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Mali's forests have been subjected to extensive human pressures in recent decades. This Sahel
country where 90% of the population lives on 30% of the territory is very dependent on forest resour-
ces through multiple activities. Malian forest resources are subject to several pressures, including:
agricultural clearing, cumulative consumption of wood and charcoal, harvesting of wood and servi-
ces, pastoralism, hunting, bush fires (early and late) which devastate more than 100 000 ha per year
and also for reasons of traditional medicine. The protected forest of Faya, which covers an area of 80
000 ha, located 40 km from Bamako, has not escaped this destruction despite its status as a protected
forest and the new management plan which only grants the right to use by residents of the Faya in
terms of forest exploitation. The methodology was based on the realization of the collections and do-
cumentary analysis, the analyzes of cartographic and figure, the realization of the qualitative surveys,
the treatment and the analysis of the data. The study revealed to us that the Faya forest has been un-
der enormous pressure and that the gallery forests and wooded savannah are turning into shrub sa-
vannah. This article aims to analyze the pressures on plant formations of Faya in recent decades.

Keywords: GIS maps, anthropogenic pressure, Faya, protection, forest management.

DOI: https://doi.org/10.59849/2409-4838.2023.3.58

INTRODUCTION

From Stockholm in 1972 to Rio in 1992, considering the environment is a major concern of
the community of nations, which is witnessing the effects of our devastating activities on our envi-
ronment [4]. If the problems of pollution, nuisances, the combustion of fossil resources which af-
fects biodiversity and worries the experts, the first to report on the disasters which generate, one of
the cruellest major problems would be above all deforestation, the exploitation irrational use of our
faunal and floristic resources [8].

In most countries, on all continents, this drama exists at worrying proportions. This is the case
with industrial and mining exploitation, excessive logging, climate change, devastating natural fires,
bush fires, developments, the expansion of agriculture, concessions crowned with incivility [17].

In Mali, the program for defining national land degradation neutrality objectives by makes
extremely serious observations in terms of management. Forests and reforestation, forest resources
are drastically decreasing due to the consumption of wood energy and agricultural desertification
reinforced by economic growth [2, 6].

Malian forest resources are subject to several pressures, including: agricultural clearing, inc-
reased consumption of wood and charcoal, removal of timber and service timber, bush fires (early
and late) which devastate more than 100 000 ha per year and harvesting for traditional medicine
purposes [10].

Faced with the threats to these resources, the Malian authorities have increased the number of
forests and protected areas, which currently number 113 and cover an area of 1338991 ha, or 1% of
the country's area [1]. The Faya forest, the first protected forest by the authorities in history is the
largest among many others; covering an area of nearly 80.000 ha, 40 km from the capital Bamako
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on National Road N°6 does not resist degradation due to population explosion, large-scale urbaniza-
tion and high demand for wood [7]. Forest products meet the basic needs of Malian communities.
Among them the use of wood as energy (90% of needs), service wood, sawn wood, pharmacopoeia,
socio-cultural needs. The Faya is now threatened with extinction by human activities [3, 17]. Nowa-
days it suffers from several causes of degradation such as:

Excessive and uncontrolled logging;

Strong pastoral pressure on natural formations;

The incivility of the actors in charge of protection;

Climate change;

Bush fires [19].

MATERIAL AND METHODS

The general pattern of research on the classified forests of Mali is based on methodological
approaches proposed by scientists such as [14, 16, 18] and experts in the field in different organiza-
tions in Mali. The studies were conducted in 2 stages: documentary research and field research. Pre-
paratory stage in the office. At this stage, information was collected on the vegetation and soil co-
ver, topography and climatic conditions of the territories studied, the causes of deforestation in the
research objects were identified, Landsat 8 images and a brief review of the research world scien-
tists on forest management was carried out.

Field step.
Initially, field studies were carried out from June to September 2021 in the classified forest of Faya
but also with the human resources of the various technical services which deal with Faya: Ministry
of Sanitation, Environment and Sustainable Development, National Directorate of Water and Fo-
rests, Regional Directorate of Water and Forests, Cantonment of Water and Forests, Management of
the Forest Information System, Water and Forest Post, Decentralized Forest Management Program
and Institute of Rural Economy .Finally, some researchers at university level and research depart-
ments were consulted for further information and analysis.

RESULTS AND DISCUSSION

Here, we were able to have the maps of the year 1990 and the year 2020, i.e. a period of 30
years based on the Landsat 5 tool for the 1990 map and Landsat8 for that of 2020 which allowed us
to know the state of forest formations during these two periods and to measure the state of their deg-
radation or improvement in the face of natural phenomena and anthropogenic pressures that threa-
ten its existence. the tables below taken from the information on the maps will allow us to have
even more precision on the surface covered on each of these formations (Figure 1).

