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Abbreviations 
 
ArcGIS Spatial Date Analysis Software by ESRI 
 
BADC Bangladesh Agricultural Development Corporation 
 
BM Benchmark 
 
BMD Bangladesh Meteorological Department 
 
BWDB Bangladesh Water Development Board 
 
DEM Digital Elevation Model 
 
EGL Existing Ground Level 
 
EPA SWMM The United States Environmental Protection Agency (EPA) Storm Water 
 

Management Model (SWMM) 
 
EV I The first asymptotic distribution of extreme values 
 
GCP Ground Control Point 
 
GPS Global Positioning System 
 
HEC-HMS The Hydrologic Modeling System is designed to simulate the precipitation- 
 

runoff processes of dendritic drainage basins.HEC-HMS is a product of the 
 

Hydrologic Engineering Center within the U.S. Army Corps of Engineers. 
 
HEC-RAS A computer program that models the hydraulics of water flow through 
 

natural rivers and other channels developed by the US Department of 
 

Defense, Army Corps of Engineers. 
 
HFL Highest Flood Level 
 
IDF Intensity Duration Frequency 
 
L/B Left bank 
 
LFL Lowest Flood Level 
 
LGED Local Government Engineering Department 
 
mPWD RL found against a PWD benchmark in meters 
 
PWD Public Works Department 
 
R\B Right Bank 
 
RHD Roads and Highway Department 
 
RL Reduced Level 
 
TBM Temporary Benchmark 
 
UDD Urban Development Directorate 
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EXECUTIVE SUMMARY 

 

This report presents the hydrological survey data obtained during the hydrological survey 
works conducted at Dohar Upazila under Dhaka district. The task is a part of the project, 
“Preparation of Development Plan for Fourteen Upazilas”, Package-1. Bathymetric survey of 
Ichamati River and other local tributaries at Dohar Upazila is done. During the survey works, 
information regarding any existing water control structure, river crossings, distributaries and 
tributaries were collected. It also presents the detailed survey data of the existing drains 
within the township. While collecting data for existing drainage systems, information about 
water logging zones or water logging points were collected. For the natural perennial 
channels, cross sections were surveyed at the locations of the existing structures on the 
rivers, at junctions with and of other channels or rivers. For drains, sizes were charted at 
starting locations, junctions and end points. The reduced levels of the existing ground at 
those locations were measured too. To measure the reduced levels on the field, dumpy 
levels were used. The levels were measured with respect to nearby benchmarks or 
temporary benchmarks of authorized organizations like Bangladesh Water Development 
Board, Public Works Department, Roads and Highways Department, Local Government 
Engineering Department, etc. GPS locations at each BM/TBM location, at the point of start of 
each cross section, at any structure location and at all the control points of the drains were 
recorded. Other collected data include flow directions, channel names, presence of tidal 
effects etc. The information will be incorporated with the DEM on GIS and if needed, 
adjusted according to the established GCPs. This will subsequently facilitate any sort of 
numerical watershed analysis and hence extrapolate a prediction for the future. This report 
also presents the analyzed data of water level gauge stations, the rainfall data analysis and 
the project site data deduced from them. 
 
 

 
 
 
 
___________________ 
Engr. Md. Abdul Basher 
Civil Engineer cum Hydrologist 
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CHAPTER 1 
PROJECT OVERVIEW 

 
1.0       Background and Objective 

 
The project, “Preparation of Development Plan for Fourteen Upazilas” was initiated by Urban 
Development Directorate, Ministry of Housing and Public Works, Government of 
Bangladesh. The main objective of the project is upgrading the living standard of the local 
people. Ichamati River flows adjacent to the northern boundary of the Upazila but does not 
constitute the boundary. Most of the local canals fall into Ichamati River through Arial beel. 
Further north, Kaliganga River takes off from the Padma River in the west and falls into 
Dhaleswari near fulhar further south-east Ichamati falls into Kaliganga River. The southern 
boundary is bound by the Padma River. Dohar, being a beel area experiences heavy 
flooding. Arial beel is protected by flood protecting interventions to stop flood water coming 
in from Padma River. Thus the water shed of Arial beel is practically separated from the 
Padma River. During monsoon, the area mostly remain flooded. Only the built up areas 
remain over water. The urban areas lack proper drainage system. Flood modeling software 
should be used to understand flooding conditions, identify the water logging areas and 
establish the drainage requirements. Models should also be used to assess the efficiency of 
the existing and proposed drainage system. 

 
One aspect of this Hydrological Survey is the bathymetric survey of the main rivers within the 
project area. The purpose of bathymetric survey is to provide bathymetric information of the 
Kaliganga River and its tributaries. The main drainage channels in this Upazila is Kaliganga 
River that eventually falls in to Dhaleseari River. The information obtained in the field will be 
incorporated in the DEM through a process called “Burning”. This will be necessary for 
analyzing the surface water flow to assess flood through flood modeling software. It is 
required to assess the flood conditions during different time period and season against 
different water levels and discharge (Sample results shown in Fig: 1 & Fig: 2). If the actual 
cross-section of the river or channel is not obtained, the analysis will be faulty and will 
overstate the flood. This type of analysis will be helpful for preparation of effective and long 
lasting development plans for this Upazila. Hence, accuracy of the analysis is of prime 
importance. 

