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Abstract

Wetlands in Malawi provide vital ecosystem services, yet they face increasing anthropogenic and environmental
pressures that have resulted in their degradation. This review synthesised findings to identify and analyse the key
drivers and pressures contributing to wetland degradation in Malawi. Three major wetland ecosystems in Malawi —
Lake Chilwa, Elephant Marsh and the Kasungu floodplain — were represented, from six studies. The most prominent
drivers identified include population growth, poverty, weak governance, hydro power and irrigation development,
commercial agriculture, climate change and invasive alien species. These drivers result in direct pressures such as
wetland encroachment for agriculture, human settlement, resource overexploitation and altered hydrology. The review
highlights the interconnected nature of these drivers and underscores the need for integrated management approaches
that address both immediate pressures and their underlying causes. Despite limitations in geographic scope and data
availability, the findings offer critical insights for policy and practice aimed at sustaining Malawi’s wetland ecosystems.
Further research is recommended, particularly in underrepresented regions and in relation to emerging threats such as
invasive alien species, climate change and commercial land use expansion.
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1. Introduction: Wetlands in Malawi

Malawi is endowed with diverse natural resources, with
approximately 20% of its land covered by water bodies and
wetlands (Fig.1) (Chiotha et al., 2018). Major wetlands in
the country include Elephant Marsh and Lake Chilwa in
the southern region, the Kasungu inland floodplains in the
central region and the Vwaza Marshes in the northern
region, all of which provide critical ecological services and
support local livelihoods (Chiotha et al., 2018; Kosamu et
al., 2012; Manda et al., 2023; Wood, 2011).

Two of Malawi’s wetlands are designated as Ramsar
sites: Elephant Marsh (61,556 ha; Ramsar Site 2308) and
the Lake Chilwa wetland (240,000 ha; Ramsar Site 869),
both located-on community lands (Chiotha et al., 2018).
The Vwaza Marsh, in contrast, is the only major wetland
under formal protected area management, designated as a
Wildlife Reserve (Manda et al., 2023). The other wetlands
in Malawi lie in communal areas, with the inland
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floodplains in central Malawi recognized as highly suitable
for agriculture (Wood, 2011). The distribution of wetlands
in Malawi can be seen in Figure 1.

1.1 Drivers and Pressures of Wetland Degradation

Wetland degradation is driven by both direct pressures
and underlying drivers. Here, pressures refer to direct,
localized actions that degrade wetlands, while drivers are
the broader socio-economic, institutional, or
environmental forces that give rise to those pressures
(Asselen et al, 2013; Dzoga et al., 2020). The
consequences of wetland degradation are significant,
especially in a country so dependent on the ecosystem
services from wetland habitats (Kafumbata et al., 2014).
For example, overfishing can diminish dietary protein
availability in a country where fish is the primary source of
animal protein (Bonaccio et al., 2017; Kosamu et al.,
2012). Increased sediment load from unsustainable
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agriculture on wetland degrades critical breeding habitats
for sensitive bird species such as Rynchops flavirostris

(African Skimmer), which depend on sandbanks for
nesting (Branch, 2016). Similarly, sediment deposition
disrupts fish spawning grounds, threatening aquatic
biodiversity and undermining the reproductive success of
fish species (Brown et al, 2022; Kosamu, 2014).
Moreover, wetlands play a critical role in climate change
mitigation and adaptation by protecting communities from
flooding through their water attenuation functions and by
providing irrigation to support recovery after droughts
(Forsythe and Turpie, 2016). Continued wetland
degradation and loss, however, reduces the capacity of
communities to cope with climate related challenges
(Kafumbata et al., 2014). Without wetlands, people lose
critical options for adapting during periods of drought,
water scarcity and other climate stresses (Wood, 2011.).
Collectively, these interlinked processes not only diminish
biodiversity but also compromise the ecological resilience
of wetlands, threatening their long-term functionality and
the ecosystem services they provide.

