software OSSMO 2004, selects " the first page
of the annual report (P, PO, T, E, U, N, R)", and searches the

monthly average value from January to December and annual aver-

age value in the temperature (0.1 °C) area. To find multiple
sites, it needs to open multiple reports. The 2021 annual report of
Mengshan is taken as an example (Fig.2).

The range values adopt manual comparison. The average tem-
perature values of the same month from 5 stations are extracted,
and the lowest and highest values are found from the average tem-
perature values of the 5 stations as the range values of annual aver-
age temperature. The precipitation of 5 stations in the same month
is extracted, and the lowest and highest values are found from the
5 precipitation levels as the range values of annual precipitation.
The sunshine hours of 5 stations in the same month are extracted,
and the lowest and highest values are found from the 5 sunshine
hours as the range values of annual sunshine hours.

Precipitation query method; on the same page as the " first
page of the annual report (P, PO, T, E, U, N, R)", it searches
the total amount of each month from January to December and an-
nual average in the precipitation area. Mengshan is taken as an
example.

Query method for sunshine hours; it selects "the fourth page
of the annual report (ground 0 cm —=3.20 m, A, DYF, S)" and
searches the total value of each month from January to December
and annual average in the sunshine hours area. Mengshan is taken
as an example (Fig.3).

The Wuzhou Meteorological Statistical Yearbook system is op-
erating normally, and the automatically generated meteorological
element value data of Mengshan, Tengxian, urban area, Cangwu,
and Cenxi stations are consistent with those manually queried in
the Surface Meteorological Observation and Reporting Business Sofi-
ware OSSMO 2004 software.
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Fig.3 The fourth page of the annual report in Mengshan in 2021 (ground 0 cm -3.20 m, A, DYF, S)
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4 Conclusions

It assists in providing relevant data for the Wuzhou Climate
Yearbook every year. Due to the issues of error prone and low effi-
ciency in manual operations, automated processing is particularly
important for filling climate yearbook. In this paper, it introduces
how to design a Wuzhou Meteorological Statistical Yearbook Sys-
tem based on Python, and briefly explains the implementation of
each functional module of the system. The implementation of this
system is of great significance for the statistical work of the
Wuzhou Climate Yearbook.

References
[1] XIA LL, DAI W, HAN X, et al. Design and implementation of WeChat

(From page 22)
exceeded 30 m/s, and the lower south branch jet at 700 hPa
reached 22 m/s (at the strongest time) , which provided power-
ful thermal and dynamic conditions and abundant water vapor for
the heavy snowfall weather.

(4) From the analysis of §

always had certain warm and wet conditions during the heavy

.., it is found that the low layer
snowfall, and the rising and sinking movement coexisted. The
relationship between the rising and sinking movement led to the
southward movement of the 6, steep area, which provided
enough dynamic lifting and condensation conditions for the snow-
fall. The snowfall occurred near the steep area and in the warm-
wet unstable region.

(5) The vertical distribution of temperature had a good in-
dication of precipitation form. The middle and lower troposphere
was controlled by warm advection, and there was a warm inver-
sion layer, while the upper layer was controlled by strong cold
advection, which was conducive to the transformation of ice crys-
tals into snowflakes, so that they fell to the ground in the form of

snowflakes.

References

[1] HE J, ZHU H. Comparative analysis of the two cooling processes in
Zhaotong in November 2021 J]. Mid — Low Latitude Mountain Meteor-
ology, 2023, 47(2) : 46 - 52.

[2] ZHU QG, LIN JR, SHOU SW, et al. Principles and methods of synop-
sis (4" edition) [M]. Beijing; China Meteorological Press, 2000.

[3] WANG ZM. Path and mechanism of strong cold air invading northern
China in winter half year[ D]. Nanjing: Nanjing University of Informa-
tion Science and Technology, 2017.

[4] XU ML, DUAN X, QI MH, et al. Weather forecaster handbook for
Yunnan Province [ M ].
289.

[5] YANG QY, YANG SY, ZHANG XN, et al. Analysis of a strong cold
wave weather process in Yunnan during January 22 — 26, 2016[ J].
Mid - Low Latitude Mountain Meteorology, 2019, 43(3) . 17 -23.

