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Abstract 

This study investigated the concentration of carbondioxide (CO2) and methane (CH4), temperature and relative humidity on 

wetlands along Nworie River in Owerri. Data were collected from field survey of six sampling points on the wetlands using 

handheld AZ 77535 CO2 analyzer and JCB4 gas analyzers. The results showed maximum mean concentration of 703.71 ppm 

at point A and minimum mean concentration of 676.27 ppm at point E for CO2; maximum mean concentration of 0.17 ppm 

and minimum of 0.16 ppm for CH4 at 27.91 oC mean temperature and 88.37 % mean relative humidity. Thesignificant 

concentration of ambient CO2 and CH4 foundat the sampling point could result from the high level of human activity on the 

wetlands along NworieRiver. The study recommends that Environmental Protection Agency could carry out regular 

monitoring of the level of green house gasesat the river and other rivers in Imo state to minimizecontributionsto global 

warming.  
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INTRODUCTION 

The various human activities along rivers like road 

construction, excavations building of culverts and deposition 

of refuse have resulted in environmental degradation. The 

human and chemical activities in Nworie River have caused 

destruction of the wetlands along the river and increase in 

the emission of green house gases in which CO2 and CH4 

gases are among. With the resultant depletion of ozone layer 

and global warming, the increase of green house gases 

i.eCO2 and CH4; green house gases effect which leads to 

global warming consequently climate change (LiveScience, 

2017). CO2 and CH4 come from both natural sources and 

human activities and they contribute approximately 60% and 

20% respectively to global warming (Uyigue and Agho, 

2007).In most cases, these greenhouse gases are emitted by 

wetlands that are found along rivers. The wetlands may be 

marsh, fern or peatland whether natural or artificial (Ramsar 

Convention, 2007). 

Wetlands play a major role in flood control, ground 

water replenishment, shoreline stabilization and storm 

protection. It also plays a major role in recreation and 

climate change mitigation and adaptation. They also act as 

carbon sources and sinks because they sequester and release 

CO2 and CH4 into the atmosphere (Olsson, 2015). 

Nworie River which is one of the three major rivers in 

Imo state has been destroyed by pollution, construction of 

culverts, dredging, sand mining, cultivation and other forms 

of human activities. These human activities may have 

resulted in emission of green house gases such as CO2 and 

CH4 that are inter-responsible for global warming. Research 

has shown that during the last 200 years, the concentration 

of atmospheric CH4 has doubled. The global warming 

potential of CH4 is 25 times greater than that of CO2. Thus 

high emission of CH4, can therefore have a disproportionate 

adverse effect on the climate. Studies have shown that there 

is relationship between temperature and green house gases 

emission. Therefore decomposition of organic material in 

wetland soil is strongly dependent on temperature and 

therefore both CO2 and CH4 emissions from decomposition 

processes tend to increase with increasing soil temperature. 

Much has been said about global warming which is the 

results of emission of green house gases in developed 

countries but a few studies have been done on wetlands in 
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developing countries such as Nigeria and Imo state in 

particular. The research work is therefore an effort to close 

the gap of death of research in respect of green house gases 

in Nigeria.This research therefore aims at determining the 

level of CO2 and CH4 emissions from wetlands along 

Nworie River in Owerri Imo state Nigeria. 

MATERIALS AND METHOD 

Study Area 

Nworie River is a first order stream that runs about 5km 

course across Owerri metropolis in Imo State before 

emptying into Otamiri River. It is about 9.2 km long 

(Acholonu2008).The climate of the study area follows a 

tropical pattern with the rainy season lasting between seven 

to eight months between April and October with interruption 

in August and dry season running through November to 

March. The study area included sampling points A, B, C, D, 

E and F along the Nworie River.  

 

 

Figure 1: Map showing sampling points 

Data Collection 

Portable digital gas analyzers were used to monitor the gases 

(CO2 and CH4), the gas monitors used are AZ 77535 CO2 

gas analyzer and JCB4 CH4 gas analyzer (CHINA). 

AZ 77535 CO2 gas analyzer operates with a non dispersive 

infrared sensor (NDIR). It is a simple spectroscopic sensor 

often used as a gas detector. The principle is based upon the 

absorption of infrared radiation at specific wavelengths as it 

passes through a volume of sample. Non-dispersive infrared 

techniques for the measurement of various gases rely on the 

energy absorption characteristics of a gas in the infrared 

region (Bharadwaj,2015). 

