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ABSTRACT: Noakhali Pourashava is an important municipality in southern Bangladesh, faces severe waterlogging problems every 

year during the monsoon period. The present study aimed to investigate the major causes of waterlogging and its negative effects on 

life, from the viewpoint of people residing in different areas of Noakhali Pourashava, various government, non-government, 

development organizations as well as various stakeholders including experts. It has been found that Noakhali Pourashava experienced 

waterlogging during peak monsoon season in ward no. 1, 2, 4, 5, and 8. Most of the inhabitants/respondents of the Noakhali Pourashava 

claimed that lack of drainage facility; excessive rainfall; inadequate, low capacity and conventional drainage system; natural siltation; 

improper waste management; absence of proper inlets and outlets; and blockage and encroachment of existing drainage are responsible 

for waterlogging. It has ascertained that the water logging becomes a burden for the inhabitants of the Pourashava and creating adverse 

effects on livelihood, society, infrastructure, economy and environment. Other notable adverse effects of waterlogging are disruption 

of traffic movement and normal life, structures and infrastructure damage and loss of income potentials with a lot of sufferings. The 

stagnant water acts as a breeding site for the vectors of various diseases and becomes a health hazard to people residing in the 

waterlogged area. The current study suggests that close coordination among Pourashava authorities, local government agencies and a 

strong collaboration between public and private sectors as well as local people participation are essential for solving the waterlogging 

problem effectively and sustainably. 
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1. INTRODUCTION 

Bangladesh is a disaster-prone country which has a tropical 

monsoon climate characterized by heavy seasonal rainfall and 

the annual average precipitation is around 2320 mm. Every year 

Bangladesh faces many natural and manmade disasters 

including floods. Recently, waterlogging becomes a great 

problem in urban areas of Bangladesh [1-3].  

Waterlogging is not a local problem; it affects approximately 

10% of the global land area and recently waterlogging also 

reported in Egypt [4-5], China [6-7], India [8], Australia [9], 

Africa [10], Vietnam [11] and so on. 

In Bangladesh, the capital city Dhaka facing a severe 

waterlogging problem every year in the monsoon session [12].  

Though Dhaka facing the worst waterlogging problem every 

year, other cities like Chittagong [13-14], Sylhet [15], Khulna 

[16], Pabna [3], Tangail [2], Jessore [17] Cox’s Bazar [1] also 

facing this unpleasant problem. Bangladesh is one of the most 

densely populated countries in the world and experiencing 

severe environmental degradation due to rapid and unplanned 

urbanization and industrialization. The rate of urbanization and 

industrialization is used as an indicator for measuring the growth 

of the national economy, but rapid urbanization and 

industrialization have some negative effects and creating 

problems like traffic congestion, environmental pollution (air, 

water and soil), improper waste management, waterlogging, etc. 

Waterlogging is considered as a bad outcome of technological 

and economic development especially in urban areas. When 

rapid urbanization is not managed properly it poses many 

challenges to city authorities and generates new problems like 

waterlogging. Not only big cities but also many districts of 

Bangladesh (especially 16 south-western coastal districts) are 

greatly affected by waterlogging and the people of affected areas 

are migrating to other places [18].  

Topographically Noakhali is located in the coastal zone, the 

region is monotonously flat having low elevation. Noakhali 

faces a variety of socio-environmental challenges on a regular 

basis, among them waterlogging during the rainy season is 

considered as one of the major environmental threats and 

challenges. Waterlogging during peak monsoon sessions with 

high rainfall becomes a common phenomenon in the Noakhali 

Pourashava area (particularly in ward no 1, 2, 4, 5 and 8) similar 

to many other urban areas of Bangladesh. The situation getting 

worse day by day due to the insufficient and unplanned drainage 

system. According to the Noakhali Pourashava, absence of an 

integrated network of secondary drains and roadside drains, 

blocking in the existing drains, absence of adequate roadside 

drains to drain out the runoff, gradual increases of the unplanned 

construction of residential, commercial buildings, hospitals, 

hotels, and restaurants along both sides of drains are the main 

cause of waterlogging in this area. This problem is also 

exaggerated by improper and careless disposal of solid waste 

and garbage into the existing drainage system. 

