International Conference on Planning, Architecture and Civil Engineering, 9 - 11 February 2017,
Rajshahi University of
Engineering & Technology, Rajshahi, Bangladesh

Water Logging & Drainage Planning in Bangladesh
A Case Study of Pabna Municipality, Pabna
M. CHAKMA1, P. CHAKRABARTTY2
1Department
2Department

of Urban & Regional Planning, Pabna University of Science and Technology (mitalchakmamit@gmail.com)
of Urban & Regional Planning, Pabna University of Science and Technology (pritom.pust.urp12@gmail.com)

Abstract
Disasters are an acute problem in most countries of the world. Bangladesh is probably the most disaster-prone
country in the world. The geographical setting of Bangladesh makes the country vulnerable to natural disasters.
Water logging is one kind of disasters. Pabna city faces extensive water logging during the monsoon (May to
October) as a regular phenomenon. Drainage is a cross – sectional issue, failing to provide adequate drainage is
directly linked to the water logging and flood, the result of water logging and flood are adverse social, physical,
economical and environmental impacts in the life and living. Disruption of traffic movement and normal life ,
damage to structures and infrastructure, destruction of vegetation and aquatic habitats, loss of income. To
understand the drainage problem as well as the causes of water logging of our cities, Pabna municipality
(Paurashava) was identified as the case study area for further exploration and analysis. This case study examines the
existing situation, assessing causes behind the problems, inquiring about the liking and disliking of the stakeholders,
and identifying possible solutions as an essential input towards arriving at appropriate planning decision. It identifies
the guiding principles relating to the effective integration of a drainage network in the land use plan for the city
(Ashraf et al, 2009). The drainage master plan set out for the city using the Ichamoti River to meet the Storm Water
Drainage and water logging problems. This paper focuses on the rainfall induced water logging that is caused by
high-intensity rainfall runoff in the city area. The study thus helps us to understand the nature, type and magnitude of
the drainage and water logging problems are faced by the city dwellers. The policy proposals and recommendations
that are provided in the paper could be considered while preparing a land use plan for a city (Ashraf et al, 2009).
Key word: Ichamoti River, RCC Drain, Solid Waste, Survey Findings, Observation And Findings.

1 Introduction
Geographically Bangladesh is a Riparian & low lying country in the world and every year faced several natural
disasters like Flood, Cyclone, Earthquake, Landslide and Water logging. Normally, water logging problem are seen
in the southern parts of the country and seasonal water logging take place in most of the low lying region of
Bangladesh. Seasonal water logging is common in pabna Municipality. As water logging and drainage planning are
totally different issues but they are interrelated with one another. Failing to provide adequate drainage is directly
linked to the water logging and flood, the result of water logging and flood are adverse social, physical, economical
and environmental impacts in the life and living. Disruption of traffic movement and normal life , damage to
structures and infrastructure, destruction of vegetation and aquatic habitats, loss of income.
In urban areas of Bangladesh, drainage facilities are not often been provided as per requirement of growing
populations and other infrastructure facilities (Parkinson et al, 2007). From the beginning of Bangladesh, the
drainage planning was taken over by drainage engineering without any conscious endeavor to integrate drainage
planning with the land use planning process and the plans produced were basically zoning maps with very little or no
reference to drainage planning. As a result, engineers build drains, rehabilitated canals on the basis of the actual
situation in the catchments they serve (Ashraf et al, 2009). In most of the places, drains are constructed on piece meal
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basis without the proper size and proper gradient (Ashrafuzzaman et al, 2013). They did not give much recognition
to the fact that the lands remaining a flood plain today would be filled and become a jungle of masonry or concrete
buildings tomorrow. Very little provisions were made for flood storage. Architects and planners, on the other hand,
went ahead with their zoning proposals for housing and industries. They have allowed building in flood plains
without providing for the appropriate drainage (Ashraf et al, 2009).
In the design of drains, there are inadequate and inappropriate sections. No matter, whether the road width is 20 feet
or 60 feet, the drain width mysteriously remained constant at 2 to 3 feet. We were very generous in building roads
and highways but remained equally miser in building primary, secondary or tertiary drains of appropriate size
(Ashraf et al, 2009). Last year, 1/3rd of the Municipal areas went under water during the rainy season. There were
areas where water remained stagnant for days together causing serious inconvenience and financial loss to the city
dwellers (Star, 2015). The improvement of the drainage system is one of the highest priorities needs of the local
authority for creating a living environment of its urban population (Ashrafuzzaman et al, 2013). But, very
unfortunately, the Municipality could not yet implement it.
To understand the drainage problem are faced by our cities today and to arrive at some planning decisions towards
formulating an efficient drainage plan to be implemented with the utilization of the best practices in drainage
engineering, Pabna Municipality has been identified as a case study on water logging and drainage planning
problems in Bangladesh.
The main objectives of this paper are to assess the present drainage situation, identify the future requirements and
suggest improvement of the drainage network system to provide the Pabna Municipality free from water logging and
drainage congestion within an acceptable environmental condition.
2 Study Area
Pabna is a town in Rajshahi Division of Bangladesh and the administrative capital of eponymous Pabna District. It is
located on the north bank of Padma river and has a population of about 138,000 (Shaha, 2013). Pabna is
characterized as an important trade and manufacturing center of Bangladesh. The district lies under the zone of
influence of the Rajshahi City which is one of the fast developing cities in the country. The district is dotted with
many industrial units for its easy transportation linkages with other parts of the country. It also plays a vital role in
food security for both Rajshahi and Pabna. Therefore, as part of Rajshahi Metropolitan Development Program

