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Abstract 
 
Wetlands are significant to the environment and economic survival of people most 
especially in the rural areas of the tropical world; their sustainability is however 
threatened by agricultural drainages and demographic pressure. The detrimental 
influence of agricultural expansion on wetland loss was examined using both primary 
and secondary data. The primary data was collected through questionnaires 
administration and interviewing of hundred members of Fadama Users Group (FUG) 
(i.e. 10%). The secondary data included satellite images of 1972, 1984, 2000 and 
2015 analyzed using GIS technique and corresponding census data by simple 
descriptive percentage method. The results revealed that marginal wetlands lost about; 
3180.60 ha between 1972 and 1984, 1936.08 ha between 1984 and 2000 and 805.32 
ha between 2000 and 2015, to farmlands intensification throughout the periods of 
study. Wetlands ecosystem was also expected to lose more ground as the population 
growth is unabated and, more so, with the projected farmlands growth of about 
4730.04 ha i.e. about 36.36% in 2030; there is, therefore tendency for serious 
depletion of marginal wetlands in the future. 

Keywords: Wetland degradation; demographic pressure; environment; water loss; 
siltation 

INTRODUCTION 

Tropical wetlands are among the most productive and diverse ecosystems on earth, 
containing unique aquatic and terrestrial communities high in biodiversity (Naiman et al., 
2002; Posa et al., 2011; Tijani et al., 2011). Wetlands are also known to contribute in no 
small way to the economic survival of people in the rural areas and the surrounding urban 
peripherals most especially in the developing countries (Hollis et al., 1993b). Wetland 
ecosystems, including rivers, lakes, floodplains and marshes, provide many services that 
contribute to human well-being and poverty alleviation (Millennium Ecosystem Assessment, 
2005). Despite their important attributes notwithstanding, wetlands have been observed to 
suffer casualty in term of conversion and modification of its land coverage due primarily to 
agricultural activities, in the recent decades and there is however a tendency for such 
degradations to continue in the future (Anule & Ujoh, 2017). Although accurate global 
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assessments of wetlands are elusive due to the complexity and highly dynamic nature of 
wetlands and floodplain ecosystems (Finlayson et al., 1999), study however, put wetlands 
coverage at nearly 10% of the Earth’s land surface and of this 15% are flood plains (Ramsar 
Convention Bureau, 1999). Large percentage of such wetlands are recorded to have been lost 
in the last century, most importantly to drainage for wetlands agricultural production, urban 
and industrial development activities (Frenken, 2002; Williams et al., 2007). Therefore, 
drainage for agricultural productivity and sustenance of food security constitutes the main 
degrading factor to the existence of wetlands making it one of the most 
threatened/endangered and degraded ecosystems in the world with varying statistics of loss 
(Tockner et al., 2008; Okorafor et al., 2017). While the functions and economic values of 
wetlands are increasingly recognized, development projects continue to lead directly or 
indirectly to their loss (Galbraith et al., 2005). In the tropics most of the wetland loss was as a 
result of agricultural practice both intensive and at the subsistence levels (Lambin et al., 
2003). Though, in Africa, many large areas of wetlands are still relatively untouched such as 
Sudd, in Congo Basin. Ironically, deforestation rates of tropical wetlands are higher than any 
other tropical forest type, and drainage, clearing and burning continue at an alarming pace 
(Langner et al., 2007; Miettinen & Liew, 2010a; Miettinen & Liew, 2010b; Giri et al., 2011). 
It has been estimated that around 5 percent of agricultural land globally (264 million ha) are 
wetland related (either natural or artificial), with South Asia (35%), Southeast Asia (15%) 
and East Asia (7%) showing a high dependency on irrigation. China and India represent 39 
percent of the global irrigated area and Western Europe and United States have 13 percent, 
while sub-Saharan Africa and Oceania have less than 1 percent of their agricultural land 
irrigated (Pilot Analysis of Global Ecosystems, 2000).  

