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INTRODUCTION

Nigeria's biological resources are critically
threaten from human activities and natural dis-
asters (NPE, 2016). There are certain ominous
problems with the environment and visible
scars associated with the destruction of the
base (land, water and air) of natural resources
upon which all life depends. The country's
large population of about 170 million and its
rapid growth rate of 2.8 percent are contrib-
uting to its environmental degradation (NPE,

2016).

One of the key environmental issues facing
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sources of aquatic pollution include; urban
wastewater, agricultural waste, and indus-
trial effluents (Martins et al., 2014). Pollut-
ed aquatic environments are considered a
human health threat that poses a lot of en-
vironmental health challenges (Elsamadony
et al., 2021). The severity of pollution-
related problems in the global aquatic envi-
ronment has been widely and frequently
reported in several studies (Kiani and
Rahimpour, 2020; Kuroda and Kobayashi,
2021).

Nigeria is aquatic pollution and the general
degradation of aquatic ecosystem. Major
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The intention of the Nigerian government in
the National Environmental Policy (NEP) and
Biodiversity Action Plan (BAP) is to achieve
sustainable development through mechanisms
and procedures spelt out in the respective docu-
ments. This was made possible due to the nu-
merous contributions from and consultations
with Federal and State Agencies, experts from
Universities, and International Agencies. Ideal-
ly, environmental policy should guide the ef-
forts towards the attainment of sound environ-
mental management and sustainable utilization
of natural resources (Gordon, 2012).

The United Nations Environment Programme
(UNEP-WCMC, 2013) stipulates that a sound
environmental policy must address four cardi-
nal issues (energy, health, agriculture and pop-
ulation). Also, the United Nations Develop-
ment Programme (UNDP, 2015) emphasised
sustainable resource exploration and conserva-
tion of biodiversity. Despite the fact that Ni-
geria's National Policy on Environment ad-
dressed these sectors, the issues have been
with the strategies for implementation. Be-
cause, the strategies adopted for implementa-
tion are deficient and have not been sufficiently
wired to achieve the overall policy aims
(FMEnv, 2015).This apparent difficulty creates
a lacuna between the policy guidelines and im-
plementation, particularly in emergency situa-
tions such as the challenges posed by the out-
break of the coronavirus.

Some years ago, scientists warned that the
high rate of interaction and consumption of
wildlife, particularly horseshoe bats in China,
was a time bomb that could potentially cause
the reemergence of severe acute respiratory
syndrome (SARS) viruses or the appearance of
unknown viruses (Culliton, 1990; Corman et
al., 2018; Sharp et al., 2020). This warning was
ignored, and subsequently, a novel coronavirus,
SARS-CoV-2 (formerly 2019 nCoV, isolated
on 7th January, 2020) came to light, causing a
contagious respiratory disease, and named on
11th February, 2020 by the World Health Or-
ganisation (WHO) as coronavirus disease 2019
(COVID-19).

The coronavirus disease 2019 is a viral pneu-
monia with symptoms such as fever, dry cough,
sore throat, body pain, dyspnea, and diarrhoea
(WHO, 2020b). This disease appeared in De-
cember 2019 in Wuhan, Hubei province of
China, and within three months, had spread
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across the globe, prompting WHO to de-
clare it as a threat to world health
(Andersen et al. 2020; Grant et al., 2020;
WHO, 2020a). According to Hu et al
(2021) COVID-19 of the family Coro-
naviridae was in circulation within a fami-
ly of four members, causing respiratory in-
fections, and as at 14th April, 2020, there
was a total of 1,978,769 confirmed COVID
-19 cases and 125,196 deaths were reported
in 213 countries (WHO, 2020a). The mor-
tality rate of COVID-19 varied between
countries,and in some countries, age has
been shown to impact mortality; the older
the population, the higher the rate of mor-
tality (Levin et al., 2020; Liu et al., 2020).
The severe form of coronavirus disease 19
occurs in three phases: the viral, pulmo-
nary, and hyper-inflammatory, that could
lead to severe acute respiratory distress syn-
drome (ARDS), impaired cardiac function,
and eventual death (Levin ef al., 2020). In
the absence of comorbid conditions, the
chance of surviving SARS-CoV-2 infection
for those above 60 years is about 95%, and
it decreases substantially if the patient has
underlying health conditions (Levin ef al.,
2020).

