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Welcome to this course which is about a case study in which we will
present the bushfires in Senegal. The purpose of the lesson is to get you
to understand the role of information systems in the management of
bushfires but also to be able to use them in the monitoring of bushfires.
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Concerning the plan of this lesson, here is how it is declined. First we
will characterize the bushfires, then decline the mission of the CSE and
the public authorities in Senegal and in the management of bushfires.
Thirdly, we will talk about the role of the geographic information
system and the methodology that was used and finally, we will finish
with the results and make some recommendations. In this section, we
will talk about the causes and the extension of the phenomenon. First of
all, we must know that Senegal suffers every year from enormous
damages from bushfires estimated at hundreds of millions of CFA
francs. As for the causes, there are 2 we can remember. First, what is
called slash-and-burn cultivation and clearing. We have to say though
that it is an ancestral part of the itinerant slash-and-burn cultivation.
Farmers have a tendency to expand their field or to seek new land to
increase their production using fire as a means of clearing. That is one
cause. A second cause is all this negligence around early fires because
these early fires, if they are done according to the rules, constitute a way
of preventing late fires and unfortunately, the respect by the populations
of the best conditions for their implementation is sometimes left to be
desired.
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As a result these fires which were perceived as means of limiting
damages often become real fires. As far as the extension is concerned,
this phenomenon covers the entire Sudano-Sahelian zone, especially in
the dry season, that is to say between October and May, the period that
precedes the cultivation.
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As for the consequences, we can list a certain number of them, 4 or 5
consequences.
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The first is the destruction of the forest heritage. Forest resources of
Senegal play an important role in improving food security. It is a very
important source of energy for Senegalese households. Another
consequence is the loss of biological diversity. The threat to people and
human establishments is another, global warming since there is a
production of greenhouse gas, a reduction also in sequestration
capacities of the atmospheric carbon by destruction of the vegetation.
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A final and no less important consequence, is the damages that are
linked in particular to the forage resources which are the basis of
livestock feed.
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Let’s stop a little on the mission of the public authorities in Senegal
regarding the management of fires.
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It should be noted that the State of Senegal has initiated for years
programs of monitoring and management of bushfires, particularly with
the Direction of Water and Forests, Hunting and Soil Conservation by
establishing a monitoring strategy. It is in this context also that the
Ecological Monitoring Center CSE, since 1990, uses spatial techniques
presently by using the data of the MODIS satellite - so they use spatial
techniques for the monitoring and cartography of the burned areas.
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Regarding the collection, processing and and distribution of information
on bushfires, an integrated system involving the various structures of the
Ministry of the Environment and the National Meteorological Agency is
implemented with a roadmap and well-defined roles in order to convey
an information on fires, an information that is unique and reliable. We
also proceed, always in the case of the mission, to a spatial analysis and
a cartographic representation of the products in order to provide
synthetic information as a support for decision at the level of the
Ministry of the Environment.
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With regards to the methodology and role of geographic information
systems, we must distinguish two things: the follow-up campaign itself
and the development of seasonal reports. With regards to the follow-up
campaign of bushfires, there is obviously the detection of fires by the
MODIS satellite image and also the characterization of the sites
identified in situ. And what you need to know is that this follow-up
campaign of fires is conducted from October to May during the dry
season and is based on the use of MODIS imagery. The use of these
satellite data offer bushfires monitoring opportunities and the study of
thermal anomalies by the MODIS satellite has become a common tool
of characterization of spatial and temporal distribution of bushfires
based on the energy emitted by fires. These satellites allow to have data
on active fires twice a day. The method used to study the fire regime
consists of counting the number of burned pixels on a monthly basis.
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The data collected are used to construct evolution curves of the fires
during the dry season. In the seasonal report that we transmit to
decision-makers, to the authorities, we proceed to the analysis of the
spatial and temporal distribution of fires, and the production of maps.
And it is to formulate, to make an impact assessment in terms of
economic loss and, finally, to make recommendations. But it must be
said that there is a space-time mask which is defined with the Direction
of Water and Forests and the local communities. There is a mask that is
applied to the burned areas in order to exclude fires in the fields or what
we call clearing fires and the fires triggered as a precautionary measure
or early fires to keep only what may be considered as a bushfire.