Figure 1 : Location of study area in content of Bangladesh.
(Source: LGED, prepared by author)
(RMDP), a study of the secondary city adjacent to the city, bears a great importance (Shaha, 2013).
Business houses are moving out of Pabna. Unlike in the past, Pabna is losing its importance. It is failing to attract
new businesses to the area because of certain problems. Drainage and water logging can be identified as one of the
inter-related problems hindering the development of Pabna Municipality. In fact, it is not a problem for Pabna
Municipal area alone, rather is the problem of the whole city of Pabna Municipality and it is surrounding area. The
drainage and water logging is a major problem that discourages development of Pabna Municipality.
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The Pabna Municipality is between 23 053" N and 24005" N Latitude and 89009" E and 890 25" E Longitudes. It is
situated at 161 km North-West of Dhaka city and 110 km East of Rajshahi city (Figure-01). The area of the
Municipality is about 16sq km with 15 wards. According to Bangladesh Population Census 2001, the population of
the Municipality is 1,16,305, including 60667 (52.16%) male and 55639 (47.84%) female population. Annual
population growth rate 1.5%, whereas males constituted 51.76% of the population, and females 48.24% of the entire
Upazilla. The overall situation of the town is more clearly depicted in Table 01. The study has tried to identify an
area where the main canal (khals) draining the city terminate. Additionally, in socio-economic consideration, we
have also tried to identify a densely populated and commercially an important area for the study. Pabna Municipal
area fits into the above criteria. The Ichamoti River is main drainage channels of Pabna. The drainage system has
been proposed along the existing and proposed road of the Municipality mostly following the contour so to maximize
the use of the natural flow of water. In most of the cases, primary drainage has been proposed and secondary and
tertiary drainage would be constructed according to requirement basis.
Table –01: Ward wise Population, Households and Literacy Rate in Pabna Municipality
Ward No.