Wetlands agriculture accounts for approximately 70 percent of the water withdrawn from 
freshwater systems for human use. Only 30-60 percent is subsequently used downstream, 
making irrigation the largest net user of freshwater. Estimates also show that the share of 
cropland that is irrigated has grown by 72 percent from 1966-1996. Developing countries 
tend to have scarce water resources and relatively larger agricultural demands; and as such 
will have greater water extractions, which in turn can have greater impacts on associated 
wetlands (Pilot Analysis of Global Ecosystems, 2000). In Rwanda for instance due to the land 
scarcity on low and medium hill slopes the wetlands, considered before as marginal lands 
were cultivated by the peasant method of raised beds cultivation which has led to ecological 
disturbances (Hategekimana & Twarabamenye, 2007). The farming method through which 
more than 165000 ha of wetlands have been drained for agriculture out of which only 5000 
ha are converted in line with the environmental and water management rules in the country 
(MINITERE, 2003). Their conversion was due to the need to stimulate economic growth, 
reduce poverty, and increase agricultural production to feed a rapidly growing population, 
therefore placing more pressures on the natural resource base in developing countries 
(Sustainable Agriculture and the Environment in the Humid Tropics, 1993). From the 
ongoing, it is obvious that wetlands are lost at an alarming rate than any other land covers to 
agricultural expansion and its degradation portends serious consequences both now and in the 
future on the good and services provided by the ecosystems and by extension human 



NHAN 
Journal of Wetlands Ecology 
Volume 2020, Article ID 31022, 12 pages 

 

3 
 

economic survival. Therefore, this present study examined the impacts of agricultural 
intensification as a result of population growth on wetlands ecosystem with a view to 
ascertain their environmental sustainability status. 

 

MATERIALS AND METHODS 

Study area 
Politically, lower Ogun River Basin is in Obafemi Owode Local Government Area of Ogun 
State situated between Latitudes 6°50′ N and 7°50' N and Longitudes 3°18′ E and 3°39′ E 
(Figure 1), almost 20 kilometres by road from Abeokuta the Ogun State capital (Onakomaiya 
et al., 2000). The relief is of coastal plains rising from the sandy beaches along the Atlantic 
Ocean to a belt of fresh water swamps with network of lagoons and creeks (Awoniran et al., 
2014).  

 

 
  Figure 1: The study area 

 
The basin is drained by both major and minor rivers like Ona-Ibu, Osun, Yewa, Ewekoro and 
Adiyan to form a dendritic drainage system, River Ogun is however the dominant one 
flowing all the year round. The soils are well drained and red to reddish brown in colour 
except for those close to water bodies which experience wetness (Strategic and Baseline 
Studies/Survey of Eriti Watersheds, Ogun State, 2008). The study area is classified under the 
influence of tropical climate with distinct wet and dry seasons. The vegetations are tropical 
rainforest with abundant tall ever green trees (Strategic and Baseline Studies/Survey of Eriti 
Watersheds, Ogun State, 2008). The area was estimated to have about four thousand nine 
hundred and seventy-four people in 2015 (National Population Census, 2006).     
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Data sources, collection and research techniques 
Two sources of data were used to achieve the objective of this study. The primary data was 
obtained through field survey. This was done by the administration of questionnaires and 
conduct of oral interviews with members of the Fadama Users Group (FUG). Systematic 
random sampling technique was employed to select respondents among the FUG members. 
One hundred copies of structured questionnaires were randomly administered and distributed 
among the estimated one thousand members of the FUG who participated in wetland uses in 
the area. The secondary data included; Topographic maps of Abeokuta Southeast (sheet 260) 
and Lagos Northeast (sheet 279) covering the study area; four multi-date remotely sensed 
satellite images (Landsat Multispectral Scanner (MSS) 1972, Landsat Thematic Mapper 
(TM) 1984, Landsat Enhanced Thematic Mapper plus (ETM+) 2000 and Landsat Continuum 
(LC8) 2015 were selected due to their availability and suitability for land use analysis and 
corresponding year’s census data of selected imagery periods were obtained from the 
archives of National Population Office in Abeokuta, of which unavailable years were 
estimated. Simple percentage was used to summarize and organize questionnaire and 
interview responses. The selected images were used to classify the various land uses and 
wetland status using GIS technique (Adeleke, 2017a), while population census figures 
obtained and/estimated were used to examine the influence of population pressure on wetland 
dynamics. 