 
To run a flood model of the area, water level, discharge and rainfall data of the vicinity have 
been collected from secondary source and analyzed. Water level data of BWDB gauge 
stations SW 70 at Kalatia and SW 93.4L at Bhagyakul have been collected. The rainfall data 
of the stations CL 402 at Bhagyakul has been collected to obtain rainfall data. The data are 
to be analyzed to obtain water level, discharge and rainfall data for different return period. 
The water level and discharge data are needed to set the boundary condition in flood 
models. The rainfall data will be used to obtain runoffs to calculate discharge at pour points 
of the sub-catchments. 
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Fig-1: An integrated 1D-2D flood model on a flood plain showing flood conditions at 
different water level and flow time using Mike Flood (DHI) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig-2: An integrated 1D-2D flood model showing  
flood conditions in a city area using HEC-RAS 

 
Understanding the water logging problems within the town area and proposing a 
comprehensive drainage system is another aspect of the survey. Drainage system 
development is unavoidable when it comes to sustainable urbanization. It is necessary to 
plan ahead for an efficient drainage system. For this, assessment of capacity and utility of 
the existing drainage system is essential. Information of the existing drains in Dohar have 
been collected. The information includes depth, width and EGL at the junction points of the 
drains. 3-hourly rainfall data, collected from Goddard Earth Sciences Data and Information 
Service Center, will be used to prepare the hourly rainfall data or the intensity duration 
frequency (IDF) curve for designing storm sewer system. This will be used to assess the 
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capacity of the existing drainage system and in designing the proposed drainage system. 
(Fig: 3) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig-3: Model developed using EPA SWMM simulating undeveloped (left) and developed (right) 
conditions to calculate and compare the difference of discharge  

 
With the above in view, the overall objectives of the survey are as listed below: 

 

 Bathymetric survey of the major rivers. 

 Identification of hydraulic structures and collecting information regarding capacity and 
sill levels of the structures. 

 Identification of flood hazard locations. 

 Identification of flow directions and tidal effects if any. 

 Collection of observed flood levels in the field. 

 Collecting information of any existing drainage system. 

 Identification of water logging zones. 

 Collecting information regarding encroachments of natural water bodies and drains. 

 Collection of water level, discharge and rainfall data from secondary sources. 
 
The analyses of the collected water level data done using EV I distribution are added in 
ANNEXURE - I(b). The Rest of the analysis using the Normal distribution, Log normal 
distribution and Log Pearson III distribution along with the goodness of fit analysis will be 
added in the final planning report of the project, “Preparation of Development Plan for 
Fourteen Upazilas”. 
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CHAPTER 3 
FINDINGS OF SURVEY WORKS 

 
3.0     Survey Results 

 
3.1 Survey of Main Rivers 

 
The main rivers and channels as identified are shown in Map – 1 & 2. Cross-sections 
prepared using the reduced levels obtained in the field against Bangladesh Water 
Development Board benchmarks. Later, when the photogrammetric images will be 
processed, the cross-sections will be converted to MSL datum. During the physical feature 
survey, information about hydraulic structures on the rivers and along the banks of the rivers 
has already been collected. 

 
3.2 Dependencies 

 
The hydrological works are dependent upon the land use survey, topographic survey and 
physical feature survey for the respective outcomes of those survey works done under this 
project. During Physical feature survey, information regarding hydraulic structures has been 
collected. The local offices of Government Agencies like BWDB, BADC and LGED have 
been contacted to get data about any irrigation projects or drainage projects that are either 
currently being operated or being planned by them. The responses of the local populace 
have been inquired to understand their attitude towards those projects. 

 
The land use survey will be required to prepare the rainfall runoff model for Dohar. 
Depending upon the use of land, the runoff over a certain segment of land will vary. On a 
surface exhibiting vegetation, the rainwater shall be impeded from reaching any natural or 
man-made drainage system. A portion of the precipitation will be intercepted by the canopy 
before the rain water can reach the ground, also the infiltration rate will be high. All these 
factors prevents the accumulation of rain water and thus reduces runoff. On the other hand, 
on a buildup area, much of the vegetation is gone and the land is more or less covered with 
impervious construction. Interception and infiltration hence reduces, resulting in an increase 
in net runoff. 
 
Topographic survey is required to understand the undulations on the ground surface. On a 
steep slope, the water flows quicker towards drainage bodies which are vice versa for a flat 
land. The digital 3D stereo imageries that have been collected as a measure of the survey 
works will be used to prepare a Digital Elevation Model (DEM) of the land. 
 
 
3.3 Survey of the Existing Drainage Systems 
 

Information of existing drains at Dohar regarding depth and width, RL and GPS locations at 
different junction points, starting points and ending points are obtained. Names of roads 
alongside the drains are also collected. Lining conditions (Lined or Unlined) of the existing 
drains have been identified during the survey. This information would be used to prepare a 
drainage inventory to assess the capacity of the existing drainage system and with a view to 
that; a drainage improvement plan will be prepared. 
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3.4 Samples of Collected Data 

The BWDB Water Level and Rainfall gauge stations of which the data has been collected 

are shown on Map-3. The sample data are charted from Table – 3.1 to 3.4 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map-3: Locations of BWDB Water Level, Discharge and Rainfall gauge stations at and around Dohar, 

Dhaka, of which the data has been collected (SW 93.4L, CL 402)