No. of Households

Population

Literacy Rate

Male

Female

Total

Ward–1

1546

3827

3686

7513

79.9

Ward–2

2567

7367

5887

13254

78

Ward–3

1162

2903

2558

5461

88.9

Ward–4

1565

3876

3581

7557

77

Ward–5

1403

3550

3360

6910

76.7

Ward–6

1441

3474

3318

6792

60.1

Ward–7

1446

3703

3610

7313

77.9

Ward–8

741

1821

1803

3624

70.1

Ward–9

1349

3808

3334

7142

69.1

Ward–10

2054

5496

4696

10192

76.1

Ward–11

1987

4983

4713

9695

76.1

Ward–12

1827

4412

4405

8817

58.3

Ward–13

1873

4655

4442

9097

76.6

Ward–14

1303

3149

2760

5909

60.6

Ward–15

1576

3643

3486

7129

68.6

60667

55639

11630
5

72.93

Total

23840

Source: Bangladesh Population Census, Community Series 2001, District Pabna.
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3 Materials and Methods
To understand the drainage and water logging problem of the city as a whole and to arrive at a planning solution to
alleviate the problem, the following methods were mainly utilized in completing the case study:
a) Reconnaissance Survey: physical verification
b) Questionnaire Survey and Interview with the stakeholders that include residents, businessmen and ward
commissioners etc.
c) Literature Survey: includes reviewing of published professional reports, newspaper reports on drainage and water
logging with particular reference to Pabna Municipality.
d) Reviewing of Drainage Master Plan 1993 for Pabna Pourashava.
The collected data were analyzed using various techniques or tools such as GIS (Geographic Information System)
3.1 Drainage Master Plan 1993
The Drainage Master Plan for Pabna Pourashava was prepared in 1993 under Secondary Town Infrastructure
Development Project (STIDP). Local Government of Engineering Department is the main custodian of the project
and funded by Asian Development Bank (ADB). At that time, some proposals were made for Drainage Master Plan
in respect of existing situation. Review of implementation of 1993 Drainage Master Plan shows that Municipality has
more or less implementing the plan proposals. It can be said that there are about 30% drains have been implemented
as per Drainage Master Plan. The Engineering sections of Pabna Municipality deliberated that information in light of
Drainage Master Plan 1993.
3.2 Existing Drainage Network and Outfall
Physical surveys were carried out in both the core and fringe areas of Pabna Municipality in order to identify and
prepare a physical inventory of existing physical infrastructure facilities in terms of drainage, culverts, and bridges.
As per survey results, the consultants found the existing Ichamoti river 7.9 km, (Table-2) primary drain 11.29 km,
secondary drains 56.23 km, existing tertiary drains 28.16 km, existing borrow pit 3.25 km as shown in Figure-02.
The Ichamoti River serves as main drainage channel of the surface runoff for the Municipal area. At some of the
places, the waterways namely secondary and tertiary drains are obstructed by solid wastes, resulting in decreasing
the discharge capacity of the drainage, capacity of the drainage system and eventually creating inundation of water.

Figure-02: Existing Drainage network of study area (Digitize by author).
(Source: Drainage Master Plan 1993)

Inundation of water in some places causing are adverse social, physical, economical and environmental impacts in
the life and living. Disruption of traffic movement and normal life , damage to structures and infrastructure,
destruction of vegetation and aquatic habitats, loss of income. Ichamoti River is the natural drainage channel in
Municipal area but now the Ichamoti River is found to be a dead channel there is no possibility of backflow from the
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river Ichamoti. There are some borrow pits namely bypass borrow pit, Radhanagar borrow pit and police linetechnical borrow pit.
Table 2: Types of Drains and their length
Sl No

Drain Type

Length in Km

01

River

7.9

02

Borrow pit

3.25

03

Primary

11.29

04

Secondary

56.23

05

Tertiary

28.16

Total

106.83
(Source: UGIIP- LGED, 2007)

3.3 Existing Land Use condition of Study area:
Ward wise land use existing condition of the Municipal area is shown in the Firure-03. Largest ward is Ward no. 8
which is covered 493.867 (12.79%) acres of land. The second largest Ward is Ward no. 9 covered 358.794 (9.29%)
acres of land. The third largest Ward is Ward no. 10 covered 338.995 (8.77%) acres of land. The above three Wards
covered 31% land of total Municipal area. The very smallest Ward is 2 which covered only 105.789 (2.74%) acres of
land. Ward no.2 is the most dominated land use as per Government Offices and educational institutions. Pabna
Jailkhana is also situated in Ward no2. Ward no2 and Ward no.3 also recognized as a commercial zone. It can be said

Figure-03: Existing Land Use condition of study area (Digitize by author).