 
RESULTS AND DISCUSSION 
 
Marginal Wetland converted for agricultural use between 1972 and 2015                                                                                            
From Table 1 taken the year 1972 as base year; farmlands experienced  sudden upsurge of 
about 2905.92 hectares (96.46%) triggering destruction of about 3180.60 hectares (80.06%) 
of marginal forested wetlands within a spate of 13 year. Loss of marginal wetlands continued 
all through the periods of study; in the year 2000 non forested wetland loss 43.40% of its 
marginal land also to agricultural land expansions, in the same order both wetlands type i.e. 
forested wetland and non forested wetland loss 10.77 and 21.51 percent of their marginal 
lands to farming in 2015 respectively. Though farmland was seen to have loss part of its 
lands possibly to fallow during the periods as well but cannot be compared to the marginal 
loss of lands by the wetlands. Table 1, therefore confirmed the findings that drainage for 
agriculture is most responsible for wetland conversion and degradation in the developing 
countries (Hategekimana & Twarabamenye, 2007; Adeleke, 2017a). Accordingly more than 
half of the wetland in this area was said to have been lost to crop production most especially 
in the twentieth century and the rampaging loss still continues till day (Table 1, Ajibola et al., 
2016). The conversion of marginal wetlands which started earlier in the century was said to 
be due to the scarcity of land in the upland area for agricultural purposes as a result of 
population pressure (Adeleke, 2017b). The pressure on its own was as a result of un-abating 
growth in the demography which ultimately led to the fragmentation of farm holdings thereby 
initiating, encroachment into the marginal wetlands to accommodate the deficit lands need. 
The marginal destructions of wetland will continue as the world population is expected to 
grow from the current of about 6.9 billion to about 9 billion by the year 2050, triggering 
increase demand for food production and therefore additional farmland and more forests 
destruction (FAO, 2006). 
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Table 1: Marginal forested wetland converted for agricultural use between 1972 and 
2015                                                                                             
LULC 1972 Land Area 1984 Marginal 

Land Area 
2000 Marginal 
Land Area  

2015 Marginal 
Land Area 

Ha % Ha % Ha % Ha % 
Farmland 3012.48       100.00 2905.92 96.46 -1170.36 -19.77 -42.12 -0.89 
Forested Wetlands 3972.96        100.00 -3180.60 -80.06 1641.96 207.22 -262.08 -10.77 
Non Forested Wetlands        2082.96         100.00 2378.16 114.17 -1936.08 -43.40 -543.24 -21.51 
                   Source: Adeleke (2017a) 
 
Trends in Marginal Wetlands conversion and farmland growth between 1972 and 2015 
 

            Table 2: Land use change matrix between 1972 and 2015                 
LULC Change between 1972 

and 1984 
Change between 
1984 and 2000 

Change between 
2000 and 2015 

Change between 
1972 and 2015 

Hectares     % Hectares    % Hectares    % Hectares     % 
Farmland +2905.92      +46.46            -1170.36     -19.77          -42.12        -0.90          +1693.44      +56.21 
Water body -1092.24        -67.42 -99.72        -18,89            -19.80        -4.63         -1211.76      -74.80 
Built up/open space +463.32        +149.48           +336.96      +43.58         +242.64      +21.85       +1042.92    +336.47 
Fallow land -1474.56       -73.33            +1226.64       +228.68        +625.20     +35.46      +377.28      +18.76 
Forested Wetlands -3180.60       -80.06             +1641.96     +207.22         -262.08      -10.77      -1800.72      -45.32 
Non Forested 
Wetlands 

+2378.16      +114.17           -1936.08        -43.40           -543.24       -21.51      -101.16        -4.86 

                                 Source: Adeleke (2017a) 