CARTE DE LA COUVERTURE VEGETALE DE
LA FORETS CLASSEES DE LA FAYA EN 1990
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Fig.1. Maps of Faya plant formations in 1990
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This table below is a complement to the map to see more details on the covered area of each
forest formation (Table 1).

Table 1.
Areas of plant formations in the Faya forest 1990
Type of plant formations Area in 1990
ha %
Wooded savannahs and degraded galleries 12794 16%
Degraded clear forests 10058 13%
Tree Savannah 9954 12%
Wooded Savannah 16220 20%
Shrub savannas 21210 26.51%
Grassy savannah - Bowé¢ and clearing 5197 6.49%
plantations 4531.08 6%
Total 79964.08 100

With regard to this 1990 map, we see the predominance of shrub savannah over an area of
26.51% followed by wooded savannah with 20%. Regarding this map of the Faya of the year 1990,
wooded on an area of 40% followed by shrubby savannah with 19%. This predominance also of the
wooded savannah, which comes in second place, is explained by the non-exploitation or the control-
led exploitation of the forest resources of the Faya at that time. It is followed by wooded savannah
and gallery forests, which are bands of vegetation with more or less closed cover, located along cer-
tain watercourses and in depressions. They constitute an ecologically unstable and very fragile envi-
ronment. These are the galleries which have undergone strong cutting pressure and whose regenera-
tion has led to the formation of savanna along the main watercourses. It covers an area of 12794 ha
or 16% of the massif.

Then is positioned the degraded clear forest on an area of 10058 hectares or 13% of the forest.
This indicates the deterioration of forest resources. The tree savanna generally results from the per-
manent and continuous degradation of the vegetation under the combined effect of human action
and successive droughts. It covers an area of 9954 or 12% of the massif.

The grassy savannah, bowe and glades occupies an area of 5197 or 6.49% of the forest. The
total coverage of tree savannas, degraded clear forest, shrubby savannah and grassy savannah, bowe
and clearing cover an area of 35267 ha or 58% of the entire forest, hence the need to adopt strategi-
es for the conservation of this f forest hence the idea of planting. The latter covers an area of
4531.08 or 6% of the forest. It is safe to say that taking into account the preservation of forest biodi-
versity was a reality and a battle horse for the government after the droughts of the 1990s that hit
the Sahel countries hard. Massive plantations have been carried out by importing exotic species to
correct deforestation due to massive exploitation by communities and green forests in general have
been well protected by effective protection mechanisms (Figure 2).

60 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838



Adama Togola

Fig.2. Maps of Faya plant formations in 2020

This 2020 map clearly shows us the natural and human factors of degradation that weigh on
this massif. In view, we noted the predominance of shrubby savannah that covers an area of 37372
ha or 47% of the total area of the forest, followed by wooded savannah 9594 or 12%, grassy
savannah, bowe and clearing 8770 or 11% (Table 2).

Table 2.
Areas of plant formations in the Faya classified forest 2020
Type of plant formations Area in 2020
ha %

Wooded savannahs and degraded galleries 5250 6%
Degraded clear forests 8195 10%
Tree Savannah 6250 8%
Wooded Savannah 9594 12%
Shrub savannas 37374 47%
Grassy savannah - Bow¢ and clearing 8770 11%
plantations 4 531.08 6%
Total 79964.08 100

The predominance of these savannas is striking proof of the degradation of forest resources in
the Faya. These savannahs listed except the wooded savannah instead of the wooded savannah co-
ver an area of 60589 ha or 76% of the protected forest of the Faya. The wooded savanna occupies
8% of an area of 6250 ha. In addition, finally the planting 6.0 % on an area of 4531.08 ha.

This detection of changes made by Landsat 5 for the year 1990 and Landsat 8 for 2020, i.e. an
interval of 30 years, will allow us to observe the dynamics of change either the dynamics of change
either in terms of degradation or improvement of forest management in this vast classified forest near
the capital of Mali, Bamako.