(Source: UGIIP-LGED, 2007)

that the Ward no.2 is the oldest area of Pabna Municipality and it also called the administrative and commercial
zone. The ward 9, ward 10 and ward 13 are residential dominated land in Municipal area. The Ward no. 8 is found as
agriculturally dominated land. The Ward no. 5 & 6 is called the religious dominated zone. Pabna central Eidgah is
included under ward no.5 & 6. BSCIC Industrial Estate (106 acres) is located in Ward no. 14. So, Ward no. 14 is
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called the industrially dominated zone. Similarly, the Ward no. 15 is called the mental hospital dominated zone. The
summary of the existing Land use condition of the study area are shown in (Table 3).
Table-3: Predominant land use types in the Study Area.
SL No

Land Use

Area in acres

Percentages

1

Residential

1784.648

46.21%

2

Commercial

96.926

2.51%

3

Industrial

171.559

4.44%

4

Educational

171.877

4.45%

5

Religious

62.465

1.62%

6

Service

76.662

1.99%

7

Agricultural

699.626

18.12%

8

Recreational

18.669

0.48%

9

Mixed use

15.975

0.41%

10

Vacant

50.151

1.30%

11

Water bodies

306.281

7.93%

12

Offices

81.531

2.11%

13

Social Services

3.414

0.09%

14

Restricted

38.123

0.99%

15

Transport &
communication

264.495

6.85%

16

Miscellaneous

19.786

0.51%

3862.188

100%

Total

(Source: UGIIP-LGED, 2007)

3.4 Area vulnerable to Water Logging
Water logging occurs due to localized storm rainfall and also other causes affecting drainage system within Pabna
Municipality. Flood is not likely to occur in the Municipal area. Ichamoti river has been blocked due to Bangladesh
Water Development Board cross dam near Ataikula. The down stream part of the river silted up by encroachment
during the long ages. During the peak monsoon period only internal flow occurs at some specific areas within the
Municipality area but no outflow and introducing water logging. Areas like Uttar Shalgaria, Shalgaria Forestpara,
Shalgaria Talbaganpara, Arifpur, Radhanagar Jugipara area etc are inundated, and roads in those areas get
temporarily converted to khal, Peoples interview are of the opinion that inefficient storm water drainage network and
dead of Ichamoti river are responsible for water logging, Indiscriminate dumping of solid waste into the drain as well
as into the Ichamoti River was observed in some places causing stagnation of water. Flood and Erosion do not occur
in the Paurashava area.
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3.5 Visual Observation of Study Area
Some photographs of the practical problems encountered by city dwellers in Pabna Municipality show the drainage
problems and vulnerability of water logging. Figures 02 & 03 illustrate encroachments of Shalgaria Forestpara in
Pabna municipality remains flooded for over two weeks as the drainage is too poor to release the water during the

Figure 4: Vulnerable Water logging area of Pabna Municipality .

(Source: Prepared by author)

ongoing monsoon. Figure 01 & 04 are showing submergence of primary and secondary road respectively. Figure-05
showing the block condition of the Ichamoti River in the Municipal area. Figure-06 is showing the congestion of
water due to solid waste dumping in to the Drains.
4 Survey Findings
To find out the people’s perception of drainage and water logging problem, a snowball sampling survey was
conducted. The main objective to select this method is that the water logging which are occurred in pabna
municipality, a seasonal water logging and take place only some few areas of the city. A questionnaire was designed
and field-tested. Author followed this questionnaire to find out the exact causes of water logging and how much
negatively affect the city dwellers by analyzing the respondents answer. All efforts were made to get the inputs from
the stakeholders, like different classes of the local community in Municipal area. In total 51 respondents were
randomly selected from 15 wards of the Municipal area. The questionnaires were served and their responses were
recorded. The following equation is used to calculate the percentage of the responses of a specific answer:
ΕΧ