Table 3: Land use change matrix (annual) between 1972 and 2015                                                        
LULC Change between 1972 

and 1984 
Change between 
1984 and 2000 

Change between 
2000 and 2015 

Change between 
1972 and 2015 

Hectares   % Hectares    % Hectares    % Hectares    % 
Farmland +223.53       +7.42            -68.84      -1.16                       -2.63                 -0.06                      +38.81              +1.22 
Water body -84.02                 -5.19            -5.87                  -1.11                         -1.24                 -0.29                         -26.34               -1.63 
Built up/open space +35.64               +11.50                     +19.82               +2.56                    +15.17            +1.37                      +22.67            +7.31 
Fallow land +113.43             -5.64                       +72.16                +13.45                   +39.08            +2.22                    +8.20                 +0.41 
Forested Wetlands -244.66               -6.16                       +96.59            +12.19                    -16.38                -0.67                    -39.15               -0.99 
Non Forested 
Wetlands 

+182.94            +8.78                     -113.89                  -2.55                     --33.39                -1.34                    -2.20                     -0.11 

                          Source: Adeleke (2017a) 
 
Having established agricultural land usage as the major factor responsible for wetland loss 
and degradation in the developing countries; it was also estimated to have caused loss of 
more than half of wetland areas between 1972 and 2015 (Table 1). Meanwhile; Tables 2 and 
3, reveal the trend and rate of wetlands loss/changes which show the direction of land cover 
dynamics among the land classes during the period with particular reference to wetlands and 
farmlands. The information provided on both Tables reveal changes among the land use 
classes; this is an important tool in land management decisions. It further provided insight 
into such information as the absolute and percentage rates of land use changes within the 
study area for the periods: 1972-1984, 1984-2000, 2000-2015 and 1972-2015. Such 
information as provided by the table was extremely required by the decision makers to know 
the direction of change among various uses to which lands are to be committed. While at the 
same time be able to control the land uses that are encroaching uncontrollably on the others 
and protect the endangered ecosystem such as the forested wetlands. While Table 2 presented 
the trend in absolute term Table 3 does this on annual basis. From Table 2 agricultural land 
experienced marginal growth of about 2905.92 hectares (46.46%) between 1972 and 1984. 
The increase in farmlands was possible with corresponding marginal loss in forested wetlands 
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of about 3180.60 hectares (80.06%). Fallow lands also loss about 1474.56 hectares of its 
lands to farmlands or non-forested wetland as secondary re-growth. Followed up to loss of 
fallow lands was growth in non-forested wetlands land which gained about 2378.16 hectares 
(114.17%) in its areal coverage through the process of secondary re-growth. The loss of 
forested and non forested wetlands to other land uses are as a result of activities of man 
through wetland agricultural increase due to growth in population (Ramankutty et al., 2002b; 
Adeleke, 2017b) and loss of nutrients in the upland agricultural areas in Nigeria (FAO, 2010; 
Ajibola et al., 2012). Table 3 enumerates similar statistics of trends in wetlands destruction as 
a result of the farmlands development on annual bases within the year understudy. 
 
Future Trend in Marginal Wetland Degradation for Agricultural growth 
 
Table 4:  Projected marginal land area from 2015 to year 2030   

 
 

Farmland 
 

Water body 
 

Built up/open 
Space 

Fallow land 
 

Forested 
Wetlands 

Non Forested 
Wetlands 

2015 4705.92 408.24 1352.88 2388.24 2172.24 1981.80 
2030 4730.04 393.12 1366.92 2380.68 2163.60 1974.96 
Marginal Land 24.12 -15.12 14.04 -7.56 -8.64 -6.84 
                   Source: Adeleke (2017a) 
 