Furthermore, because COVID-19 spread at
a fast rate, individuals from wvulnerable
health and poor socio-economic back-
grounds such as Nigerians are particularly
at risk (WHO, 2020b).

A big concern is the medical waste result-
ing from the COVID-19 crisis, where
COVID-19 patients are being treated,
wastes from quarantine areas, in addition to
the disposable personal protective equip-
ment used by the health workers. Medical
Waste and many disposable materials (such
as gloves, facial masks, and shoes) are
made of materials hardly decomposable in
nature and can be harmful to all environ-
mental elements. Another potential nega-
tive effect of COVID-19 stems from the
production and extensive use of sanitization
chemicals and disinfectants containing en-
vironmentally toxic materials.

Most of the wastes generated from the ac-
tivities described above actually ended up
in polluting aquatic environments, because
many people erroneously believed that the
aquatic environment has a limitless capaci-
ty to absorb any quantity of any waste type.
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Consequently, this has resulted in a major bio-
diversity crisis in the aquatic environment. Ad-
ditionally, it has been suggested that both sur-
face and groundwater represent SARS-CoV-2
entry points through, possible contamination
from health care facilities, sewage, and drain-
age water (Hata et al., 2020; Kitajima et al.,
2020; Kataki et al., 2021).

Pollution and water flows are closely coupled
given that concentrations of a pollutant equal
its mass divided by the water volume. In eco-
nomic terms, pollution decreases the supply of
clean water and adds to the costs of water use.
Water availability is a major determinant of
human health, particularly in regions of the
world like Nigeria where there is limited eco-
nomic development (WHO, 2020b). The risk of
waterborne diseases increases when encounters
between aquatic vectors and humans are high,
as occurs when water is scarce and people ag-
gregate around limited water points or when
water is abundant and aquatic vector popula-
tions (such as mosquitoes) are widespread
(Gwenzi, 2021).

Besides, waterborne diseases have been known
to emerge in the absence or compromised waste
water management infrastructure (Guerrero-
Latorre et al., 2020). However, Nigeria’s long
term vision for biodiversity management is to
have a healthy living environment where peo-
ple live in harmony with nature, and sustain the
benefits of biodiversity, while integrating bio-
diversity into National programme to reduce
poverty and ensure ecological sustainability
(FMEnv, 2015). The major focus of this vision
is the consideration of a fragile resource to be
sustainably utilized, and more importantly, to
be deployed as natural capital for socio-
economic development of Nigeria.

Hence, in this review, the possibilities of
achieving the aforementioned long-term vision
as encapsulated in National Biodiversity Strate-
gy and Action Plan (NBSAP) 2016-2020 and
the objectives stated in the National Policy on
the environment in emergencies, such as the
case of coronavirus pandemic were examined.

The fragile state of the world’s aquatic eco-
system

Recent changes in the world’s aquatic systems
are remarkably alarming such that adequate
attention must be placed on strategies to better
and correct these changes for aquatic ecosys-
tem services to be sustainable (UNEP-WCMC,
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(2013). The major drivers of these changes
include: climate change, human modifica-
tion of water flows, land-use and cover
alterations, chemical inputs, aquatic inva-
sive species, human harvest and aquacul-
ture.

Global Climate Change

Climate change has direct impact on aquat-
ic ecosystem due to elevated temperatures,
variability of precipitation and rising in sea
level. Kubicz et al. (2021) observed in-
creased precipitation over land north of
30N since 1901, reduced precipitation
over land between 10°S and 30'N after the
1970s, and increasing intensity of precipi-
tation in some regions and droughts in oth-
er regions. Changing temperature and pre-
cipitation are linked with the decreased
extent of glaciers and duration of ice cov-
er, increased thawing of permafrost, and
changes in evapotranspiration, streamflow
and lake level (Van der et al., 2010).
Warmer water temperature reduces the
availability of oxygen for respiration by
aquatic organisms, and the processing of
organic matter. It also reduced thermal
niche and habitat availability for aquatic
organisms that require cold water, such as
salmonid fishes (Rahel, 2002).

Moreover, at higher latitudes and eleva-
tions, warming reduces the duration of the
ice season and melts glaciers and perma-
frost, resulting to changing in the seasonal-
ity, magnitude, and sources of hydrologic
flows. Additionally, the effects of rising
sea levels on lowland rivers are worsened
by decreased buildup of sediment due to
siltation in impoundments upstream and
decreased runoff due to irrigation
(Shiklomanov, 2000; Van der et al., 2010).

