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Executive Summary 

The coastal region of Bangladesh is regarded as a zone of multiple vulnerabilities. About 
38% of the population in this region live below the poverty line and face high vulnerabilities in 
terms of insecurity of food, income, water and health. Management of water resource is very 
crucial for achieving wellbeing of the coastal population.  

The objective of Blue Gold is to reduce poverty of the people in the coastal areas by 
enhanced productivity of crops, fisheries and livestock in an integrated way and to increase 
the income by improved processing and marketing of agricultural commodities with value 
chain development. Under the Blue Gold project the consultant Euroconsult Mott MacDonald 
assigned CEGIS to prepare Digital Elevation Model (DEM) and catchment boundaries for 
two polders.  

The DEM was prepared using FINNMAP (points and contour lines) considering all physical 
features (khals, roads etc.). Catchments were developed using Soil and Water Assessment 
Tool (SWAT) model. Polder 55/2A consist 13 catchments and Polder 55/2C consist 7 
catchments. The catchments were identified based on drainage outlets. 
 
Area-Elevation of each catchment has been delineated and presented in charts/figures. Due 
to lack of water level data nearby the polder CEGIS installed four gauges around the study 
area and collected tidal data for three days (30 Oct – 01 Nov, 2015) to realize the high tide 
and low tide inundation considering gate open or no polder condition.  
 
It observed that during high tide most of the area is subjected to inundation by F2 (0.9-1.8m) 
land class which could be made flood free by implementing the polder functionality. 
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1. Introduction 

The coastal region of Bangladesh is regarded as a zone of multiple vulnerabilities. About 
38% of the population in this region live below the poverty line and face high vulnerabilities in 
terms of insecurity of food, income, water and health. Water is the blessings as well as curse 
for the coastal population. Management of this natural resource is very crucial for achieving 
wellbeing of the coastal population. Participatory water resources management is 
successfully operating in coastal area of Bangladesh by BWDB, where Government of the 
Netherlands (GoN) participates as a development partner.  

Blue gold is such a project of GoN and GoB which emphasizes active involvement of rural 
communities. The explicit objective of Blue Gold is to reduce poverty of the people in the 
coastal areas by enhanced productivity of crops, fisheries and livestock in an integrated way 
and to increase the income by improved processing and marketing of agricultural 
commodities with value chain development. Under the Blue Gold project the consultant 
Euroconsult Mott MacDonald assigned CEGIS to prepare Digital Elevation Model (DEM) and 
catchment boundaries for two polders. This report presents the description of conducted 
activities as per contact.  

1.1 Study area 

The study area comprises two polder 55/2A and 55/2C of Patuakhali district (Figure 1.1). 
The administrative and management control of these polders lies with Patuakhali BWDB 
O&M Division under southern zone. The Polder 55/2A consist part of three Upazilas namely, 
Patuakhali Sadar, Bauphal and Dashmina Upazila under Patuakhali District and covers 
about 79.51sq km. This polder is within around 45 km aerial distance from the coast of the 
Bay of Bengal, undergoing diurnal tidal influence. The polder is surrounded by tidal rivers 
namely, the Lohalia River on the West, the Baliakati khal on the South portion and the 
Chihergudi khal on the East.  

The 55/2C consist part of two Upazila namely Dashmina and Galachipa under Patuakhali 
District and covers about 63.17sqkm. It is surrounded by Gopaldi river on the East, 
Baliakatikhal on the North and Kamalakanta on the West (See Figure 1.1). 

1.2 Scope of works 

The scope of works as per the ToR are as follows:  
 Digital Elevation Model development based on contour and point data from 

FINNMAP/BWDB Maps. 
 Catchment area delineation including updated water management infrastructure 

layout along with roads and culverts/bridges. 
 Tidal dynamics assessment around the polders and suggest drainage plans. 
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1.3 Deliverables and outcomes 

Followings are the deliverables and outcomes of this study. 
 Inception Report 
 DEM preparation & Elevation Mapping 
 Catchment area delineation and detail mapping. 
 Drainage pattern/direction maps 
 Technical Report 
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(Drainage and flushing regulators) were captured from these maps. The features have been 
identified considering size, shape, pattern, texture and description available in the map.  

2.4.3 Data editing and accuracy assessment 

Data editing and accuracy assessment was also carried out for quality output. The accuracy 

assessment was done through visual inspection and interpretation by comparing with the 

original FINNMAP maps. The contour values for each digitized map sheet was checked 

visually. GIS Expert and Quality Control Specialist were involved in accuracy assessment. 

2.4.4 Develop Digital Elevation Map (DEM) 

Original elevation of FINNMAP is in SOB datum, which is in Mean Sea Level (MSL). After 

capturing, the MSL values have been transferred to PWD datum. Roads and embankments 

have been elevated based on the surrounding elevations and survey. The rivers, khals and 

other water bodies have been lowered considering lowest elevation. Road has been 

considered as dominant factor where khal was closed. Digital Terrain Model (DTM) was 

prepared using Spatial Analyst tool of ArcGIS. The DEM was prepared with 50m X 50m 

spatial resolution. Figure 2.3 and 2.4 shows the Digital Elevation Model of Polders 55/2A and 

55/2C respectively. The DEM has been revised and improved after field investigation. 
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Figure 2.3: Digital Elevation Model (DEM) of Polder 55/2A 
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Figure 2.4: Digital Elevation Model (DEM) of Polder 55/2C 
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3. Flow direction and pattern assessment through visual inspection in stream and public 

consultation with local people for overland flow. 
4. Identify man made obstruction/barrier on the khal through visual inspection and 

satellite image  
5. Identify the location name, hat-bazars etc. through physical visit and public 

consultation.    