With such growth in agricultural development at the expense of the forested wetlands (Tables 
2 and 3) wetland is bound to lose more of its land areas to agricultural growth as more people 
are added. Since farming is the main primary occupation of large proportion of people in the 
developing countries, most especially in the rural Africa (Ker, 1995). For this singular reason 
the projected marginal loss in wetlands to farming will increase in 2030 due to population 
pressure (Table 4). From the Table farmland is expected to increase from 4705.92 hectares of 
2015 to 4730.04 hectares by the year 2030 (marginally grow by 24.12 hectares). Year 2030 is 
significant as poverty was expected to have been obliterated in the world according to the 
Universal Sustainable Development Goals Agenda (USDGA) (Osborn et al., 2015). As 
poverty is known to be the major responsible factor that fuels unsustainable resources 
utilization and environmental degradations in the tropics (Orimoogunje et al., 2009). The 
increase in farmland in 2030 could be attributed to quest for poverty escape propelled by 
unabated demographic increase and scarcity of arable lands of non wetland in status (Tables 2 
and 3). Equally important in this regard is projected population of the year 2030 purposely to 
engage in wetland farming and other primary activities such as lumbering and sand mining 
(Table 5, NPC, 2016). Through complementary factors of population growth and land use 
conversion to farming, loss due to wetlands worldwide have been estimated at 50% of those 
that existed since 1900 (Dugan, 1993; Organisation for Economic Co-operation and 
Development (OECD), 1996). Much of the wetlands loss was said to have occurred in 
northern countries during the first 50 years of this century (Gabraith et al., 2005). Since the 
1950s, tropical and subtropical wetlands are increasingly being degraded or loss through 
conversion to agricultural use. As agriculture practices have been assumed to be the principal 
cause of wetland loss worldwide. By 1985 it was estimated that 56–65% of available 
wetlands had been drained for intensive agriculture in Europe and North America, 27% in 
Asia, 6% in South America and 2% in Africa, a total of 26% loss to agriculture worldwide 
(OECD, 1996). As wetland loss to agriculture and other uses is continuing, indeed 
intensifying, in regions such as Asia, the Neotropics and Africa, there is therefore tendencies 
for more loss of wetlands to agriculture in particular in the years to come (Table 4, Jos & 
Tim, 2010). According to Brerton, 1994; Okoroafor et al., 2017 only 10 and 25 % of the 
worlds wetlands are currently used for agricultural production, although a trend toward a 
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greater use of wetlands is apparent in many areas of Nigeria and West Africa (Tables 5 and 
6). For instance in the developing countries, the existence and functioning of wetlands can be 
crucial for adjacent agricultural and extractive economies (Hollis et al., 1993b) 
 
Causes of Marginal Wetland Loss in the Basin 
Since farming intensification as a result of population growth is mostly responsible for 
wetlands loss, there is therefore direct relationship between farmlands growth and population 
pressure, but inversely related to wetland loss (Tables 5 and 6, International Rice Research 
Institute, 1985).  
 
Table 5: Population and farmlands growth in 1972, 1984, 2000 and 2015    
year Population/1000 Population Change (%) Farmlands/Ha Farmlands Change (%) Farmlands Density 
1972 1033 - 3012.48 - 2.9 
1984 1388 34.37 5918.40 96.46 4.26 
2000 3744 169.74 4748.04 -19.77 1.3 
2015 5290 41.29 4705.92 -0.89 0.9 

         Source: Adeleke (2017a) 

Table 6: Relationship between farmland and marginal forested wetlands loss              
Year Farmlands

/Ha 
Marginal 
Farmlands/Ha 

Forested 
Wetlands/Ha 

Marginal Forested 
Wetlands/Ha 

Non Forested 
Wetlands/Ha 

Marginal Non 
Forested Wetlands/Ha 

1972 3012.48 - 3972.96 - 2082.96 - 
1984 5918.40 2905.92 792.36 -3180.60 4461.12 2378.16 
2000 4748.04 -1170.36 2434.32 1641.96 2525.04 -1936.08 
2015 4705.92 -42.12 2172.24 -262.08 1981.80 -543.24 

          Source: Adeleke (2017a) 