Unplanned growth of urban infrastructure and inadequate 

management of existing drainage facilities may also worsen the 

issue of congestion even in relatively well-drained towns such 

as Sylhet [15]. Not only in Bangladesh, but other developing 

countries also suffering from such problems [8,11, 19]. Even 

many modern cities in Europe and the US have some local 

problems on a smaller scale because their sewage networks lack 
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enough capacity. However, some cities may have more 

significant problems, for example in Asia, since there are poor 

drainage systems and much heavier local rainfall. The problem 

is further exacerbated by the exponential development of Asian 

cities these days but without the funds required to improve and 

rehabilitate their current drainage systems [20]. 

In order to resolve the waterlogging problem of Noakhali 

Pourshava, it is important to figure out the inherent causes of this 

problem as well as its negative effects on human life. Therefore, 

the present study focuses to find out the root causes and major 

effects of waterlogging in Noakhali Pourashava as well as 

finding a sustainable solution to the waterlogging problem.  

2. METHODS AND MATERIALS 

2.1. Description of the study area 

The Noakhali Pourashava is located in the southern part of 

Bangladesh under the Noakhali district between 23°17' and 

23°28' North latitudes and between 89°55' and 90°06' East 

longitudes. The Pourashava is 187 km far away from the capital. 

It is bounded by Begumganj and Senbagh Upazila on the North, 

Hatia Upazila on the South. Companyganj and Sandwip Upazila 

on the East and Ramgati and Lakshmipur Sadar Upazila on the 

West. The total area of the Noakhali Pourashava is 15.88 sq. km 

(Figure 1). According to the census of 2011, the population of 

Noakhali Pourashava is around 1,00,219 with an average 

population density of 1565 per square kilometer [21].   

2.1.1. Climate and land use 

The average maximum temperature of Noakhali varies between 

25.5 °C to 31.5 °C, and the minimum temperature varies 

between 10.69 °C (January) to 25.8 °C (August). April to August 

are the hottest months in this area. On the other hand, cold 

periods start from November to February when the minimum 

temperature varies from 10.69 °C (January) to 18.1 °C (March). 

The average rainfall of Noakhali is 3451 mm in July, which is 

the highest among the rest months. It drops to 298.1 mm in 

September and further falls to 139.7 mm in October. From 

November to March, the rainfall varies between 29.6 mm to 33.1 

mm. The rainy season begins in April / May and usually ends at 

the end of October. 

The existing land use is divided based on functional activities in 

the Noakhali Pourashava. In this Pourashava, agriculture, 

residential, and transport occupies 1144.87, 1750.21 and 

605.281 acres of total land respectively. Besides, the area of the 

water body is about 8.41 acres. 

2.1.2. Drainage system and waterbodies 

The drainage channels within the Pourashava are composed of 8 

canals/khals that are formed naturally. Generally, the canals are 

flowing towards North to South except the Noakhali Khal, 

which is moving towards south to north. The Khals are 17.6 km 

in length, which covers 71.244 acres of land. All the Khals are 

interconnected and flowing towards the Meghna river. Gabua 

khal is running towards Rahamatkhali Khal, which is connected 

to the Meghna river. Noakhali khal is also connected to the 

Meghna river through Wapda khal. Khal/canal, pond and ditch 

encompass 284.20 acres, which are 11.1% of the total area. 

Ward no. 3, 4 and 5 comprise 51.40, 55.90 and 49.20 acres, 

respectively.  

 

 

Figure 1. Map of the study area in Noakhali, Bangladesh. 
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2.1.3. Waterlogged areas 

Inundation within the Pourashava is experienced in the month of 

May to February (mid-Baishakh to Falgun in Bangla calendar). 