Understanding the underlying drivers of wetland
degradation is therefore a critical step towards establishing
the enabling conditions necessary to effectively safeguard
these ecosystems from further harm. Globally, wetland
degradation is driven by multiple interacting factors such
as agricultural expansion, economic development and
population growth, which are predominant contributors to
wetland loss and degradation (Asselen et al., 2013;
Convention on Wetlands et al., 2025; Kundu et al., 2024).
Often, a single driver can result in multiple pressures; for
instance, population growth leads to both expanded
agriculture and increased settlement (Asselen et al., 2013).
Conversely, certain pressures may stem from multiple
drivers; for example, wetland conversion for agriculture
may arise due to population growth, economic demand, or
climate change-induced water scarcity (Asselen et al.,
2013). In Malawi, reported pressures include agricultural
expansion, human settlement, overexploitation of
biological resources and water extraction (Manda et al.,
2023). These pressures are driven by factors such as
population growth, poverty, limited awareness of wetland
values and institutional weaknesses (Kosamu et al., 2012).
The two Ramsar sites are the most studied wetlands in
Malawi as their designation has stimulated scientific
interest and research. The other wetlands have only a few
papers on them or remain understudied. Therefore, this
study provides a synthesis of the available literature,
highlighting trends in wetland degradation across these
better studied areas, while acknowledging that
generalizations to the entire country are limited by gaps in
coverage and the small number of existing publications.

1.2 Objective of the Study
To conduct a narrative review on the key drivers and
pressures contributing to wetland degradation in Malawi,

with the aim of identifying those drivers and pressures that
have the greatest impact.
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Figure 1: Distribution of Wetlands in Malawi.

2. Methods: Determining Drivers and Pressures

To provide a clear and logical understanding of drivers
and pressures, this study defines them as follows: drivers
are societal factors that lead to activities contributing to
wetland degradation, whereas pressures are the direct
activities causing wetland degradation (Dzoga et al., 2020).
The Drivers—Pressures—State—Impact—Response (DPSIR)
framework was used as a reference point to guide the
assessment of drivers and pressures. The framework
provides a logical structure by linking underlying societal
drivers to direct pressures, and by illustrating the
subsequent impacts and responses (Dzoga et al., 2020). To
determine the key pressures and drivers of wetland
degradation in Malawi, the study employed a narrative
literature review. Literature reviews are increasingly being
used in scientific research to synthesize existing
knowledge and provide a comprehensive understanding of
a chosen topic (Pautasso, 2019). There are two types of
literature reviews that can be undertaken for a study —
systematic and narrative (Pautasso, 2019).
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A systematic review is aimed at answering a research
question using a pre-defined protocol (Holland and
DeVille, 2021; Ojala et al., 2021; Pullin, 2016). It is guided
by a research question which directs the researcher to
conduct the relevant search, with facts and results from the
reviewed journals synthesized to answer the question
(Fatori¢ and Seekamp, 2017). This method prevents the
author's bias towards their own perspective on the question
posed by the research (Schmidt, 2005).

A narrative review provides an overview of the current
state of knowledge on a subject and synthesizes qualitative
evidence from multiple studies in a concise and coherent
manner (Holland and DeVille, 2021; Ojala et al., 2021;
Pautasso, 2019). Unlike systematic reviews, narrative
reviews can utilise published articles that used different
methodologies and research questions but include data
which answers the objective of the review (Pautasso,
2019). Narrative reviews are used for qualitative data
synthesis and can utilise articles which do not include
statistical analysis (Holland and DeVille, 2021). The
research question is usually broader and not narrowed
down as in systematic search (Holland and DeVille, 2021).
The narrative review also follows an order of search which
starts by defining the search question, identifying the key
search words for the topic and conducting a search
(Holland and DeVille, 2021; Ojala et al.,, 2021). The
narrative review is criticized for biasness as it does not
have a pre-defined protocol (Pullin, 2016). Narrative
review accommodates the use of grey literature, which can
be subject to biasness from an institutions or projects
perspective. ~ Whilst, systematic reviews have been
criticized for their narrow inclusion criteria, which may
exclude valuable contextual information and evidence
from non-peer-reviewed sources, thereby limiting the
breadth of perspectives considered on a given topic
(Pautasso, 2019). This study examined the drivers and
pressures influencing wetland conservation, which
provided the context for understanding wetland
degradation in Malawi. A narrative review approach was
chosen to enable the synthesis of a broad range of literature
and to capture the diversity of underlying causes. The
scarcity of peer-reviewed studies on wetlands in Malawi
necessitated the inclusion of grey literature, which
provided context-specific and locally relevant insights that
are often absent from academic sources. Employing a
narrative review was therefore appropriate, as it allowed
for a comprehensive and descriptive analysis of the issue
while integrating both scholarly and practice-based
evidence (Holland and DeVille, 2021).