In view of the Landsat 5 and 8 data on the state of the two maps of the Faya of 1990 and
2020, the detection of changes in the forest resources of the Faya is of great concern to us and chal-
lenges each of us for its protection. We are witnessing a serious degradation of almost all of its re-
sources (Table 3).
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Table 3.
Types of plant formations and its evolution of forest area from 1990-2020

Evolution  of
Types of plant formations fggg " | Area in 2020 I?;;Steigggea?
2020
Wooded savannahs and degraded galleries 12794 5250 -7544
Degraded clear forests 10058 8195 -1863
Tree Savannah 9954 6250 -3704
Wooded Savannah 16220 9594 -6626
Shrub savannas 21210 37374 +16164
Grassy savannah - Bow¢ and clearing 5197 8770 +3573
plantations 4531.08 4531.08 0
Total 79964.08 | 79964.08

During the last thirty years, the forest resources of Faya Forest have been under strong
pressure, pressure due to the proximity of the city of Bamako which has an increasingly growing
need for domestic energy; to this must be added the effects of drought relating to climate variability
since the 1980s [15]. All this justifies the degradation of forest resources in this classified area. The
potential of the various formations, especially around the villages and the Bamako-Ségou national
road, has been strongly affected. It is thus in the various formations with high woody potential that
it has been observed in:

Wooded savannah and gallery forest the cover is 12794 in 1990 against 5250 ha in 2020 a
loss of 5250 ha;

Degraded open forest 10058 ha in 1990 against 8195 ha, i.e. a loss of 1863 ha:

Savannah 9954 ha in 1990 against 6250 ha in 2020, i.e. a loss of 3703 ha;

Wooded savannah 16220 ha in 1990 against 9594 in 2020, i.e. a loss of 6626 ha;

Shrubby savannah 21210 in 1990 against 37374 in 2020;

Grassy savannah — Bowé-and Clearing 5197 ha in 1990 against 8770 ha in 2020.

On analysis, it can be said that a large part of the area of this classified forest covered by the
formations (wooded savannah, gallery forest, wooded savannah, tree savannah) has been
transformed into shrub savannah or grassy savannah, Bowé and clearing [13]. This sufficiently
demonstrates the strong degradation of resources in this period notwithstanding the concession of
Faya in 2013 with a management plan, the degradation continues at a very worrying rate in the
forest. This tendency to degradation is also stronger in gallery forests. In 1990, it covered an area of
12794 ha or 16% of the total area of forest resources of Faya, in 2020, it covers an area of 5250 ha,
or only 6%. This can be explained by the effects of climate change, which dry up the rivers that
water these gallery forests, or by anthropogenic pressures in the search for service timber that is
abundant in this forest formation. In any case, the tendency to deterioration is present. Despite the
awareness of the role that forests play, the consequences of deforestation and the vast reforestation
campaigns or dare we say "reforestation propaganda™ by the Malian authorities every year for
decades, the detection of changes in the level of plantations assesses the inefficiency of
reforestation campaigns by perhaps a lack of monitoring and/or exploitation of planted resources [9,
12]. From 1990 to 2020, the area of plantations has not changed. Most essences are exotic such as:
Gmelina arborea, Tectona grandis, Eucalyptus sp, Azadirchta indica for utility purposes [5]. In fact,
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the inventories carried out in these forests over a time interval of about 10 years (1996 and 2005)
showed that the area of gallery forests has greatly decreased and that tree savannahs have receded to
give way to shrubby savannahs and forest clear degraded [11].

CONCLUSION

This forest has been classified, that is to say protected since the colonial period in order to
constitute a reserve of wood for the supply of Bamako and wooden rails attracts all the greed of the
neighboring communities to the number of 17 villages but also of Bamako which is located 40 km
from this forest. Faced with the dependence of communities (rural and urban) on timber, firewood,
tree bark for traditional therapy, animal husbandry, intensive agriculture, the absence of other gene-
rative activities income, large-scale anarchic urbanization and finally the population explosion, all
attempts, all efforts to restore the Faya by politicians have failed. Through the new public-private
partnership contract tested several times for its preservation in the name of ecotourism and partici-
pation, without the implementation of a strategy of dependence on forest resources through a strong
energy transition, nothing is not possible indicates the success of this strategy. The gigantic measure
that must be implemented is the fencing of this forest, the endowment of forest services with mo-
dern technological tools such as the drone to facilitate its surveillance and rapid intervention acti-
ons, the creation of income-generating activities for local communities, awareness and ecotourism.
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MALININ FAYA MESOLORINO ANTROPOGEN TOSIRIN KARTOQRAFIK TOHLILI
Adama Toqola