Though Noakhali Pourashava doesn't have any flood problems 

from the overflow of the khals/canals, most of the wards suffer 

from waterlogging due to heavy rainfall in the monsoon. This 

internal flood or waterlogging is experienced within ward no. 1, 

2, 4, 5, and 8 during peak monsoon time with high rainfall for a 

long duration.  

 

Figure 2. Existing Drainage Map of Noakhali Pourashava. (Source: Noakhali Pourashava).

In ward no. 1, along the kitchen market adjacent area, new police 

line road and new jail road, BADC, PWD adjacent areas become 

waterlogged. Waterlogged fields within ward no. 2 are Judge 

Court area, D.C. office, SP office, and Gonopurta Bhavan 

adjacent areas. In ward no. 4, the Central road of Maijdee 

housing society and Dat bari have faced the obstacle. In ward 
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no. 5, Khademul Islam road and Al-Amin guest house become 

waterlogged in the monsoon. Besides, Sonapur Islamia road and 

Ahmadia high school area in ward no. 8, also experience unusual 

waterlogging dilemmas. 

2.2. Data collection and analysis 

All the necessary data were collected from various sources, such 

as District Statistics 2011: Noakhali, Bangladesh 

Meteorological Department, and maps from the Noakhali 

Pourashava. To find out the inherent causes of waterlogging in 

the Noakhali Pourashava and its associated impact on city life, a 

questionnaire survey, informal interview and open discussion 

had taken among the authorities of diverse concerned 

organizations, experts and people living in different parts of the 

Pourashava. The sample size of the survey activities was 100. It 

was also embraced the people’s perception for sustainable 

development of the drainage system. The collected data 

analyzed by using Microsoft Excel and Arc GIS 10.8. 

3. RESULTS AND DISCUSSION 

3.1. Causes of waterlogging 

For identifying the major causes of waterlogging in Noakhali 

Pourashava, a field survey in a form of a questionnaire survey 

(total respondents were 100), interviews (informal) and open 

discussion has been carried out with the authorities of different 

concerned organizations, experts and people living in different 

parts of the Pourashava areas.  

 

Figure 3. Causes of waterlogging in Noakhali Pourashava.

Based on the field survey, nine major causes were identified for 

the waterlogging in the Noakhali Pourashava. The major causes 

are excessive rainfall, population growth and unplanned 

development, solid waste and garbage disposal, lack of 

integration and proper drainage system, capacities and 

inadequate drainage system, siltation, obstruction and 

encroachment in the khals/canals, lack of public awareness, lack 

of regulation and its implementation (Figure 3). 

3.1.1. Excessive rainfall 

Heavy rainfall occurs in the Noakhali region because the 

Himalayas stands to the Northeast of Bangladesh, and the Bay 

of Bengal lies in the South part of the country. According to the 

questionnaire survey, 85 percent of the respondent has been 

considered heavy rainfall is one of the main causes of 

waterlogging in the Noakhali Pourashava. Throughout the 

monsoon, the intensity of rainfall is high, and the highest rainfall 

befalls in July (Figure 4). 

 

Figure 4. Monthly average rainfall in Noakhali Pourashava [22]. 

The Pourashava often becomes submerged because of the 

blockage of water at that time. 

3.1.2. Population growth and Unplanned development 

 About 74% of the respondents claimed that unplanned 

development (urbanization) and the rapid population growth are 

mainly responsible for waterlogging in Noakhali Pourashava. 

The high-density population with the deficit of land creates 

extreme densification in the present congested areas. According 

to the assistant engineer of the Noakhali Pourashava accelerated 

population growth and landfilling without a proper plan for 

promoting new residential areas, uncontrolled and reckless 

disposal of solid wastes and litter into the existing drainage 

system, and encroachment on khals or canals with illegal 

construction are playing the influential part for waterlogging in 

this region. 
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3.1.3 Solid waste and garbage disposal 

The management of waste disposal system is a very important 

facility for the inhabitants to maintain a sustainable 

environment. In this Pourashava solid waste management is 

extremely poor and not adequate. In the issue of waste dumping, 

only 4.97% of the inhabitants of Noakhali Pourashava use 

dustbins. However, 78.35% of the residents dump their 

household waste beside their house. Only 1.35% of the residents 

dump their solid waste into the nearby canals. Dumping wastes 

adjacent to the house and in the khal/canal pollute soil and water. 