A scoping search was done on Web of Science to check
availability of peer reviewed journals on wetlands
degradation in Malawi, but the search resulted in few
articles. Therefore, this narrative review expanded its
search to Google Scholar to review other published work
on wetlands in Malawi. Grey literature from government
agencies, internationally recognised websites like Ramsar
and working papers were utilised. Grey literature increases
the scope of information as it contains data that might not
be published due to its null/negative results, thereby
reducing biasness (Pappas and Williams, 2011). Further,
grey literature gives more recent data, which is mostly
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provided by experts from the field, which reduces time
lag

in accessing emerging issues (Haddaway and Bayliss,
2015).

The key search terms for the study were; Status of
wetlands in Malawi, Wetlands Degradation in Malawi,
Utilisation of wetlands in Malawi, Pressures on Wetlands

in Malawi and Access to Wetlands. The articles for review
were selected for inclusion by evaluating the titles of the
articles that the broader search produced. The articles
which did not meet the inclusion criteria of having either
Malawi, Pressures, Degradation or Wetland in their title
were excluded. The remaining articles were subsequently
screened by reviewing their abstracts to assess their
relevance to the research question concerning the drivers
and pressures influencing wetland degradation in Malawi.
Articles that did not address these aspects were excluded
from the review. The Final list of articles was then
examined in full to determine if they had relevant data.
Finally, the data collected from the chosen articles was
summarised, explaining in detail the significance of
wetlands degradation and underlying drivers and pressure
on wetlands.

3. Results

The search managed to retrieve 69 articles. Of the 69
articles retrieved, eleven articles were excluded as they
were duplicates. The remaining 58 articles were subjected
to preliminary screening based on their titles; 42 articles
were excluded using this criterion. Abstracts of the
remaining 16 articles were reviewed for relevance to
drivers and pressures of wetland loss in Malawi, leading to
the exclusion of 10 articles. Of the 69 articles that were
retrieved, only 6 articles qualified for detailed review as
per the objective of the search. Table 1 summarises the
selected studies.

The studies returned by the search only represented
three of Malawi’s wetlands, located in two regions of
Malawi (South and Central). Lake Chilwa, Elephant Marsh
and Kasungu floodplains are distributed across 7 of
Malawi's 28 districts. Five were peer reviewed articles; one
was a commissioned report for Ramsar site preparation.

3.1 Key drivers identified

Findings from the narrative review identified six
primary drivers contributing to wetland degradation in
Malawi:

3.1.1. Population Growth

Population growth was identified as a driver in all six
reviewed articles. Malawi experienced a population
increase of 35% between 2008 and 2018, representing an
annual growth rate of 2.8% (Government of Malawi,
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2018). Rapid population growth has resulted in increased
pressure on wetland from unsustainable agricultural
practices (Brown et al., 2022; Schuyt, 2005).
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3.1.2. Poverty

Poverty was cited in five of the reviewed studies. Over
70% of Malawians live below the poverty line (Xu et al.,
2019) and wetland resources are often overutilised by
impoverished people, leading to its degradation (Kosamu
et al., 2012).

S/N  Study Title Location Author, Publication Year
1 Climate Resilient Livelihoods and Sustainable Natural Resource Elephant Marsh Wetland Branch, 2016
Management in The Elephant Marsh, Malawi.
2 Conditions for Sustainability of the Elephant Marsh Fishery in Elephant Marsh Kosamu, 2014
Malawi.
3 Common Pool Resource Management in Lake Chilwa, Malawi: A Lake Chilwa Wetland Mvula and Haller, 2009

Wetland Under Pressure.

4 Riparian Ecosystems Resilience and Livelihoods Strategies Under
Test: Lesson from Lake Chilwa in Malawi and Other Lakes in Africa.

5 Economic Consequences of Wetlands Degradation for Local
Populations in Africa.

6 Enhancing Sustainable Agriculture and Wetlands Interaction in Small

Inlands Wetland Systems.