The Hydrologic Change

Water resource development and manage-
ment attempt to make water accessible for
all human needs at all times. There is ten-
dency to either store or divert water when
it is present in excess or procure it when it
is not enough, which is usually accom-
plished by irrigation, drainage, impound-
ment, inter-basin transfer among others
(D’Aoust et al., 2009). These manipula-
tions and climate change, have resulted in
the alterations of hydrologic regimes of the

Uwadiae and Lawal 220



world’s aquatic ecosystems.

Noticeably, over large continental areas, human
demand for freshwater approaches or exceeds
the current supply, and about 2.4 billion people
live in water-stressed environments (Oki and
Kanae, 2006). Therefore, the provision of water
to water-stressed regions for human needs is
habitually done at the expense of aquatic sys-
tems.

Surface water storage in ponds and reservoirs is
the most common strategy for ensuring a relia-
ble water supply, because dam-building can
also be used for electricity generation and flood
control (Nilsson ef al., 2005).

However, reservoirs have transformative im-
pacts on rivers, including fragmentation, flow
regime modification, enhanced evaporative
loss, and increased water residence times.

In the past two decades, dam construction has
shifted from developed to developing regions,
particularly in India, China, and South America
(Fujikura and Nakayama,2009).

Thus, hydrologic changes to rivers are continu-
ing to increase both in spatial extent and degree
of alteration and with increase of about 900%
in some areas of Africa (D’Aoust et al., 2009).

The Change in Land-Use

The conversion of natural lands to human use
and the modification of management practices
on human-dominated lands, is a major driver of
ecosystem change (Foley et al., 2005). Conver-
sion of natural ecosystems to cropland or urban
uses generally increases flood frequency and
intensity, and reduces groundwater recharge.
Comparatively, agriculture uses the greatest
amount of freshwater (Foley et al., 2005), and
releases the highest levels of greenhouse gases
into the atmosphere (MEA, 2005).

Therefore, agricultural production will impact
freshwater sources directly, through nutrient
emissions, water withdrawals, and effects on
riparian ecosystem, and also indirectly through
climate change.

Chemical inputs into the aquatic system

The increase in chemical inputs to aquatic envi-
ronment is a result of diffuse inputs from land-
scapes dominated by human use, atmospheric
sources and from direct discharges of waste
waters from industries, and municipal sewage
(Pacini et al., 2019). The chemicals added to
aquatic systems includes organic compounds,
heavy metals, acids, and alkalis, some of which
are toxic to aquatic organisms. Additionally,
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the rapid urban population growth in devel-
oping countries interact to create water
quantity and quality problems (Pacini et al.,
2019). Although, wastewater treatment mit-
igates nutrient and organic matter loading
to aquatic systems however, the treatment
of point-source effluents is more common
in developed nations, as less than 20% of
the population was connected to sewer sys-
tems in Africa and southern Asia
(Shiklomanov, 2000).

The aquatic invasive species

The species invasion is now recognized as
an important driver of global environmental
change, and most aquatic ecosystems are
especially vulnerable to species invasion
and its effects (Mack ef al., 2000). Alt-
hough many aquatic invasive species were
accidentally introduced, others have been
deliberately stocked for aquaculture, pest
control, aesthetic reasons, among others.
Aquatic invasive species have changed the
physical, chemical, and ecological condi-
tions of aquatic systems, thereby threaten-
ing aquatic ecosystems and biodiversity.
For instance, the introduction of predatory
sport fishes is the major threat to endemic
fishes in the western United States
(Minckley and Deacon 1991). The spread
of non-native aquatic species is a key con-
tributor to the ongoing biotic homogeniza-
tion of aquatic ecosystems (Ross, 1991).

Harvest of aquatic resources

Aquatic resources, particularly fish, inver-
tebrates, birds, reptiles, and amphibians, are
harvested for local subsistence, commercial
use, recreational use, or pet trade.