Notes

Summary

7m
 5

9s

6. Storage - Spatial SQL and NoSQL databases 12 of 18

11

https://mediaspace.epfl.ch/media/0_8w7h3ld8?st=479


The analysis of the temporal distribution will allow us to determine the
number of fires by month. We will do it with the QGIS software. With
QGIS, we will go in the database menu and take the QSpatiaLite
extension. And the extension will allow us to make the SQL query on
the Fire_2014_2015 table. Here, we will... The first thing to do is to take
SELECT, so it is the SELECT FROM WHERE. In SELECT, we have to
type the formula that you see on the screen. So SELECT is what you
have to type, STRFTIME in brackets etc. In the FROM now, you will
select the Fire_2014_2015 table. We can even add an alias F. The alias
will allow us not to repeat this table since it is going to be too long Fire
table 2014-2015 but just the F. So this F-is going to be in SELCT. Now
we have F. So SELECT is done. FROM is OK. And we are going to put
GROUP BY. In GROUP By, we will do the same thing as what we did
in the SELECT. So we will go back to SELECT to add the COUNT.
This is important since it will allow us for each month, as you can see
here, for each month to give the number of fires we observed. Now we
have to save everything in a table and load it into QGIS. We can give a
name to the table, it is temporal table.
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Since we do a temporal analysis, we will use temporal. And there you
see, here we have this table that is displayed. We can even open this
table and you will see, we have the months and next to it, we have the
number of fires observed. We will save it, if we want, in CSV format to
make analyzes with Excel if we want.
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The objective is to determine the number of fires by department. So here
we will do the same thing. We will load QSpatiaLite. And so we will do
the same operation, except that here, it is not a question of having the
number of fires per month but the number of fires per administrative
department of Senegal. So still in the SQL query, we have the SELECT,
FROM and WHERE. And in FROM, it is the departments that will
interest us and also the fires, the Fire table. So we have both tables in
the FROM, departments table, with the alias D which we will prepare
and Fire_2014_2015 that we will call F. So in the SELECT, we will take
the field called name_department of the department table and we will
add the COUNT function, in brackets the "primary" which is the
primary key of the Fire_2014_2015 table and in the WHERE, we will
take all the fires that are in the departments. So the formula is WITHIN,
in brackets F.GEOMETRY, that is to say, the fire that is in a given
department so which are in the departments, and we will add GROUP
BY as we had earlier with the department name. Here is the result that it
gives us. We will click on RUN SQL, which gives this table that you see
with for each department of Senegal, the number of fires we observed.
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We will also create a... We will save this query as a spatial table so we
go in option, choose Create Spatial Table and in Table Name, we will
put spatial. And something very important since it is a spatial table, we
will add in SELECT the aspect...the geometric attribute. So we add the
D.GEOMETRY. And here in "geometry field", we will also add the
geometry aspect, that is to ie D.GEOMETRY. And here you see the
result it gives us. This result that you see. For all the departments where
there was at least one fire, there is this table. Now we can make several
links, we can carry out to the spatial analysis by going into the styles of
the layers, by right-clicking on "properties" and that gives us that
window. So here is the result that we have concerning spatial analysis.
As you can see, there is a spatial distribution of bushfires throughout
Senegal with a concentration of fires in the South-East part, precisely in
the departments of Goudiry, Tambacounda and Saraya.
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With regarde to the results, we need to know two things: the results
during the season and the results that we give at the end of the season,
that is to say after the end of May, that is to say in June. In terms of the
results during the season, it is generally the weekly bulletins where we
assess the situation, the fire monitoring. Now at the end of the season,
we provide the authorities with maps of the synthesis which list all the
fires observed in October until May by also doing analyzes, particularly
in terms of economic impact and make recommendations. I would like
to pause a little bit on the analysis of economic impacts. The aim here is
to identify and give a monetary value to damages related to fires, as well
as to interventions to combat this scourge. What can also be said is that
a good exploitation of these data can contribute enormously to the fight
and better, to the management of bushfires.
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To sum up, we can say that geographic information systems are a tool
that allow us to better manage bushfires in the sense that they allow us
to know the months in which we register the greatest number of fires, so
the months to watch, it is important. Secondly, information systems with
spatial reference allow us to determine the most vulnerable departments.
And this allows the authorities to take the necessary measures in order
to have a better management of bushfires.
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