Lake Chilwa Wetland Kafumbata, Jamu and Chiotha,

2014

Lake Chilwa Wetland Schuyt, 2005

Kasungu inland flood plains Wood, 2011

3.1.3. Government Policies and Programs

Three studies identified government policies and
programs as contributing factors. Policy direction on
development activities puts pressure on the extent of
utilisation of wetland resources (Wood, 2011).

3.1.4. Hydropower and irrigation development

Water abstraction from upstream sources due to
irrigation and hydro power generation was cited in three
studies as a major threat. Excessive withdrawal of water is
a pressure that impacts the hydrological flows of wetlands,
thereby impacting their ecological integrity and negatively
affecting species dependent on consistent water flows
(Brown et al., 2022; Kafumbata et al., 2014).

3.1.5. Climate change

Climate change was cited in three articles as a driver of
wetland degradation by increasing frequency of droughts
and dry spells, resulting in drying and water stress of
wetlands (Jerstad and Webersik, 2016). Lake Chilwa has
been recorded as the wetland most affected by climate
change in Malawi (Kafumbata et al., 2014), having
experienced substantial fluctuations in water levels
associated with droughts, erratic rainfall, and flooding
events, resulting in adverse effects on aquatic habitats and
the ecosystem services. Areas that rely on wetlands as a
means of climate adaptation, like Simulemba in Kasungu,
have also suffered due to wetland degradation caused by
climate change (Wood, 2011).

3.1.6. Commercial Agriculture

Commercial agriculture was noted in two articles as a
driver of wetland degradation. The pressures of agro-
chemical and population increase as a result of the
establishment of commercial farms poses a threat to
wetlands (Brown et al., 2022).
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3.1.7. Invasive Alien Species

Invasive alien species were highlighted in one study as
a driver on wetland biodiversity loss. These species
out-compete native species in wetlands, which puts
pressure
on the ecosystems structure, thereby deteriorating habitat
quality (Branch, 2016).

4. Discussion

This review sets out to identify and analyse the primary
drivers and pressures contributing to wetland degradation
in Malawi. The reviewed studies provide a comprehensive
understanding of the multiple anthropogenic and
environmental pressures acting on wetlands, and the
underlying socio-economic and policy drivers. Seven
major drivers were identified and are discussed together
with the pressures arising from each, in order of
significance.

4.1.1. Population growth

The identification of population growth as the most
important driver reflects the rapid growth that has
significantly increased pressure on Malawi’s wetlands
(Brown et al., 2022). Rising population has led to the
pressure of increased food demand, prompting the
expansion of agricultural activities into wetland areas
(Schuyt, 2005). Similar trends have been reported in the
Kilombero Wetland in Tanzania, where over 50% of the
area has been converted to agriculture due to population
pressure (Materu et al., 2018). The loss of wetland area
compromises the provision of essential ecosystem services
(Koko et al., 2020). For example, intensive cultivation
within wetlands results in soil erosion and sedimentation
(Mvula and Haller, 2009), degrading habitat quality.
Increasing sediment loads can have multiple negative
impacts, such as altering important migration stopover
points for the Rynchops flavirostris (African Skimmer), a
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species sought after by birdwatchers (Branch, 2016), as
well as disrupting fish spawning grounds (Kakuru et al.,
2013). Such impacts on ecosystem services could
ultimately lead to a reduction in the quality of life for the
human populations who depend on these wetlands.

4.1.2. Population growth
With over 70% of Malawians living below the
international poverty line of $1.90 per day (Machira et al.,

2023), dependence on wetlands for subsistence is high,
resulting in the high importance of poverty as a driver. In
their efforts to meet basic needs, impoverished
communities often overexploit wetland resources (Kosamu
et al., 2012). This means that pressures from unsustainable
fishing methods, including the use of gill nets and mosquito
nets, have decimated fish populations and inadvertently

harmed non-target species, such as the Nettapus auritus
(pygmy goose) in the Elephant Marsh (Brown et al., 2022).
Overfishing also reduces food availability for predators
like the Haliaeetus vocifer (fish eagle) and the Crocodylus
niloticus (Nile crocodile) in the Elephant Marsh (Brown et
al., 2022; Kosamu, 2014). Poaching is another pressure
arising from extreme poverty; for instance, the
Hippopotamus amphibius (hippopotamus) population in
the Lake Chilwa Wetland has been nearly extirpated due
to

poaching (Kafumbata et al., 2014; Mvula and Haller,
2009). Similar poverty-driven degradation patterns have
been reported in Zimbabwe and Kenya (Mabhlatini et al.,
2020; Terer et al., 2004) and demonstrate that this is a
pervasive regional driver.

