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Abstract:
The main aim of this contribution is to show the automation of workflow of generation of strategic report based on
spatial analysis.
The data, including spatial data concerning emergencies solved by the operational centers of Fire and Rescue Service
of the Czech Republic, are stored in relational database management system. They are very valuable sources of
information for strategic decisions.
The data are further processed by various analytical methods, including methods of spatial analysis, in order to identify
key facts for strategic decisions concerning the management of emergencies. The outputs of the data analysis are
further transformed into standardized report for the superior officers of the Fire and Rescue Service of the Czech
Republic in order to make them easier to understand.
It is very convenient to automatize the above-mentioned process with Python script, which uses ArcPy library for
processing of spatial data and LaTeX for final report generation.

INTRODUCTION
On 1 January 2016, a new unit for fire protection of the Prague Castle (the seat of the president of the Czech Republic)
was established [1]. This Unit is a part of the General Directorate of Fire and Rescue Service of the Czech Republic and
its chief is directly subordinate to the director general.
The Unit’s work shift consists of two crews. One of these crews is set aside solely for the protection of the Prague
Castle. The Unit closely cooperates with other security services of the Prague Castle, such as the Military Office of the
President of the Republic, the Castle Guard, President of the Czech Republic Protection Unit of the Protection Service
of the Police of the Czech Republic and State Officials Protection Unit of the Protection Service of the Police of the
Czech Republic.

The Unit for Fire Protection of the Prague Castle fulfils its duty not only in the area of the Prague Castle, but also
carries out standard fire brigade missions in the area of adjacent districts of Prague, including Hradčany, Malá Strana,
Dejvice, Bubeneč, Lysolaje, Sedlec and Suchdol.
The Unit is specialized on the chemical protection and protection of historic monuments, or more precisely, of the
cultural heritage. In the framework of the unit, a Guard of Honor is also established.
For support of the internal decision processes concerning the Unit, a regular monthly report of the Unit activities must
be prepared. These monthly overviews share the same structure, so the possibility of their automatic generation through
a script naturally emerged.
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THE STRUCTURE OF THE REPORT
The monthly reports are provided in the form of a pdf file in order to prevent its further unwanted modification during
reading and to ensure the proper display of the structure of the document when read or printed. Its structure consists of
the following main parts:
1.

title page,

2.

an introduction to the report,

3.

list of responses which occurred in the operational area of the Unit,

4.

list of responses on which the Unit participated,

5.

one page summary of the Unit responses during the last six months, classified according to the standard
classification of emergency events.

Each page of the document contains in its footer the number of the current page and the number of all pages in the
document.
The title page contains, beside the name of the Unit and the name of the department responsible for generation of the
report, also the month and year for which the report is generated.
The introduction gives the reader a short description of the data that are summarized in the report. It also gives the timestamp indicating the time when the report was created.
After the introductory pages, the tabular overviews with lists of responses follows. The lists of responses, which
occurred in the Unit’s operational area, and the responses on which the Unit participated, are not necessary the same. In
reality, these lists overlap only partially.
The Unit is not involved in all responses, which occur in its operational area. Sometimes, for example, the incident is
too small and the assets of voluntary firefighters are sufficient, or the assets of another unit are more suitable, to deal
with the emergency. On the other hand, the Unit may also deal with a response outside of its operational area.
The first response list gives the overview of the responses, which occurred in the Unit’s operational area, in the form of
a dynamically generated table. The table contains:
1.

type of the response according to the standard classification scheme of the Fire and Rescue Service of the
Czech Republic (e.g. fire, car accident, technical support, railway accident (subway included)…),

2.

short description of the response,

3.

municipality and its part in which the response occurred,

4.

address of the incident, with street name and house number (if available),

5.

the precise date and time when the incident was reported to the operational center,

6.

time when the incident was reported to the Unit,

7.

name of the unit and time when the incident was reported to each unit involved.

Under this table, a short summary of its data is provided. In the summary, the total sum of all responses, which occurred
in the Unit’s operational area, is given, together with the number of responses in which the Unit was or wasn’t involved.
The second list, also a dynamically generated table containing the data on the responses on which the Units participated,
has the same structure as the first table. Again, under the table, a short summary of its data is provided. In the summary,
the total sum of all responses, on which the Units participated, is given together with the number of responses carried
out by the unit both inside and outside of its operational area.
The last table provides the half-year overview of the responses of the Unit. The responses are classifies according to the
standard classification scheme of the Fire and Rescue Service of the Czech Republic. The last row of the table contains
sum of all the responses on which the units participated during the month.
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FROM THE DATA TO THE REPORT
The data describing the emergencies and responses are stored in Oracle relational database management system situated
at the regional operation centers of Fire and Rescue Service of the Czech Republic. In regular intervals, selected group
of the records and its attributes are synchronized with a central Oracle relational database management system at the
General Directorate of Fire and Rescue Service of the Czech Republic. In order to prevent damage of the data stored in
this database, minimize the workload on the key tables in database and create custom selections of the data and its
attributes, various views are created.
For generation of the monthly report of Unit responses, two special views were created:
1.

view containing all responses on which the Unit participated,

2.

view containing data about all responses carried out by the all firefighting units, both professional and
voluntary, in the territory of Prague, the capital and largest city of the Czech Republic.