The “global fisheries crisis” has focused
almost exclusively on marine ecosystems,
while the impacts of recreational fishing
and overfishing of inland waters have gar-
nered increased attention (Post ef al., 2002;
Allan, et al., 2005). Declining fish stocks
and increasing demand for fish have led to
sharp increases in aquaculture production in
recent decades, and has led to increase in
the harvesting of wild fish for feed, water
pollution, altered hydrologic flows, and the
accidental release of non-native species
(Carpenter and Biggs, 2009).
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Fig. 1. Many interacting drivers, and interacting responses, affect the condition of freshwa-
ters on any particular landscape. Source: Carpenter and Biggs (2009).

Nigeria houses a cornucopia of aquatic plants
and animal species, making it very rich in
aquatic biodiversity (FMEnv, 2015).

The four major drainage systems in Nigeria
are:

* The Niger River Basin Drainage System

* The Lake Chad Inland Drainage System

* The Atlantic Drainage System at the east of
the Niger.

* The Atlantic Drainage System at the west of
the Niger

Nigeria has a population of over 100 million,
spread unevenly over a national territory of
923,770 km* (Ekubo and Abowei, 2011). The
expanding human activities have extensively
altered the aquatic systems, with modifications
impacting the physical, chemical, and biologi-
cal features (Fig. 1).

Water pollution in Nigeria occurs in both rural
and urban areas. In rural areas, drinking water
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from natural sources such as rivers is usu-
ally polluted by organic substances from
upstream users. The most common form
of stream pollution is forestry activities
which result in increased concentrations of
soil particles washed into the stream by
land disturbance. Studies have shown that
the suspended matter can obstruct the pen-
etration of light and limit the photosyn-
thetic zone to less than 1 m depth (Adedeji
and Adetunji, 2011).

Many factories in Nigeria are located on
river banks and use the rivers as open sew-
ers for their effluents. The major industries
responsible for water pollution in Nigeria
include petroleum, mining, wood and
pulp, pharmaceuticals, textiles, and plas-
tics (Kanu and Achi, 2011). Additionally,
from time to time accidental oil spillages
occur which endanger local sources of
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water supply. The most affected tend to be the
urban and landless poor. Also, of major envi-
ronmental concern is the direct discharge of raw
faces into aquatic systems (Kanu and Achi,
2011) . In the future, the present level of envi-
ronmental degradation could create health prob-
lems from waterborne diseases for most of this
population.

Aquatic ecosystem services and human well-
being

Aquatic ecosystem services are the gains that
humans derive from nature (UNEP-WCMC,
2013, Alvarez-Ruiz and Pico, 2020) (Table 1).
Ecosystem services from the aquatic environ-
ment include fishes, plants and flows that are
withdrawn for irrigation and municipal use
(Brauman et al., 2007).

The disease can be regulated by ecosystem pro-
cesses, such as the association of cholera out-
breaks with phytoplankton blooms).

The ecosystems also provide cultural benefits in
areas of education, recreation, disease regula-
tion and spiritual values (Ayeni, 1995; Boro-
kini, 2014).

Table 1. Examples of ecosystem services

Provision Services Crops, livestock, capture fish-
eries, aquaculture, wild plant
and animal products, fresh-

water etc.

Regulating services ~ Regulation of climate, water,
erosion, diseases, pests, air
quality, natural hazards etc.
Spiritual and religious values,
recreation and tourism, educa-
tional values etc.

Soil formation, primary produc-

tion, nutrient and water cycling.

Cultural services

Supporting Services

Emergence and Transmission of Diseases in
Aquatic systems

The risk of waterborne diseases is elevated
when there is a high encounter between aquatic
vectors and humans such as when people aggre-
gate around limited water points or when water
is abundant and mosquitoes are widespread
(Edinger et al., 1998; Corpuz et al., 2020). Al-
so, contamination of domestic water supplies
with feaces increases the risk of cholera, and a
range of parasitic infections. Likewise, im-
poundments increase the spread of diseases
such as schistosomiasis and malaria by creating
a the habitat for aquatic diseases vectors such as
snails and mosquitoes (Foley et al., 2005).
Biodiversity loss frequently increases the inci-
dence of human and wild-organism diseases
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(Morens et al., 2008; Guerrero-Latorre et
al., 2020). Also, pathogenicity, host sus-
ceptibility, and disease spread can be af-
fected by the trophic status of an infected
water body (UNEP-WCMC, 2013). In ad-
dition, eutrophication in conjunction with
agrochemicals often increases infection
risk that weakens host resistance (Van der
et al., 2010).