4.1.3. Hydropower and Irrigation Development

Malawi faces a pressing need to provide sufficient food
and energy for its population. Currently, only about 15% of
Malawians are connected to the national electricity grid. To
address this energy deficit, the government has been
developing hydropower stations, while on the food security
front, irrigation has been promoted to increase agricultural
productivity. However, both hydropower generation and
irrigation development have emerged as major
hydrological drivers of wetland degradation. Excessive
water withdrawals from upstream areas for irrigation alter
natural flow regimes, thereby reducing water availability
within wetlands (Brown et al.,, 2022). This disrupts
ecological processes and affects species dependent on
water flows (Kafumbata et al., 2014). In the Lake Chilwa
Wetland, upstream irrigation activities have reduced
inflows, leading to declining fish populations (Kafumbata
etal., 2014). Similarly, the Elephant Marsh, which depends
on the Shire River for its hydrological regime, faces
increasing pressure from upstream water abstractions and
flow regulation associated with hydropower and irrigation
schemes along the river. Three hydropower stations are
currently operational, and construction will soon begin on
a fourth. The Shire Valley Transformation Programme is
also developing a 43,000-hectare irrigation scheme on the
same Shire River (Shire Valley Transformation Program -
Phase 1 - 2023). These developments risk further altering
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the hydrological regime of the wetland and highlight the
potential for irrigation and hydro power generation
developments to become increasingly important drivers of
wetland degradation.

4.1.4. Government Policies and Programmes

Government initiatives, while aimed at addressing food
insecurity and poverty, have unintentionally driven
wetland degradation. Following the 2000/01 droughts,
Malawi promoted irrigation as a strategy to boost food
production (Wood,2011). Wetlands specifically faced the

pressure of being targeted for irrigation development and,
in Lake Chilwa alone, 2,000 acres were converted for this
purpose (Mvula and Haller, 2009; Schuyt, 2005). Fertilizer
subsidy programmes further incentivized winter cropping,
primarily conducted in wetlands (Wood, 2011.). This
intensification of agriculture introduces agrochemicals into
wetland ecosystems, harming aquatic fauna (Kosamu,
2014). Current agricultural programmes lack adequate
provisions to protect the ecological integrity of wetlands

(Kosamu, 2014). Similar outcomes have been observed in
Tanzania and Zimbabwe, where wetlands targeted for
agricultural expansion under poverty alleviation
programmes experienced degradation (Mahlatini et al.,
2020; Materu et al., 2018). Wood et al (2025) discuss the
policy tension between conservation and livelihood
development in wetlands and call for the need to balance
wetland protection and local needs, preventing a strong
‘conservationist perspective’, which has affected
promotion of multiple wetlands uses. This demonstrates
that absence of policy direction in wetland use continues to
be a driver of wetland degradation.

4.1.5. Climate Change

Climate change has increased the frequency of droughts,
floods and dry spells, leading to the drying of wetlands and
water stress (Chiotha et al., 2017). This has caused wetland
degradation and the loss of critical ecosystem services,
undermining nutrient cycling and hydrological regulation,
which are essential for agriculture and fishing (Makwinja
et al., 2024). Droughts have reduced water volumes or
caused complete drying of wetlands; for instance, Lake
Chilwa Wetland has dried up on several occasions
(Kafumbata et al., 2014). Similarly, high
evapotranspiration rates have been reported at Elephant
Marsh (Makwinja et al., 2024).

Reduced hydrological flow in wetlands negatively
affects crop and fish production, thereby impacting the
livelihoods of local communities (Kafumbata et al., 2014).
As a coping mechanism to climate induced droughts,
communities often cultivate along the edges of wetland
basins in search of residual moisture (Branch, 2016). This
practice leads to siltation, agro-pollution, sedimentation
and loss of wetland marshes, thereby further degrading the
wetland and reducing ecosystem services (Makwinja et al.,
2024).