From the database, the standard classification scheme of the responses is also downloaded.
At the start of the script, the user gives to the command line interface of the script, which generates the report (figure 1),
the month end year for which the report will be generated. After this input is given to the script, the script carefully
checks it for validity. When inputs are valid, the script start it’s further processing. If inputs are non-valid, the script
execution is safely ended and information with further description of the error is provided to the users.

Figure 1. Command line interface of the script with month end year for which the report will be generated.
If the input data are valid, the script sends to the database containing the data an SQL query, which selects the data
corresponding to the month and year given by the user. The selected data are subsequently downloaded into ESRI File
Geodatabase (FileGDB) containing the tables with predefined structure. The file geodatabase serves as a template,
which is filled by data downloaded from the database. The download of the data into file geodatabase is carried out
because of following purposes:
1.

Execution of the spatial analysis over the data. The data stored in views of Oracle database does not use the
support for the storage of spatial data and further spatial analysis.

2.

To prevent damage of the data stored in Oracle database situated at the operational center of General
Directorate of Fire and Rescue Service of the Czech Republic.

3.

To minimize the workload on the key tables in database.

The file geodatabase in its template state contains the polygon feature class of the Unit’s operational area. With the
polygon it is possible easily select all responses inside the Unit’s operational area and make further selection from this
responses based on whether the Unit participated at the response or not. We can also use the polygon for selection of
those Unit responses, which are either inside or outside its operational area. The results of the spatial selection are
stored in the predefined empty tables in file geodatabase.
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Finally, all responses of the Unit during the past half year are reviewed und summary table of those responses is
created. In this table, the responses are classified according to the standard classification scheme of the responses and
sum for each class is provided together with control sums. The total sum of the Unit responses in each month of the
preceding half year is also created. The standard classification scheme classifies the responses into following categories:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

fire,
fire where fire brigade doesn’t respond,
car accident,
large car accident involving many cars,
railroad accident (subway included),
aircraft accident,
other transport accident,
escape of gas or aerosol,
escape of liquid (without petroleum product),
escape of petroleum product,
escape of solid particles,
escape of other hazardous chemicals – other (including other than chemical materials)
technological accident,
technical assistance,
technological assistance,
other assistance,
radiation incident,
other emergencies (epidemic, zoonosis and others),
false alarm.

REPORT GENERATION
When all data are prepared and stored in file geodatabase, the program can start the final generation of the final report.
For generation of the report in the form of pdf document, the pdfTeX, which is a part of LaTeX document preparation
system, is used. The program for generation of the report reads the template, which is plain text file and contains LaTeX
directives for formatting the final document, and fills the template with the data obtained from file geodatabase. The
program uses standard Python template strings mechanism.
The substituted template is interpreted 5 times in order to ensure proper numbering of the dynamically generated parts
of the pdf document.
After the generation of the pdf report, a plain text e-mail, announcing the creation of a new report to superior officers is
also created from predefined template.
The title page of the generated report is shown on the figure 2.
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Figure 2. Title page of the generated report with dynamic numbering of the pages and with the period for which the
report is generated.

USED TOOLS
The program for the generation of the reports is written in Python 2.7 language and uses the interpreter and environment
distributed with ArcGIS Desktop 10.X by ESRI Company. This python distribution contains the ArcPy library for
processing of spatial data, which is used for spatial analysis in the program [2]. Program successfully runs with Python
2.7 language distributed with version 10.4, 10.5 and 10.6 of ArcGIS Desktop [3]. For access to the Oracle database, the
interpreter was supplemented with cx_Oracle library of an appropriate version [4, 5]. The file geodatabase template was
created using ArcGIS Desktop 10.X [6].
As a distribution of the TeX/LaTeX typesetting system for Microsoft Windows, MiKTeX has been used [7]. For tabular
overview of the Unit responses, the LaTeX package “longtable” is used. The “longtable” package defines a new
environment, “longtable”, which has most of the features of the “tabular” environment, but produces tables, which may
be broken by TEX’s standard page-breaking algorithm [8].
In order to ensure the proper handling of special Czech language accents, the UTF-8 character encoding was enforced
during the whole chain of processing of the data.
In order to make usage of the script easier, the windows bat file is used. This file contains full path to the appropriate
Python language interpreter followed by full path to the main script file.

SUMMARY
The script for generation of the report on Unit responses successfully serves more than two years already, with only
minor changes. The script also illustrates the possibility of generation of reports based on spatial analysis. It automatizes
the whole chain of report creation, starting from selecting data from the database, through their processing, up to the
creation of the final report in the form of a pdf document.
We also successfully tested the creation of maps, depicting the spatial distribution of the responses in the Unit’s
operational area, and their inclusion into the report. This feature of the program is not being used at the present time,
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because the tabular data are sufficient for the support of the Fire and Rescue Service of the Czech Republic strategic
decision processes.
There are also plans for improvements of the featured script. The challenge is the necessity to rewrite the program into
Python 3.X, which is distributed with ArcGIS for Desktop successor - ArcGIS Pro, because of the end of support of the
Python 2.X and ArcGIS for Desktop in the future [10, 11]. Another improvement, which should be realized, is a
creation of graphical user interface, which both prevents the entering of invalid inputs and makes the handling of the
program easier.
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