In the Noakhali Pourashava, some of the waste management 

activities are conducted by the local community-based 

organizations (CBOs). The waste collection action by the CBOs 

was observed in ward no. 1, 4, 5, and 9. The distance of the waste 

dumping place from the households was also considered. In 

most of the cases (40.70%), the distance of solid waste dumping 

location from the residence was from 0.25 to 0.50 km. It was 

also noticed that 35.9% of the dustbins are more than 0.5 km 

away from the house. Entirely 13.3% of residents had dustbins 

within 0.25 km. In ward no. 9, it was ascertained that 98.56% of 

the houses have dustbins more than 0.5 km away from residence.  

Rainwater wiped away the trash and blockage the surface drains 

which impedes the natural flow of stormwater and creates 

waterlogging in various places of the municipality. According to 

the survey, 78% of inhabitants of this region declared that solid 

waste and garbage disposal are responsible for waterlogging.  

3.1.4.  Lack of integration and poor drainage system 

The drainage network of Noakhali Pourashava is facing a lack 

of integration. In many parts of the Pourashava drains are found 

in a haphazard situation where integration among them is absent 

and the drainage design in Noakhali Pourashava somehow is not 

appropriate. Most of the drains were planned without 

maintaining a proper gradient which results in stagnant drains. 

According to the authority of Noakhali Pourashava, lack of 

integration and poor drainage system is one of the main reasons 

for waterlogging in this area. About 86% of inhabitants of this 

area claimed that the lack of integration and poor drainage 

system is responsible for waterlogging. 

3.1.5 Capacities and inadequate drainage system  

Most of the time it is observed that the average flood levels of 

the Pourashava area arise after heavy rainfall due to lack of 

timely drainage of water. As a result, waterlogging occurs in 

different parts of the Pourashava for the inadequate number of 

drains. In Noakhali Pourashava, normally there is no danger of 

intrusion of water from the Meghna river. In the Noakhali 

Pourashava area, the main drainage problem is the absence of 

adequate numbers of drains to carry the discharge into its outfall. 

The Pourashava is regularly affected as the existing drainage 

does not have enough capacity to drain the stormwater 

efficiently during the monsoon period. According to the survey, 

93% of the respondent has been mentioned that capacities and 

inadequate drainage system is one of the main reasons for 

waterlogging in Noakhali Pourashava. 

3.1.6. Siltation 

 It is worth mentioning that siltation plays a vital role in the 

waterlogging process in the natural drainage system. Rainwater 

carries out complex construction substances like bricks, sands 

and stones, household wastes, street sweepings and created 

favorable conditions for waterlogging by reducing the runoff 

capacity of the drainage system. Considerable siltation in the 

khals/canals in and around the Pourashava has taken place due 

to the expansion of the area over the last few decades. Around 

78 percent of participants of the survey had stated siltation in the 

natural drainage system as a considerable cause for 

waterlogging. 

3.1.7. Obstruction and encroachment in the khals /drains  

Manmade obstacles on natural drains and encroachment in the 

khals accelerate the waterlogging condition. Gabua khal is 

acting vitally to carry out the maximum discharged water. Most 

of its parts are possessed illegally by placing box culverts and 

narrowing the channel and building concrete structures. As a 

result, its flow is becoming obstructed and failing to function 

properly. The absence of adequate roadside drains, lack of 

enough inlets to the secondary drains to carry stormwater and 

the obstruction and encroachment in the khals contribute to 

creating drainage congestion according to 67 percent of 

respondents of the survey. 