Χ=
× 100
(1)
FX
Where,
X= Specific answer.
EX= Number of responses on the specific terms.
FX= Total number of house hold surveyed.
The survey gave a clear picture of the people’s understanding of the drainage and water logging problem. However,
on questions of reduction in property value, submergence of the area & the problem that introduce to the community
for their daily life during heavy rainfall, it seems, people tried to be a little bit elusive in giving the right information.
A good number of respondents were found who are very sensible of the water logging problems and at the same
number of respondents were found who had a tendency to avoid mentioning it because they were sustained with the
situation. They think, these incidences of occasional water logging will not reduce the property value there.
A close relationship has been found between water logging problem and drainage system of the city area of Pabna
Municipality. From the survey, it is clear that the causes of water logging in most of the area are insufficient drainage
system and solid waste dumping into the drain. 52% of the respondents blamed inadequate storm water drainage as
the cause of water logging in the area. Most of the respondents were a permanent dweller, only 5% of the
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respondents were found living there for four years and more. This indicates that the opportunity of the living
environment was available of the Municipal area. The details of a few major findings are shown here:
Table -04:-Responses from the respondents about various aspects.
Aspects of enquiry
Percentage of responses (%)
Occupation of the respondents
a) Service
25%
b) Business
35%
c) Students
45%
d) Others
5%
Education Status of the respondents
a) Illiterate
24.95%
b) S.S.C
18%
c) H.S.C
36.05%
d) Degree or above
21%
Duration of living in the Municipal area
a) 10 Years and above
68%
b) 4 to 7 years
21%
c) 1 to 3 years
11%
Specific Question on Water logging and Drainage
What is yours solid waste dumping site?
a) Collected by Municipal
45.02%
b) Nearest dust bin
22.3%
c) Drain
21.04%
d) Open area
11.64%
Whether the Size of the drain are sufficient to carry rainwater in your area?
a) Sufficient drainage size
62.5%
b) Insufficient drainage size
29%
c) No drain
8.5%
How do you drain your holding?
a) Plot drain to primary drain
11.2%
b) Plot drain to secondary drain
45.5%
c) Plot drain to tertiary drain
35.7%
d) Plot drain to vacant plot
7.6%
Whether water logging occurs during long- duration high rainfall?
a) Yes
37%
b) No
63%
What is the main cause of water logging in your area?
a) Inadequate drainage facility
21.3%
b) Indiscriminate dumping of solid waste
25.7%
c) Combination of all above
45%
d) Not applicable to our area
8%
What is the duration of submergence of the road (primary, secondary, tertiary) in your area?
a) Above 5 hours
43.5%
b) 1 to 3 hours
45.2%
c) No submergence
11.3%
How many times per year water logging takes place in your area?
a) Above 4 time
29.5%
b) 1 to 3 time
55%
c) No water logging
15.5%
Do you notice the reduction of property value due to water logging? Or do you have any idea the water
logging negatively affecting to your income source?
a) Above 35%
15%
b) 5% to 20%
37.3%
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c) No reduction
47.5%
What is the amount of loss per year to your property / commodity / shop etc. because of water logging?
a) 1 lac TK & above
no
b) 10,000 to 50,000 TK
32.03%
c) 5000 less
67.97%

(Source: Field survey 2016)