Son onilliklords Mali mesalori giiclii antropogen tozyiqe moruz qalmisdir. ©halinin 90%-nin
orazinin 30%-da yasadig1 bu Sahel 6lkasi miixtalif foaliyystlor sobobindon meso ehtiyatlarindan ¢ox
asilidir. Malinin meso ehtiyatlar1 miixtolif tozyiqlors moruz galir, o cimlodon: kond tosarriifat: {i¢iin
mesalorin qirillmasi, oduncaq vo komiir istehlaki, oduncaq hazirlanmasi vo ekosistem xidmatlori,
heyvandarligin inkisafi, ovguluq, ilde 100000 hektardan ¢ox arazini mahv edon mesa yanginlar (er-
kan va gec), hom¢inin xalq tobabati iiciin istifado vo s. Bamakodan 40 km masafaods yerlason 80000
hektarliq Faya mesosi qorunan meso statusuna vo yalniz Faya ohalisino mesoadon istifads hiiquglari-
n1 veran yeni idaroetmo planina baxmayaraq, bu mohv olmadan xilas ola bilmomisdir. Metodologi-
ya toplanmis materiallarin analizina, kartoqrafik malumatlarin vo sokillorin tohliling, keyfiyyot mii-
sahidslorinin aparilmasina, molumatlarin emalina vo tohliline asaslanmisdir. Tadqiqat bizo gostordi
ki, Faya mesolori boyiik tozyiq altindadir, galereya mesolori vo mesoalikli savannalar getdikca kol sa-
vannasina ¢evrilir. Bu magalo son onilliklordo Fayanin bitki formasiyalarina olan yiiklonmalari toh-
lil etmok mogsadini dastyir.

Acar sozlar: CIS xoritalor, antropogen yiiklonma, Faya, miihafiza, mesalorin idarsedilmasi

KAPTOT'PA®UYECKHWI AHAJIN3 AHTPOIIOTEHHOT' O BO3JENCTBUA
HA JIECA ®AS B MAJIN

Anpama Toroma

B nocnennue necsatunerus ieca Manu mogBepraiuch CHIbHOMY aHTPOIIOTCHHOMY JaBJICHUIO.
Orta ctpana Caxens, rie 90% nacenenus npoxusaer Ha 30% TeppUTOPHH, OYEHB 3aBUCHT OT JIECHBIX
pecypcoB 6s1aroiapsi MHOKECTBY BUJIOB A€ATENbHOCTH. Manuiickue JIeCHbIe PecypChl MOABEPTaloTCs
MHOTOYHCIICHHBIM Harpy3kam, B TOM YHCIIe: BBIPYOKa JIECOB ISl CEITbCKOXO3SHCTBEHHBIX HYKI,
noTpeOJIeHre IPEBECHHBI U APEBECHOTO YTIJIsl, 3ar0TOBKA IPEBECHHBI M OKAa3aHHE SKOCUCTEMHBIX YCIYT,
acTOMIIHOE )KHBOTHOBOJICTBO, 0XOTA4, JICCHBIE TIOYKaphl (paHHHE U MO3/IHUE ), KOTOPBIE OMyCTOIIAIOT
6omee 100 000 ra B rof, a TakKe UCIOJIb30BaHKE B LENAX TPAAULUOHHON MeAUIUHBL. OXpaHseMble
neca ®as mromanpio 80 000 ra, pacnonoxxeHHsid B 40 kM oT bamako, Takxe He H30€XKall 3TOTO
YHUYTOXXCHUS, HECMOTPSI Ha €ro CTaTyC OXPaHsIEMOro Jieca W HOBBIM IUIAH YIPaBIICHUS, KOTOPHIH
NIPEJIOCTABIISIET MPABO JIECOMOIB30BAHMS TONBKO kuTensiM Pan. MeTomonorusi OCHOBBIBajach Ha
NPOBE/ICHUY aHaM3a COOpPaHHBIX MaTEPUAJIOB, aHAJIHM3€ KapTOrpapIecKUX MaTepHalIOB M PUCYHKOB,
NIPOBE/ICHUH KaueCTBEHHBIX 0030pOB, 00pabOTKe M aHANM3€e MaHHBIX. MccnenoBanne mokas3ano HaMm,
uro sieca Das HAXOIUTCS MO OTPOMHBIM JIaBJICHUEM M YTO TaliepeifHbIe Jieca U JIECHCTas CaBaHHa
TIOCTETICHHO TPEBPAIIalOTCs B KYCTApPHUKOBYIO CaBaHHY. B JaHHOW cTaTbe CTaBHTCS 3aaada
NPOAHAIN3UPOBATh HArPY3KU Ha pacTUTENbHbIE opManny Dasi B MOCIEIHUE AECITUIICTHSL.

Kmouesblie ciioBa: [ 1 C-kapmei, anmponozennas Hazpyska, Pas, oxpana, ynpaeienue 1ecamu
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