3.1.8. Lack of public awareness and education 

It was noticed that the dwellers of the Noakhali Pourashava are 

not aware and careful about the effect of drainage blockage and 

filling of natural drainage, lowlands, and wetlands. That is why 

they do not hesitate to dump/throw solid waste on the roads, 

drains and fill the natural water bodies. In this way, they are 

destroying ecological habitats due to their illiteracy. In order to 

save the cost of land acquisition for construction works, not just 

the general people but also the government authorities invade 

the wetlands, retention areas and khals. Subsequently, the 

waterlogging problem becomes more severe in the Noakhali 

Pourashava due to lack of public awareness and proper 

education. Based on the survey result, 36 percent of respondents 

claimed that lack of public awareness and proper education is 

one of the major causes of waterlogging. So, it is important to 

create public awareness to mitigate/solve the waterlogging 

problem in this region.   

3.1.9. Lack of Proper Policy Guidelines and its 

Implementation 

The lack of proper regulations and weaknesses in existing 

regulations are considered as a big gap for waste disposal, 

encroachment, negligence of the authorities for implementation. 

Sparse motive and public awareness to make the users 

responsible against clogging of the drains and encroachment of 

lowlands, wetlands, khals by individuals are the major reasons 

for the failure of the Pourashava to maintain the right approach 

over the existing natural drainage channels. About 74% of 

respondents claimed that the lack of suitable policy and its 

proper implementation intensifies the waterlogging situation. 

3.2.  Effects of waterlogging 

In most of the cities in Bangladesh waterlogging becoming a 

common problem during monsoon sessions [23]. In most cases, 

the existing drainage system fails to carry out the urban runoff 

and creates the waterlogging problem. Natural drainage systems 

are disturbed by rapid urbanization. Unplanned urbanization 

also destroyed natural watercourses, decreases retention 

capacities as well as impermeable surfaces increases the amount 

of runoff. Excessive runoff is polluted by mixing with various 

contaminants, solid wastes, silts and accelerates the erosion and 

siltation process [12]. Waterlogging creates many problems and 

affects the normal life of the inhabitants of the Pourashava. For 

investigating the problem faced by the inhabitants of Noakhali 

Pourashava due to the waterlogging, field visit, questionnaire 

survey and the informal interview has performed, and gist of the 

opinions are presented in Figure 5.  The waterlogging 

phenomenon negatively affects the normal life of the inhabitants 
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of the Pourasava and creates social, environmental, and 

economic problems. 

3.2.1. Social problems 

Waterlogging seriously disrupts the normal life of the residences 

of Pourashava, and it has direct impacts on the poor people, and 

they suffer the most. Waterlogging disrupts normal life, traffic 

movement, causes damage to roads, houses, as well as hamper 

the education system. According to the survey, about 90 percent 

of responders said that waterlogging disrupts their normal 

lifestyle and 81 percent of people claimed that waterlogging 

disrupts the normal traffic movement of the Pourashava area. 

Waterlogging creates roads unusable for pedestrians also creates 

traffic jams. In traffic jams, many people waste their valuable 

time and can’t reach their working place or school timely. About 

78 percent of interviewers said that waterlogging causes damage 

to roads and 67 percent of people claimed that it causes damage 

to households or household goods (Figure 5). Waterlogging also 

hampering the education system, because some schools and 

colleges also facing waterlogging problems and unable to 

perform normal educational activities. About 70 percent of 

responders claim that waterlogging severely hampering the 

education system. 

3.2.2. Environmental Problems 

Drains of Noakhali Pourashava carry both types of stormwater 

and wastewater and mix up with each other which causes severe 

water pollution in the Pourashava area (especially in low-lying 

areas, khals, ponds). According to survey results, 85% of 

residents claimed that stormwater of Noakhali Pourashava is 

polluted by the mixing with the solid waste, clinical waste, 

hospital waste, silt, contaminants, domestic wastewater, and 

other human activities, which further contaminated groundwater 

as well as the receiving water bodies. This polluted stagnant 

water often creates a bad odor, acts as breeding sites for various 

diseases-causing vectors (e.g: mosquito), spread waterborne 

diseases. About 87 percent of responders said that waterlogging 

increases mosquitos and 82 percent of people claimed that it 

increases waterborne diseases (Figure 5). Among all the 

environmental problems associated with waterlogging, damage 

to vegetation (both agricultural and nonagricultural) and aquatic 

faunas are most alarming. Long term water stagnancy negatively 

affects the habitat of natural fauna and floras. Sometimes the 

death of fishes was also noticed and about 39 percent of 

responders claimed that waterlogging damages natural 

vegetation as well as agricultural vegetation.  

