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Abstract - The Hadejia-Nguru wetland ecosystem comprises permanent lakes and seasonally flooded pools connected by a 
network of channels. The wetland is an important site for biodiversity. Biodiversity is defined as the variabilityamong living 
organisms from all sources includingdiversity within species, between species and of ecosystems. Both primary and 
secondary data were used in this study. General Linear model (GLM) was used to test the effects of variables on the 
dependent variables in two separate models. The results obtained indicate an increasing trend in both air and water 
temperature in the wetland during the period of study. The biodiversity of phytoplankton,zooplankton, benthos and fish all 
showed a decreasing pattern in the years of study. This loss of biodiversity  has impacted the ecology of the area. An 
increase in temperaturedue to climate change may cause planktoncommunities and their associated food webs to have 
changes in composition, which in turn leads to changesin the distribution of fish and other aquatic organisms,with the 
possibility of some species becoming extinct. 
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I. INTRODUCTION 
 
The term wetland has been defined by different 
people based on their profession and the needs for the 
ecosystem. Those concerned with the hydrology of a 
particular wetland may define it differently. Just like 
Hassan et al., (2014) describe wetland as transition 
zones where the flow of water, the cycling of 
nutrients, and the energy of the sun meet to produce a 
unique ecosystem characterized by hydrology, soils 
and vegetation.  Wetlands, as the term might suggest, 
are the collective terms for ecosystems whose 
formation, processes and characteristics have been 
dominated and controlled by water (Abubakar et al., 
2016).Wetlands are one of the most productive 
ecosystems in the world [Kumar and Gupta, 2009]. 
Wetland functions are defined by Noviztki et al., 
(1997) as a process or series of processes that take 
place within a wetland. These include the storage of 
water, transformation of nutrients and conservation of 
biodiversity.  
 
Climate change as defined by Belewu and Orire 
(2011) is a change of climate that is attributable 
directly or indirectly to human activities and, which 
alters the composition of the global atmosphere, in 
addition to natural climate variability observed over 
comparable time periods.Biodiversity is defined by 
Bakare et al., (2011) as the variabilityamong living 
organisms from all sources includingdiversity within 
species, between species and of ecosystems. 
Biodiversity is very important for everysphere of 
human existence and provides us with a vastrange of 
products and services ranging from the foodwe eat, 
clean water, fuel, construction materials,fertile soils, 
and healing plants for medicines and even the clean 
air we breathe (Asibor, 2009 ). 

The aim of this study is to analyse the manifestation 
of climate change on the biodiversity of the Hadejia-
Nguru wetlands (HNW). 
 
II. STUDY AREA 
 
The NHW lie within the semi-arid region of Nigeria. 
The wetland has an area of about 3,500km2 and is 
located between latitudes 120 151N and 13000N and 
longitudes 10000’Eand 11000’E. The topography of 
the area is mostly low laying flat surfaces on the 
north-eastern side and limited local relief in the 
southern and western parts. Rainfall pattern in the 
NHW has not been stable over the years, but in most 
cases starts from June and fallsthrough 
September.Vegetation is mainly Sudan Savanna, with 
transitional northern Guinea Savanna and Sahel 
Savanna in the Southern and Northern limits 
respectively. 
 

 
Figure. 1. Location of the HNWsSource: (Eaton and Sarch, 

1997) 
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 III. RESEARCH METHOD 
 
Both primary and secondary data were used in this 
study. The primary data used were results obtained 
for temperature, depth, diversities of phytoplankton, 
zooplankton, benthos, fish, and wildlife by the current 
workers between 2007 and 2016 (Abubakar (2010), 
Abubakar (2012), Abubakar and Abubakar (2013) 
Abubakar et al., (2015). While the secondary data 
was derived from various published works (Abdullahi 
(1997), Dore (1997), Ezealor (2001), Lafiagi (1997), 
Indabawa (1998) from 1997 to 2016.General Linear 
model (GLM) was used to test the effects of variables 
on the dependent variables in two separate models. 
All statistical analyses were done using the R 
statistical programming language (R Development 
Core Team, 2016). 
 