The aquatic ecosystem as a transmission
route for COVID-19

Aquatic environments have been linked to
the SARS-CoV-2 virus (Liu et al., 2020;
Lodder and Husman, 2020; Meyerowitz et
al., 2021). Water pollution problems were
heightened during the period of corona-
virus disease. Also, it has been established
that the Corona virus can remain active for
some time in waste waters from hospitals,
and faecal discharge from individuals in-
fected by the virus (Hata ef al., 2020; Juan-
Reyes et al., 2021). However, based on the
SARS-CoV pandemic in 2003, it was re-
ported that the virus can multiply within a
short time if disinfection is not done and
can be contagious (Kiani and Rahimpour,
2020). Accordingly, studies have shown
that the survival of coronavirus in the
aquatic environment depends on the fol-
lowing factors, which include temperature,
organic matter, exposure to light and an-
tagonistic microbes (Farkas et al., 2020;
Kitajima et al., 2020).

The following are some important facts
about COVID-19 in freshwater,
wastewater and its management (WHO,
2020c):

COVID-19 virus in the stool of infected
patients: A high concentration of corona-
virus in the stool of hospitalized patients
with COVID-19 has been reported by Wol-
tel et al. (2020).

The genetic material of the COVID-19
virus found in sewage water: The virus
was first detected in sewage, when samples
from 7 cities and an airport were tested
during the outbreak in the Netherlands
(Medema et al., 2020).
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Access to good water supply and sanitation
can reduce the occurrence of infectious dis-
eases including COVID-19: A technical guide
published by the World Health Organization
(WHO, 2020c) on the use of water, water sani-
tation, and management of wastes from health
care facilities could be useful in preventing
coronavirus disease.

Household water treatment can remove virus-
es from water: There is suitable technology for
water treatment at homes against viruses, which
include boiling, chlorination, and ultrafiltration.
Also, the World Health Organization has pub-
lished two reports (Round I and II) on the vari-
ous household water treatment procedures and
their effectiveness in the removal of viruses
(WHO, 2020c).

The transmission of the COVID-19 virus
through the toilet and other surfaces: The
health facilities treating cases of COVID-19
patients have been reported to be the most con-
taminated areas. Also, it has been reported that
human coronaviruses such as SARS and
MERS, or HCoV can persist on metal, glass, or
plastic for up to 9 days (Culliton, 1990; Corman
et al., 2018; Corpuz et al., 2020). Surface disin-
fection with 62—71% ethanol or 0.5% hydrogen
peroxide was recommended to inactivate coro-
naviruses within one minute.

The spread of the virus through surfaces can
be effectively prevented by regular washing of
hands with soap: There are guidelines on hand
hygiene in health care situations published by
the World Health Organization (WHO, 2020).

The coronavirus spreads through water drop-
lets from sneezing, coughing or on contami-
nated surfaces: Studies during the COVID-19
outbreak in Wuhan city, China, on six family
members after visitation to a hospital in the city
revealed that, person-to-person transmission of
the virus is very consistent in family settings,
hospitals, and infected travelers from other re-
gions (WHO, 2020a).

Effects of substances used for the control
and treatment of coronavirus on the aquatic
systems

In the United States, guidelines for the treat-
ment of wastewater were released by the Occu-
pational Safety and Health Administration
(OSHA) to protect the public and aquatic eco-
system from the coronavirus. The procedure
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involves the processes of oxidation of
wastewater with chlorine and the use of ul-
traviolet radiation for virus inactivation
(OSHA, 2020).

Chlorine disinfectants: The use of chlorine
for disinfection remains the best economical
solution for the inactivation of the virus
however, chlorine treated wastewater may
find its way into aquatic environment there-
by, causing secondary infection and threat-
ening the survival of aquatic biodiversity
(Zhang et al., 2020). It can harm aquatic
organisms by damaging their cell walls or
their protein through oxidation and the
chemicals in the disinfectant can bond with
other materials to form injurious com-
pounds in water.

Bleach as disinfectant. Bleach is a very
strong disinfectant that inactivates bacteria,
viruses, and fungi with active ingredient
sodium hypochlorite. It is recommended at
0.5% for surface cleaning in household and
hospital facilities. Its limitations are that it
can irritate the mucous membranes in hu-
mans and react easily with other chemicals
in the water (WHO, 2014).