Table 5 and Adeleke (2017b) revealed the direct relationship between population growth and 
expansion in farmlands. From the Table the total population in the year 1972 was about 1033 
people and the total farmlands need was about 3012.48 hectares. This represents 2.9 hectares 
of farmlands holding per individual during the period. However, in the year 1984 there was 
an increase of about 355 (34.37%) growth in population. This triggered a corresponding 
marginal growth in farmlands requirement, expanding from the initial 3012.48 hectares of 
1972 to about 5918.40 hectares in 1984. This increase represents 96.46% growth in 
farmlands, thus extending farm holdings per individual to 4.26 hectares in1984. This was at 
variance with the findings of Teshome (2014) that increase in population caused a decrease in 
the farmlands holding per individual. However, it is important to note that growth in farm 
holdings throughout these periods was mostly at the expense of forested and the non-forested 
wetland covers. Both classes of wetland forests loss tremendous part of their marginal lands 
to farming intensification throughout the period under study (Table 6). The population 
increased yet again from 1388 (1984) to 3744 (2000), by about 169.74% growth triggering an 
unexpected loss of 19.77% in farmlands. Loss of farmlands per individual due to 
demographic pressure confirms that growth in population will engendered shrinking in farm 
holdings (Teshome, 2014). The farmlands density during this period was 1.3 hectares per 
user, such a sudden decrease in the farmlands holding, could cause unhealthy competition 
among the local users (Kachali, 2009). To compensate for these dwindling farmlands holding 
there will be need for a corresponding loss in the forested and non-forested wetland coverage 
of the area to raise individual farmlands holding. 
 
The population further increased to 5290 in the year 2015 with about 1546 (41.29%) 
additional people. This increased further depletes the farmlands density per individual from 
the 1.3 hectares of the year 2000 to 0.9 hectare in 2015. This became so due to the fall in 
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farmlands coverage from 4748.04 hectares to 4705.92 hectares represented loss of about 
1.0%. From the fore going the influence of unabated population growth on the available 
arable land and by extension vegetal cover is serious both in the short and in the long term. In 
the short term, food security, human vulnerability, health and safety are at stake: in the longer 
term the viability of the earth is being threatened (Briassoullis, 1999). Still from Table 6 there 
was inverse relationship between farmlands growth and loss of both forested and non forested 
wetlands. Farmlands grew as a result of 34.37% increase in population from 3012.48 hectares 
in 1972 to 5918.40 hectares in 1984 with an increase of about 96.46%. The demand for more 
farmlands caused a serious depletion in forested wetlands status, by about 80.06% from 
3972.96 hectares of 1972 to 792.36 hectares in1984. Non forested wetlands however, 
increase by about 114.17% between same periods. The trends continued into the year 2000, 
with farmlands reducing from 5918.40 hectares of the 1984 to 4748.04 hectares in 2000 
(19.77% loss). The reduction in farmlands brought about increase in forested wetlands from 
792.36 hectares to 2434.32 hectares 2000. Expectedly in line with the inverse relationship 
notion, among the three land use classes, non-forested wetlands depleted from 4461.12 
hectares to 2525.04 hectares (43.40%) in 2000.  
 
Period between 2000 and 2015 presents different scenario with all the three land classes 
experiencing losses in their land coverage; farmlands reduced from 4748.04 hectares to 
4705.92 hectares losing about 1.0%. At the same period forested wetlands loss about 10.8% 
and non-forested wetlands 21.5% of their land areas respectively. The inverse relationships 
among the three land classes confirmed the assertion that agricultural lands increase has been 
responsible majorly for continuous loss of forested land cover all over the world whether wet 
or dry (EIA, 2003; Dlamini, 2005). According to William et al. (2009), there are several 
drivers for wetlands degradation, notable among these lies in the need to expand agriculture 
to feed growing population, especially in the developing regions of the world, leading to the 
conversion of wetlands into farmlands with adverse effects and their loss (Galbraith et al., 
2005)    

CONCLUSION  

Wetlands have always being exploited to bridge the shortage in the agricultural lands in the 
tropical environment and in many other parts of the world; they serve to relieve pressure on 
the already over used upland agro-ecosystems due to increasing population pressure. Also the 
favourable physical condition of wetness during acute shortage uplands provided opportunity 
for all year production of food from natural water supply. However, the fate of over exploited 
suffered by upland is now the lots of many wetlands which ordinarily were suppose to be the 
last resort and buffer for a continuous food productivity. In essence food productions are now 
threatened most especially in the developing world; there is therefore need to ensure the 
preservation and sustainable use of wetlands for the promotion of wetlands functions, goods 
and services to humanity. By ensuring promotion of integrated management of wetland 
resources and associated surface and groundwater sources for wetlands and better 
understanding of the agriculture water management as it affect wetland ecosystem. 
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