DOI: 10.2218/yq36xv69



Open Journal of Biodiversity and Ecosystems

Although wetlands are considered an adaptation option
in Malawi, (Jerstad and Webersik, 2016) emphasize the
need to identify additional adaptation strategies, as
wetlands are increasingly threatened by climate change,
making them unpredictable and unreliable. Communities
that depend on wetlands for climate change adaptation are
particularly affected by wetland degradation (Chiotha et
al., 2017; Jgrstad and Webersik, 2016), highlighting the
need for multiple, complementary adaptation options and

recognition that climate change is a driver of wetland
degradation.

4.1.6. Commercial Agriculture
Commercial farming operations are emerging as
localized but significant drivers of wetland degradation

(Brown et al., 2022). In the Elephant Marsh, the proximity
of the Illovo Sugar Plantations poses risks of agrochemical
runoff, though direct impacts are yet to be documented
(Branch, 2016). Pressures from the use of heavy machinery
and land clearance threatens indigenous vegetation and
disrupts natural wetland functions (Brown et al., 2022;
Mvula and Haller, 2009). Moreover, employment
opportunities associated with commercial agriculture
attract migrants, leading to local population increases,
which in turn place additional pressure on nearby wetlands
such as Lake Chilwa and the Elephant Marsh (Branch,
2016).

4.1.7. Invasive Alien Species

While not identified here as a leading driver, the spread
of invasive alien species is increasingly recognised as an
emerging threat to wetland ecosystems in Malawi (Branch,
2016). In the Elephant Marsh, invasive plants such as Pistia
stratiotes (Water Lettuce), Azolla filiculoides (Waterfern),
and Pontederia crassipes (Water Hyacinth) have been
reported in abundance (Branch, 2016). These species alter
habitat structure, reduce water quality, and diminish the
availability of suitable habitat for birds like the pygmy
goose, as well as for aquatic invertebrates and fish (Branch,
2016). In the Lake Chilwa Wetland, Prosopis Juliflora
(Mesquite) and Pontederia crassipes (Water Hyacinth)
obstruct sunlight penetration, inhibiting photosynthesis
and reducing biodiversity (Schuyt, 2005).

4. Limitations of the Study

This review is subject to limitations. First, the search
returned a small number of peer-reviewed literature on
wetlands in Malawi. Secondly the geographic focus of the
reviewed studies was biased toward southern Malawi,
particularly Lake Chilwa and Elephant Marsh, leaving
central and northern wetlands underrepresented. The
small
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sample size means that the relative importance of key
drivers (e.g. invasive species) may be underestimated.
Further, important but localized pressure may have been
overlooked due to geographic biases.

5. Conclusion

The literature review has identified key drivers and
pressures of wetland degradation and how these are
impacting wetlands values in three major wetlands in
Malawi. Wetland degradation in Malawi is driven by a
complex interplay of socio-economic, policy and
environmental factors. High poverty levels and rapid
population growth drive communities to overexploit
wetland resources in pursuit of food security and
livelihoods. In response to food insecurity, government has
developed policies and programs to avert hunger. However,
these programs have resulted in unintended negative
consequences on wetlands. These human and policy
pressures are further compounded by environmental
factors such as climate change, which accelerates wetland
drying and exacerbates resource loss. Together, these
socio-economic, policy and environmental dynamics
interact to reinforce the cycle of wetland degradation.

6. Recommendations

Effective wetland conservation in Malawi requires a
multi-level response that addresses drivers and direct
pressures. This includes development of wetland policy
that recognizes the multiple use values of wetlands and the
need for its conservation. Farmers in wetland areas should
adopt agriculture practices that reduce the need for
increasing land areas for production. They should also
cultivate high value crops that increase income for rural
communities. Alternative livelihoods to agriculture should
be promoted in wetland communities and there should be
mainstreaming of wetlands issues in public and private
sector investment and development programs. Other
responses should be to improve governance and
enforcement of environmental regulations, integration of
wetland protection into broader land-use planning and
recognition of wetlands in Strategic Environmental
Assessment and Cumulative Assessments. Further research
is needed in underrepresented regions and on the impacts
of emerging threats such as invasive alien species and
climate change.
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