Alcohol as disinfectant: The use of 70%
ethyl alcohol is very effective in fighting
against the influenza virus. It is very flam-
mable and can be used to disinfect external
surfaces of equipment. If used repeatedly on
a particular surface, it may result in harden-

ing, discoloration, or cracking of such sur-
faces (WHO 2014)

Impact of COVID-19 on the health and
management of aquatic ecosystems

The COVID-19 pandemic affected virtually
all sectors and the biodiversity conservation
sector at all levels. Some of the major ef-
fects are as follow:

Municipal solid wastes discharged into the
aquatic environment. The COVID-19 pan-
demic has created a new form of pollution
in the environment. To control and avoid
the spread of this contagious virus, WHO
has advised the health workers, front liners,
and the public to wear personal protective
equipment such as wearing face masks and
gloves, particularly in the infected area
(WHO, 2020b). However, there is a lack of
adequate information and guidance to the
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public on how to properly dispose this equip-
ment.

Healthcare waste in the aquatic environment:
The use of pharmaceuticals and drugs to com-
bat the COVID-19 pandemic is unavoidable.
Pharmaceuticals compounds from different
classes such as chloroquine, hydroxy chloro-
quine, azithromycin, remdesivir, lopinavir, rib-
avirin, and ritonavir have been widely used to
treat the patients with coronavirus infection
(Baron et al., 2020; Fanin et al., 2020) (Table
2). Therefore, there is a concern about the ele-
vated level of pharmaceutical residues that
might end up in the aquatic environment due to
the increasing number of pharmaceuticals and
drugs used in medical facilities (Table 2).

Plastic pollution in the aquatic environment:
The increase of single-use plastics during the
COVID-19 pandemic is inevitable. Frontliners
use plastics as their protective gear and people
have been taking takeaway food using plastic
containers. Many grocery stores and restaurants
have also prohibited their customers from
bringing their containers or shopping bags to
avoid cross-contamination. Praveena and Aris
(2021) reported that massive plastic waste was
generated in many capital cities in South East
Asia countries such as Kuala Lumpur, Bang-
kok, and Singapore.

Greywater runoff into the aquatic environment
Greywater is the wastewater produced from
houses such as bathtubs, hand basins, dish
washers, and laundry machines. Urban runoff
from greywater consists of body care products,
food residue, oil, and bleacheswhich develop
into pollutants such as organic carbon, total sol-
id, total suspended solid, and nutrients
(Noutsopoulos et al., 2018). Greywater chan-
nelled into the urban runoff is usually dis-
charged into the stream network and usually
carries some amount of dissolved nutrients
which may lead to low dissolved oxygen in
aquatic systems (Liang et al. 2019). The stay at
home policy during COVID-19, made the
amount of greywater produced to increase, and
which further perturbed aquatic systems.

Zoonotic diseases in fish and marine mam-
mals: World Health Organization define
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zoonoses as diseases or infections that are
naturally transmitted from animals to hu-
man.

Coronaviruses such as COVID-19 are
common pathogens of the respiratory sys-
tem and gastrointestinal tract in domestic
animals and wildlife. Concern has been
raised about whether this virus will con-
taminate the fish as the main protein source
of maritime countries. The five genera of
coronavirus that usually infect only birds
and mammals do not belong to the family
Coronaviridae therefore, fishes are not sus-
ceptible to this virus (Hemida and Abdual-
lah, 2020).

Table 2. Classification of healthcare wastes

Non- The types of waste that do not

hazardous or pose any biological, chemical,

general waste physical or radioactive haz-
ard.

Infectious These are wastes contaminated
waste with blood and other bodily
fluids,
cultures and stocks of infec-
tious agents from laboratory
work (e.g.
waste from autopsies and in-
fected animal), or waste from
patients with infections.

Pathological These are human tissues, or-
waste gans
or fluids, body parts and
contaminated carcasses
Chemical waste  Disinfectants, Solvents and
reagents, and heavy metals
contained in medical devices
and batteries.

Cytotoxic waste Waste with genotoxic proper-
ties such as cytotoxic drugs
used in cancer treatment and
their metabolites.

Radioactive These are products contaminat-
waste ed

by radionuclides

or radiotherapeutic materials
Pharmaceutical ~ These include expired, contam-
waste inated drugs

and vaccines.