The JCB4 CH4 gasanalyzer operates with catalytic bead 

sensor(Wikipedia,2017). It is type of sensor used for 

combustible gas detection. The principle is based on the 

catalytic combustion (oxidation) of combustible gas 

mixtures when they reach their ignition temperature. The 

monitors were positioned 1.5m above the ground level. The 

values of the metreological parameters were also taken at the 

same height. The monitoring was done for a period of four 
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weeks in the month of September 2017. The air 

measurements were taken in the morning and evening 9:00 

am – 11:00 am and 4:00 pm – 6:00 pm. The gases measured 

were CO2 and CH4, also temperature and relative humidity 

were measured. The gas measurements are reported in parts 

per million (ppm), temperature in degree Celsius (oC) and 

relative humidity in percentage (%). 

 

RESULTS AND DISCUSSION 

The description of the sampling sites was shown in table 

1 while the result of the concentrations of CO2, CH4, 

temperature and relative humidity are presented in table 2, 3, 

4 and 5. Also figures, plates 1, 2, 3 and 4 shows dump refuse 

sites, bridge construction and sand mining along the 

wetlands of Nworie River. In otherwords, the human 

activities have unprecedented negative impact on the 

sampling locations in particular and environment in general. 

 

Table 1: The description and activities carried out within the study area  

Sampling 

points 

Coordinates Landmark Human activity Vegetation Extent of Human 

destruction of 

Natural ecosystem 

A Latitude-N 5o 

30.9670’ 

Longitude- E 7o 

0.9666’ 

Fly-over bridge Road 

expansion/construction, 

waste dumpsites, 

automechanic activities 

Grassland and 

patches of dead 

grass. 

** 

B Latitude-N  5o 

30.9428’ 

Longitude- E 7o 

0.9859’ 

Fly-over bridge Road 

expansion/construction, 

waste dumpsites and 

automechanic activities 

Grassland and 

patches of dead 

grass. 

** 

C Latitude-N  5o 

30.8895’ 

Longitude- E 7o 
1.143’ 

Bridge Road 

expansion/construction, 

waste dumpsites and 
automechanic activities  

Shrubs  * 

D Latitude-N  5o 

29.4729’ 

Longitude- E 7o 

1.4235’ 

Bridge and 

Mbari Kitchen 

restaurant 

Road 

expansion/construction 

waste dumpsites, 

Dredging, sand mining 

and automechanic 

activities 

Shrubs  ** 

E Latitude-N  5o 

29.3623’ 

Longitude- E 7o 

1.4622’ 

Bridge and 

Umezurike 

Hospital 

Road 

expansion/construction 

waste dumpsites and 

automechanic activities 

Grassland * 

F Latitude-N  5o 

29.2713’ 

Longitude- E 7o 

1.5029’ 

Bridge and 

Emmanuel 

college 

Road 

expansion/construction 

waste dumpsites and 

automechanic activities 

Shrubs  ** 

**means Very severe, * means Severe. 
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Figure 2:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: 

 
 

The result for the month period (September, 2017) of 

rainy season is as shown in the tables 1-4. The results 

indicate that carbon dioxide (CO2) is high and methane 

(CH4) is stable at 0.16 ppm. This may be due to the 

disequilibrium of sequestered carbon caused by construction, 

dredging, and sand mining, refuse dumping and agricultural 

activities on wetlands along Nworie. This result tallies with 

the research carried by Ahmad et. al (2016) in which he 

stated that agricultural activities emit green house gases and 

as such contribute to global warming. This also buttresses 

the anthropogenic theory propounded by the 

intergovernmental paned (IPCC 2007a) which states that 

man and his activities are the sole cause of climate change 

that results as global warming and emission of green house 

gases. The wetlands are almost going into extinction because 

of human activities. The hitherto rainforest zone now almost 

looks like savannah grassland. 
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Table 2: Mean concentration of CO2and methan (ppm) at sampling points, at different times of day and weeks. 

Weeks  Period  Carbon dioxide at Points 

A B C D E F 
1 Morning 662.86 666.00 664.00 664.14 660.86 668.72 

Evening  656.57 658.57 664.14 669.86 661.86 672.86 

2 Morning 768.43 768.00 695.57 681.86 685.72 687.43 

Evening  752.43 717.72 669.72 671.86 666.29 675.00 

3 Morning 694.86 693.14 693.00 688.86 675.00 689.57 

Evening  690.29 684.29 680.72 667.57 672.14 673.29 

4 Morning 700.72 700.00 688.43 695.14 705.86 713.86 

Evening  703.57 700.43 681.86 685.57 682.43 689.29 

Mean 703.71 697.77 679.68 678.11 676.27 683.75 

 

The ambient CO2concentrations generally hovers around 

600 – 750 ppm in the four weeks of the study with mean of 

703.71, 697.77, 679.68, 678.11,676.27 and 683.75 ppm for 

points A to F respectively. Ranking the mean concentration 

of CO2, the highest concentration was observed at point A 

followed by B> F >C> D>E.  

 

 

 

 

 

 

Figure 6: The variations of CO2 concentration in different 

periods of study 

 

 

 

The trends of emissions are displayed in the figure above.  