Beijing: China Meteorological Press, 2011 :

official account information collection system based on Python[ J]. Practi-
cal Electronics, 2021, 23(6) : 58 —59, 64.

[2] LIU XL, ZHANG YQ, DONG AG. Design and realization of python-
based physical experimental data processing system [ J ]. Experimental
Technology and Management, 2021, 38(3) : 74 -78.

[3] YANG MJ, DU QD. Design and implementation of Python based crawler
website data analysis system[ J]. Computer Era, 2022, 19(11) ; 81 -83,
88.

[4] YU WP. Ground meteorological observation specifications| M]. Beijing:
China Meteorological Administration, 2003 ; 35 - 81.

[5] YU WP. File of ground meteorological observation data and format of re-
cord book table [ M ]. Beijing: China Meteorological Administration,
2005: 56 —69.

0@00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00SO0S00S0

[6] YAO Y, TAO Y, XING D, et al. Climatic characteristic analysis on
cold air activities in winter half year from 1961 to 2014 over Yunnan
[J]. Journal of Catastrophology, 2018, 33 (1) 122 -129.

[7] HAT'YS, TIAN YL, CHEN XM. Analysis on spatial distribution and
temporal variation of cold wave in Yunnan[ J]. Journal of Yunnan Uni-
versity, 2011, 33(S1): 147 - 152.

[8] TAO Y, CHEN Y, REN JZ, et al. Activity rules of the winter cold
wave over Yunnan Province from 1961 to 2014 and their relationship
with the atmospheric circulation [ J ]. Journal of Yunnan University
( Natural Sciences Edition) , 2019, 43(1) : 10.

[9] ZHANG JW, DUAN X. Comparative analysis of the typical cold proces-
ses influenced by Kunming quasi-stationary front[ J]. Journal of Yun-
nan University ( Natural Science Edition) , 2017, 39 (5) : 798 —809.

[10] XIAO L, TANG H, ZHANG YQ, et al. Comparative analysis of two
cold wave and snowfall weather processes in late winter and early
spring in Zunyi [ J]. Mid - Low Latitude Mountain Meteorology,
2019, 44(6): 73 -79.

[11] RUN XG, HU P, YANG Q, et al. Analysis of a rare blizzard process
in Tongren, Guizhou[J]. Mid - Low Latitude Mountain Meteorology,
2019, 42(3): 1 -8.

[12] HE J, ZHU H. Comparative analysis of the two cooling processes in
Zhaotong in November 2021[ J]. Mid — Low Latitude Mountain Mete-
orology, 2023, 47(2) ; 46 -52.

[13] LIU YL, REN GY, YU HM, et al. Climatic characteristics of intense
snowfall in China with its variation[ J]. Journal of Applied Meteoro-
logical Science, 2013, 24(3) . 304 —313.

[14] ZHANG TF, LU YB, ZHANG J, et al. Contrast analysis of 4 heavy
snow events in Yunnan since 2000[ J]. Journal of Applied Meteoro-
logical Science, 2007, 18(1): 9.

[15] TAO Y, CHEN Y, DUAN CC, et al. The climatic characteristics of
snowfall processes and the circulation patterns of Yunnan from 1981 to
2013[J]. Journal of Yunnan University ( Natural Sciences Edition) ,
2018, 40(6) : 1171 - 1180.

[16] DUAN CC, DUAN X, DUAN SQ, et al. Climate variational charac-
teristics of snowfall in Yunnan Province for the last 50 years[ J]. Me-
teorological Monthly, 2011, 37(5) : 599 - 606.

[17] PAN YT, YANG FY, LI XP, et al. Comparative analysis of four snow
events in Yunnan in the winter of 2013 [ J]. Plateau and Mountain

Meteorology Research, 2017, 37(2) . 22 -28.



	2023-6期串稿-美气 23.pdf
	2023-6期串稿-美气 24.pdf
	2023-6期串稿-美气 25.pdf
	2023-6期串稿-美气 26.pdf
	2023-6期串稿-美气 27.pdf
	2023-6期串稿-美气 28.pdf