Source: Compiled by Authors based on
WHO (2014)
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General impact of Covid-19 on Global Econ-
omy

Shortage of Skilled Personnel and loss of
funds: Economically, pandemic imposed high
financial loss on both government and conser-
vation organization. The loss of trained staff to
the pandemic is devastating in developing
countries where conservation capacity is lim-
ited. For example, 40 Rangers lost their jobs in
the Mara Nabisco Conservancy in Kenya due
to the drastic reduction in tourism revenues
which was used to pay their salaries (UNWTO,
2020).

Ineffective and Lukewarm attitude of Staff:
Psychologically, staff members preferred to
care for their relatives that are sick than going
to work. For examples, many protected areas in
Africa, Latin America and other parts of Asia
experienced poor attendance by workers due to
the outbreak of the COVID-19. This attitude
led to an increased number of poaching inci-
dents, deforestation, and wildlife loss in Ugan-
da and Cambodia during the lockdown period
(Waithaka, 2020).

Weakened Performance in the Protected Ar-
ea: Practically, there was no supervision of pa-
trols in protected areas, because the superior
officers are all home because of the lockdown.
Therefore, making it possible for poachers to
gain unhindered access to wildlife resources
(Waithaka, 2020).

Reduced Revenue and Staff Strength during
the pandemic: Revenue from tourism is the
major source of funding for most government
agencies responsible for administration of pro-
tected areas. Loss of revenues from tourism in
protected areas also lead to staff dismissal
(Weaver and Makiwa, 2020). According to
UNWTO (2020), 100% of countries with tour-
ism destinations, introduced travel restrictions
during the pandemic,which caused a drastic
decrease in number of tourist (290 — 440 mil-
lion) at a rate of 20—-30% during 2020 globally.

Resource conflict: The effect of pandemic as-
sociated factors resulted in conflicts and de-
struction of natural resources. For example, the
shortage in supply of resources led to scarcity
of foods and other materials, bringing about
suffering among the populace. According to
the World Bank (2020), the COVID-19 pan-
demic has worsened the poverty of 176 million
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people globally. This high poverty rate
increased the dependence of vulnerable
communities and households on natural
resources.

Increase in local exploitation of wildlife:
The pandemic resulted in heightened ex-
ploitation of the physical environment.
The pandemics have also aroused the in-
terests of local people with biodiversity-
rich ecosystem in land clearing, and illegal
logging (McCauley et al., 2013; McNeely,
2021). This new interest contributed to the
overexploitation of biodiversity resources
for their survival during the period.

Reduction in Research, Assessment, and
Monitoring Activities during pandemic:
The lockdown and social distancing be-
cause of the pandemic inhibited rangers
and other conservationists to provide in-
formation on the trends in primary species
and other aspects (Waithaka, 2020. Re-
searchers could not conduct field-based
social research that requires interviews or
focus group because of the disease trans-
mission. The continuing shortage of funds
can be the fundamental barrier to biodiver-
sity assessment and more effective moni-
toring programmes in Africa (Weaver and
Makiwa, 2020). In the absence of such
informative data, the missed research
means missed opportunities to identify
conservation priorities, monitor the health
of endangered species and ecosystems,
and provide practical solutions for the pro-
tection and sustainable use of resources on
which human well-being depends (World
Bank, 2020).

National environmental policy and bio-
diversity action plan as instruments for
the conservation of aquatic systems

The COVID-19 pandemic presented huge
environmental challenges, arising from the
emergence of different arrays of wastes,
that eventually find their way into aquatic
systems, thereby constituting hazard to
aquatic biodiversity.

The Nigeria National Policy on Environ-
ment was formulated in 2001 and re-
viewed in 1999. The policy which also
underwent review in 2014 places the man-
date to coordinate environmental protec-

tion and natural resource conservation on
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the Federal Ministry of Environment (FMEnv,

2015) and has the following strategic objec-

tives:

The Ministry has the mandate to coordinate en-

vironmental protection and conservation of nat-

ural resource for sustainable development; and
precisely, to secure a quality environment ade-
quate for:

e Good health, wellbeing and promote sus-
tainable use of natural resources;

e Restore and maintain the ecosystem and
ecological processes to preserve biodiversi-
ty;

e Raise public awareness and promote under-
standing of linkages between environment
and development; and cooperate with gov-
ernment bodies and international organisa-
tions on environmental matters.