The highest concentration recorded was observed in week 

two both morning and evening periods. The reason for this 

high concentration is still due to anthropogenic activities 

which was intense in week two of the study. 

In table 3 for CH4, maximum concentration was 0.175 ppm 

at point A. On the 3rd week of the 4 weeks duration while the 

least value was 0.152 ppm at point F on the 3rd week of the 4 

weeks duration. 

 

 

 

 

 

 

 

Figure 7: Methane concentration variations in different 

periods and four weeks of study 

IPCC(2007b),considers atmospheric methane as an 

important greenhouse gas with a global warming potential 

Weeks  Period   Methane concentration (ppm) 

A B C D E F 
1 Morning 0.163 0.162 0.160 0.165 0.162 0.163 

Evening  0.160 0.163 0.156 0.162 0.160 0.163 

2 Morning 0.168 0.165 0.165 0.165 0.162 0.162 

Evening  0.165 0.166 0.159 0.162 0.160 0.160 

3 Morning 0.175 0.173 0.162 0.160 0.165 0.153 

Evening  0.162 0.169 0.163 0.166 0.159 0.152 

4 Morning 0.166 0.162 0.160 0.163 0.163 0.162 

Evening  0.162 0.165 0.156 0.163 0.160 0.159 

Mean 0.17 0.17 0.16 0.16 0.16 0.16 
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25 times greater than CO2 (average over 100 years). The 

highest and lowest methane concentration was recorded after 

3rd week. 

Table 4: mean value ofambient temperature (oC) at different sampling points, at different times of day and weeks. 

Weeks  Period   Temp. of Points (
oC) 

A B C D E F 

1 Morning 29.97 31.00 29.52 28.59 30.72 30.92 

Evening  27.27 27.10 27.77 27.62 27.66 27.97 

2 Morning 28.57 28.59 29.13 28.89 29.99 29.94 

Evening  26.67 26.62 26.59 26.64 26.59 26.26 

3 Morning 25.73 26.02 25.82 26.07 26.30 26.56 

Evening  24.82 24.29 25.73 25.70 25.39 25.86 

4 Morning 27.57 29.09 27.93 27.03 29.14 29.44 

Evening  25.79 25.54 25.86 25.84 26.19 26.26 

Mean 27.05 27.28 27.29 27.05 27.75 27.91 

 

 

In table 4, the highest temperature value was recorded at 

point F (30.97 oC) in the 1st week of the 4 weeks duration 

and the least value was recorded at point B (24.29 oC) on the 

3rd week f the 4 weeks duration. The mean temperature for 

the different points is presented in table 4.The mean 

temperature ranges from 27- 28oC, which could be 

responsible for the methane concentration recorded in the 

study. At temperature range of 20-30oC, methanogens 

operate better and therefore enhances methanogenesis from 

decomposing organic material, which is a considerable 

contributor to global warming. The result also indicates that 

there is a gradual rise in temperature. The rise in temperature 

equates rise in CO2 and it goes to confirm with Soon et al, 

(1999) who asserted that increase in atmospheric CO2 do 

lead to large increase in atmospheric temperature based on 

climate modeling. Verla et al., (2017) reported high 

concentration of carbodioxide in river Nworie and attributed 

it to anthropogenic . 

CONCLUSION 

The human and chemical activities on wetlands along 

Nworie River have caused changes in the ecosystem and on 

the environment. All hands should be on deck to reverse this 

ugly trend. The forestry department of both the Federal and 

State ministries of Agriculture should engage in reforestation 

of the wetlands to prevent the disastrous consequences of 

tampering with the wetland of Nworie River. Moreover the 

Environmental Protection Agencyshould liase with other 

government agencies to ensure that proper machinery for 

refuse disposal is put in place. This will prevent 

indiscriminate dumping of hazardous waste in the river.In 

addition, Environmental protection agency need to carry out 

regular monitoring of the level of green house gases in the 

Weeks Period RH of Points (%) 

A B C D E F 

1 Morning 79.56 78.82 78.94 81.12 78.60 77.36 

Evening 87.12 84.77 84.62 88.10 83.34 83.24 

2 Morning 91.32 91.19 85.07 85.54 84.12 81.69 

Evening 93.64 94.60 94.60 94.83 92.10 93.42 

3 Morning 92.70 92.20 89.53 89.66 86.80 86.19 

Evening 88.10 88.34 91.33 89.46 89.87 99.00 

4 Morning 83.99 83.24 79.53 80.26 79.90 77.22 

Evening 90.50 87.96 87.94 89.43 89.49 84.04 

Mean 88.37 87.64 86.45 87.30 85.53 85.27 
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river and other rivers in Imo state to prevent incidents of 

global warming. Finally, there is need to sensitize both the 

government officials and citizens about the health 

implications of pollution and global warming. 
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