 

Figure 5. Negative effects of waterlogging in Noakhali Pourashava.

3.2.3. Economic problems 

Waterlogging is a recurrent problem in most of the cities in 

Bangladesh during the monsoon session due to heavy rainfall. 

Waterlogging causes many serious problems including social, 

environmental, physical, and economic problems (Figure 5). 

About 45 percent of interviewers claimed that waterlogging 

severely affects people’s daily incomes. The direct sufferers are 

rickshaw puller, street vendors and daily laborers. Waterlogging 

situation drastically cuts their daily income. Not only the income 

of general people, but waterlogging also increases the cost of 

construction and maintenance of roads, houses, and other 

vulnerable infrastructures. Because of waterlogging, the 

substructure of the buildings in the low-lying areas remains 

submerged. The brick foundations lose their longevity by being 

impacted by the corrosive salinity effect and dampness. Many 

buildings are seriously damaged during the period of 

waterlogging and sometimes it damages the household goods 

and stored food grains. About 56 percent of responders stated 

the damage of houses, substructure of houses and household 

goods due to prolonged waterlogging. Waterlogging raises the 

cost of repair and maintenance, 68% of respondents claimed. As 

stated earlier, waterlogging reduces the longevity of 

infrastructures and causes the damage of various underground 

utility services such as water, gas, telephone sewerage as well as 

entails a large expense which raises the cost of maintenance for 

the authority and inhabitants.  

4. CONCLUSION AND 

RECOMMENDATIONS 

Waterlogging has become a severe problem in Noakhali 

Purashava which has many negative impacts on livelihood. 

Waterlogging in the Noakhali Pourashava area is the outcome of 
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unplanned rapid development. The situation worsens due to the 

unplanned construction, inadequate drainage system and 

improper waste management. The present study found that the 

waterlogging problem could be overcome by using proper 

drainage systems. Most of the interviewers and experts also 

claimed that a proper drainage system and their regular 

maintenance and monitoring can drastically solve the 

waterlogging problems in this area. A sustainable solution to the 

waterlogging problem in Noakhali Pourashava is proposed in 

this study where strong coordination among concerned 

authorities and organizations, local people participation and 

regular maintenance and monitoring are considered as an 

effective management tool (Figure 6). Some important 

recommendations for solving the waterlogging problems in 

Noakhali Pourashava in a sustainable way are also discussed.  

➢ The existing khals (canal/drains) should free from illegal 

encroachment and need to construct some new drains 

(secondary and tertiary) with a proper plan (Master plan). 

➢ The establishment of strong coordination among 

government organizations is very essential. 

➢ In each and every stage of proper drainage management and 

implementation, local people and stakeholder’s 

participation should be ensured. 

➢ For the proper functioning of the drainage system, it is 

essential to have an appropriate maintenance program. The 

program must include regular inspection/monitoring, 

enforcement, cleaning and repair. Drains should be cleaned 

once per month, but not less frequently than once per three 

months. 

➢ A proper and complete waste management guideline should 

formulate by the Pourashava authority.

 

Figure 6. Flow diagram of a sustainable solution to the waterlogging problem.

➢ Creating public awareness through the launching of 

community participation program by motivating the 

community through campaigns for keeping the Pourashava 

neat and clean, educating the school children from a primary 

level about town cleaning, disposal system of waste and 

knowledge on health and hygiene, diseases and impacts on 

the environment. 

➢ Above all, need practical and feasible rules and regulations 

for managing the drainage systems properly as a legal 

instrument.  
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