4.1 Recommendation for Drainage Master Plan 1993
While recommending measures for alleviating the drainage problem in the Pabna city in general and Paurashava
area, in particular, guidelines of Drainage Master Plan 1993 were generally followed. A few new proposals, not
recommended in the drainage master plan, are included.
 The existing drainage network to be improved and linked into the different drainage. Adequate numbers of
new drains are to be constructed following the systematic drainage network. The existing portions will be
incorporated into the proposed system to the greatest possible extent.
 The Ichamoti River need to be re-excavated with proper slope and size to accumulate runoff from the
Municipality area following a proper drainage network.
 New primary and secondary drains will be developed along Ali Bordi road, Tipu Sultan road, Fazlul Haque
road, Aorangojeb road, Amirgaroan road, Talukdarpara road, Shayesta Khan road, Sir Salimullah road
which will enable the storm water discharge to be efficiently drained out from the core area of the
Paurashava.
 Dumping of solid waste in the drains is a behavioral problem commonly observed in the city. The massive
awareness campaign is to be launched against dumping of waste in the drains. An incentive scheme, tagged
with payment of municipal taxes, can be thought of encouraging people to keep their surrounding drains
clean and waste free.
 The existing katcha and old drains throughout the Municipal area have to be progressively upgraded with
RCC lining.
 All future urbanized areas have to be provided with drainage system which will integrate overall plan
presented herein.
5 Observation and Findings
From the survey it is found that water logging in pabna municipality is not a continuous problem but significant also
seen in ward no 07, 02 and 01 in the Municipality. The drainage systems are the main causes of the area most of the
drainage are old and need to re-construction. Another causes are mud and solid waste remaining on bottom of the
drain which reducing the slope and water congested. Drainage conditions are not good in Pabna Municipal area.
There are small numbers of RCC drains which are old and their condition is not good. Most of the drains are
constructed without maintaining slope and size. Besides, Faulty design, solid waste and rubbish dumping,
encroachment and unauthorized structures, siltation, lack of renovation and re-excavation are the main causes of
drainage congestion.
5.1 Poor Drainage System Causes of Water Logging
The poor drainage system is the acute problem which has been identified by Ward Commissioners and Municipal
residents. It may be mentioned here that a large number of drains in the urbanized areas within the Municipality is
found to be inadequate. As such, localized flooding occurs during and after heavy rainfalls causing inconvenience to
the residents and spreading water- borne diseases.
5.2 Absence of self- cleaning channel
Self-cleaning channels and drains cannot be constructed throughout the city because of its topography. Therefore, desilting of drains and khals at regular intervals is necessary.
5.3 Lack of sewer system
Pabna Municipality does not have a reticulated sewer system. Ichamoti River and drains are being used as an open
sewer.
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5.4 Monsoon season
When heavy rainfall during monsoon (May to October) had been provisions of adequate drainage upstream. In the
rainy season, some low-lying flat areas in the city have small or no difference in the level of water with the adjacent
ponds and khals, such gravity drainage is difficult in these areas. Raising the low-lying lands by earth filling might
be an option for development in these areas.
5.5 Lack of Drainage designing & planning
The Municipal authority has not adopted a drainage hierarchy. Irrespective of the width of the road, sizes of drains
remain almost similar everywhere. The most common drainage section observed in the area is 1’ x 1.5’. The width of
the tertiary drains generally varies between one feet and two feet. The depth of the drains varies between 1.5 foot and
2.5 feet. Primary, secondary and tertiary drains do not have any fixed dimensions. In most cases, natural
khal(Ichamoti) having varying sections are used as primary drains.
5.6 Shortage of Primary Drain
Most of the existing Drains in Central Business District (CBD) area ward no -01, 02, 03,11 are secondary & tertiary
old drain which need to be constructed, to be a CBD area, overall pressure are imposed through that zone and solid
waste also produce more.
5.7 The following reasons are also responsible for water- logging
 Uncontrolled and haphazard disposal of solid waste into the drainage;
 Lack of timely operation and maintenance of old drain and blocked in the existing drains with small
discharge capacity;
 The absence of integrated drainage network of secondary and road side drains;
6 Conclusion
To solve the overall drainage & water logging problem of the Pabna Municipality and to make it free from water
logging, primary drains have to be rehabilitated with proper section and gradient so that they can function properly as
primary drains which are sufficient to carry the total runoff of municipal areas. Drainage hierarchy should be the
provisions for drains on both sides of primary roads, regional roads, secondary and access roads etc. Ichamoti River
is the only one natural drainage system in Pabna municipality to reduce the drainage and water logging problem,
Ichamoti River needs to re- excavated. Beside, solid waste management should be ensured and Drainage master
plan1993 need to be implemented properly. A strong political will and support is necessary for successful planning
and implementation of any such plan. It is expected that this study will provide some useful thoughts for
implementing the drainage master plan of Pabna Municipality, and thus will help solve the drainage and water
logging problems of the city.
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