IV. RESULTS AND DISCUSSION 
 
The results obtained indicate an increasing trend in 
both air and water temperature in the wetland during 
the period of study. This constitutes climate change 
as opined by Medugu (2009) who submitted that 
climate change refers to an increase in average global 
temperatures caused by natural events and human 
activities, which are believed to be contributing to an 
increase in average global temperatures. Temperature 
changes were mainly due to two factors, the 
astronomical factors that include the changes in the 
eccentricity of the earth’s orbit and the anthropogenic 
factor which involves human activities that either 
emit large amount of greenhouse gases into the 
atmosphere that depletes the ozone layer or activities 
that reduce the amount of carbons absorbed from the 
atmosphere. Both of these factors are inherent at the 
HNW where alot of deforestation and agricultural 
activities that reduce the amount of carbon sinks are 
taking place. These anthropogenic factors  have been 
proven to be responsible for the ongoing  global 
warming (IPCC 2007). 
 

Table 1: Relationship between air temperature, water 
temperature and depth across nine-year period (2007 -2016) in 

the Hadejia-Nguru Wetlands. 

 
 
According to Odjugo (2010) the temperature trend in 
Nigerian since 1901 shows increasing pattern. The 

global warming produces a minimal recharge of 
groundwater resources leading to wells, lakes and 
rivers in most parts of the world especially in Africa 
to dry up thereby creating water crisis. In Nigeria, 
many rivers have reportedly dried up (Odjugo, 2007). 
According to Awake (2009) the Lake Chad has 
shrunk by 95% since the 1960s. this explains the 
decrease in depth of water bodies in the HNW. 
The biodiversity of phytoplankton,zooplankton, 
benthos and fish all showed a decreasing pattern in 
the years of study. This loss of biodiversity  has 
impacted the ecology of the area.   
 

Table 2: Relationship between phytoplankton, zooplankton, 
benthos and fish across nine-year period (2007 -2016) in the 

Hadejia-Nguru Wetlands. 

 
  
The loss of biodiversity is primarily due to increased 
cultivation and other agricultural activities in the 
wetland. The introduction of chemical fertilizers, 
pesticides and herbicides have severely changed the 
tropic state of the wetland leading to loss of 
biodiversity and invasion of alien species such as 
Typha spp.  Which have altered the multipurpose use 
of the water. In return, this has led to loss of habitats 
by organisms, modification of the local hydrology, 
invasive species encroachment, salt water intrusion 
and water quantity and quality reduction. According 
to Bakare et al., (2011) there exists significant 
evidence that ecosystems around the world are 
declining in terms of the species that live in them and 
the services that they provide for humans. Increase in 
temperature rises metabolic rates in aquatic 
organisms, which leads to depletion of oxygen that 
eventually makes the environment to become 
marginal habitat for many aquatic flora and 
fauna.Studies show that increasing temperature dueto 
climate change will cause water qualitydeterioration 
that can have negative impacts on aquaticmicro-
organisms and benthic invertebrates. Accordingto 
Dauda(2014), an increase in temperaturedue to 
climate change may cause planktoncommunities and 
their associated food webs to have changes in 
composition, which in turn leads to changesin the 
distribution of fish and other aquatic organisms,with 
the possibility of some species becoming extinct. 
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Fig 2: Fish catch across years, the fig shows a decreasing fish (negative correlation) catch at the Hadejia-Nguru Wetlands from 2007 

to 2016 
 

 
Fig 3: Pairwise correlation between phytoplankton, zooplankton and benthos across nine years (from 2007-2016). 

 
CONCLUSION 
 
The study reveals increasing temperature and 
decreasing biodiversity in the Hadejia-Nguru wetland 
of Nigeria between 1997 and 2016.The wetland  had 
witnessed interference as a result of human activities 
in the form of deforrestation, agriculture, alien 
invasion and pollution of wetland areas. 
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