Furthermore, Nigeria became a Party to the
Convention on Biological Diversity (CBD) in
1994 and thus committed itself to the conven-
tion’s three objectives (UNDP, 2015): the con-
servation of biological diversity; the sustainable
use of its components; and the equitable shar-
ing of benefits arising from the utilization of
genetic resources.

Parties to the Convention on Biological Diver-

sity (CBD) are required in Article 6 to prepare

and implement a National Biodiversity Strategy
and Action Plan (NBSAP).

The Strategic Plan is a ten-year framework for

action by Parties to the CBD to save biodiversi-

ty and enhance its gains for people.

The NBSAP is a national instrument for identi-

fying, documenting and addressing the threats

to biodiversity in order to ensure its sustainabil-
ity (FMEnv, 2015). Its objectives are to:

e address the underlying causes of biodiversi-
ty loss and reduce the direct pressures on
biodiversity and promote sustainable use;

e improve the status of biodiversity by safe-
guarding ecosystems, species and genetic
diversity and enhance the benefits of eco-
system services to all and sundry.

e enhance implementation through participa-
tory planning, knowledge management and
capacity building.

Nigeria reaffirms its commitment to ensuring

that it delivers on these obligations through

positive action at home, which will promote
biodiversity conservation and sustainable liveli-
hoods.

Challenges Facing The Implementations of
Nigerian National Biodiversity Action Plan
and Environmental Policy in Pandemic

Anchor University Journal of Science and Technology , Volume 2 Issue 2

Situations

Nigeria ranked very low in terms of its
environmental performance rating, despite
efforts to tackle the of environmental prob-
lems.

In 2016, the country's Environmental Per-
formance Index (EPI) was 58.27, ranking
it as number 133 out of 190 countries sur-
veyed in the world (Hsu et al., 2016). A
value of 58.27 indicates that Nigeria has
not been able to significantly reduce its
high rate of air, land and water pollution
(FMEnv, 2015).

Some of the major bottlenecks responsible
for the poor environmental performance
rating particularly during COVID-19 pan-
demic are:

There was lack of management struc-
tures for implementation of the NBSAP,
and low level of awareness creation at
Federal, State and Local governments
during its preparation.

Targets and Actions were not set to ad-
dress identified major challenges alt-
hough challenges were identified.

The strategies for mainstreaming biodi-
versity into different sectors were weak-
ly analysed in the first NBSAP.

The weak and fragmented environmen-
tal governance remains a major bane of
environmental sustainability in the
country.

There is inadequate environmental edu-
cation and awareness, hence National
efforts to address environmental issues
have not been broad-based.

There is dichotomy between environ-
ment and growth, and environment and
poverty alleviation, therefore environ-
mental degradation and intractable pov-
erty have become more complex.

There is limited private sector participa-
tion in environmental management,
hence the cost of environmental mitiga-
tion is not incorporated into the capital
outlay as part of the Corporate Social
Responsibility (CSR) of every private
establishment.

There are conflicts over control and
management of shared resources in
many parts of Nigeria. Hence, there is
need for a harmonized and common ap-
proach to the conservation and manage-
ment of such shared resources.
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CONCLUSION

The socio-economic systems are interlinked
with ecosystems dynamics. The effects of the
COVID-19 pandemic on human societies cor-
roborated the need to recognize that thriving
human societies are linked and dependent on
the health of ecosystems.

The mass experiment of COVID-19 should
provide empirical insights into determining al-
ternative and complementary activities that can
be fostered to define a sustainable future while
averting or mitigating socio-economic losses.
To succeed, humans will need to reconcile the
conservation of nature with its rational use and
profitability while preventing further environ-
mental degradation.

Moreover, it is fundamental to understand, and
communicate the dependencies between inter-
linked human activities and the natural world
in order to achieve the United Nations Sustain-
able Development Goals (UNSDG).

In addition, the sustainable use of aquatic re-
sources is essential for the well-being of pre-
sent and future human generations, as it is
clearly recognized by the UNSDG 14 ‘Life be-
low water’ with the statement ‘that the world’s
oceans drive global systems that make the
Earth habitable for humankind.

Likewise, clean water, and good hygiene to-
gether form the foundation that underpins al-
most all of the Sustainable Development Goals.
Therefore, sustainable ecosystem services, are
indispensable elements in the current efforts to
avert the spread of the COVID-19 pandemic.
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