Considering all these collected information and knowledge gained from the BWDB officials, 
Blue Gold professionals, local people and direct field inspection were incorporated. These 
parameters were considered in DEM and catchment delineation.      

2.6 Hydrological boundary and drainage pattern assessment 

2.6.1 Catchment area and tidal dynamics assessment 

Catchment/watershed delineation is one of the most commonly performed activities in 
hydrologic analysis. A catchment of an outlet or pour point is the upslope area which drains 
its accumulated runoff through that point. Watershed delineation was performed with the 
Spatial Analyst Tools of ArcGIS using the Developed Digital Elevation Model (DEM) and 
rivers/khals network as inputs. All the watershed delineation steps such as filling sink, 
defining flow direction and accumulation has been done in ArcGIS using SWAT (Soil and 
Water Assessment Tool) hydrological model. Catchment wise drainage pattern and area 
elevation curves were derived from the DEM and watersheds. 

2.6.2 Catchment of Polder 55/2A 

In this study, for polder 55/2A, catchments has been delineated for thirteen (13) drainage 
outlets. The drainage outlets were selected at thirteen (13) hydraulic structure locations. 
Figure 2.5 shows the seventeen catchment boundaries of Polder 55/2A with structures. Area 
of each catchment boundary has been presented in Table 2.1. From the Figure 2.5 and 
Table 2.1 shows that catchment of Nobil Hossain sluice DS-10 (Ch. 26.00 km) is the largest 
catchment which is about 1270 ha.  
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Description on Catchment 7 

Catchment name Cat-7 (Katakahli catchment) 

Location Eastern part of Chandpur mauza of Alipur union   

Catchment area (ha) 490.3 ha 

Drainage Outlet Katakhali Sluice DS-7 at Ch. 36.75 Km (2V- 1.5 m X 1.8 
m) 

Main Drainage Canal 
Katakhali Chandpur khal (Average Top width: about 15 m 
to 20 m)  

Land elevation of Catchment (m 
PWD) 

Max: 3.81 Min: 1.26 

Length of Stream within 
catchment (km) 

15.28 

Drainage Density (m/ha) 31.16 

Catchment description 

 Outfall  
o Outfall khal: Guabaria khal 
o Condition: Active  

 Condition of drainage khal 
o Main drainage khal: Functional 
o Branch khal: Functional 

 Drainage congestion 
o Drainage congestion problem: Not found 
o Permanent Waterlogging: Not found 

 Structure condition  
o Functional 
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Table 2.3: Water level gauge data from 30/10/2015 to 1/11/2015  

Date Time  Gauge 01 Gauge 02 Gauge 03 Gauge 04 

30/10/2015 6:00:00 AM 1.53 1.3 2.2 1.96

7:00:00 AM 1.24 1.04 1.89 1.55

8:00:00 AM 0.99 0.82 1.61 1.24

9:00:00 AM 0.68 0.75 1.37 1.05

10:00:00 AM 0.6 0.63 1.21 0.93

11:00:00 AM 0.54 (LTL) 0.54 (LTL) 1.09 (LTL) 0.87 (LTL)

12:00:00 PM 1.47 1.7 1.47 1.29

1:00:00 PM 2.12 2.32 1.99 1.99

2:00:00 PM 2.32 2.56 2.61 2.42

3:00:00 PM 2.52 (HTL) 2.63 (HTL) 2.7 (HTL) 2.59

4:00:00 PM 2.29 2.33 2.53 2.67 (HTL)

5:00:00 PM 2.12 1.66 2.2 2.19

6:00:00 PM 1.58 1.13 1.85 1.99

 

Date Time  Gauge 01 Gauge 02 Gauge 03 Gauge 04 

31/10/2015 6:00:00 AM 1.42 1.33 2.15 2.05

7:00:00 AM 1.17 1.08 1.8 1.85

8:00:00 AM 0.92 0.78 1.53 1.53

9:00:00 AM 0.62 0.68 1.3 1.24

10:00:00 AM 0.52 0.58 1.13 1.04

11:00:00 AM 0.42 (LTL) 0.53 (LTL) 1.05 (LTL) 0.84 (LTL)

12:00:00 PM 1.02 1.28 1.4 0.90

1:00:00 PM 1.42 1.88 1.87 2.13

2:00:00 PM 1.82 2.28 2.33 2.42

3:00:00 PM 2.27 2.43 (HTL) 2.51 2.53 (HTL)

4:00:00 PM 2.32 (HTL) 2.33 2.55 (HTL) 2.43

5:00:00 PM 1.92 1.88 2.3 1.95

6:00:00 PM 1.72 1.38 2 1.65
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3. Conclusion 

The DEM was prepared using FINNMAP (points and contour lines) considering all physical 
features (khals, roads etc). Catchments were developed using Soil and Water Assessment 
Tool (SWAT) hydrological model. Polder 55/2A consist 13 catchments and Polder 55/2C 
consist 07 catchments. The catchments were identified based on drainage outlets. 
 
Area-Elevation of each catchment has been delineated and presented in charts/figures. Due 
to lack of water level data nearby the polder CEGIS installed four gauges around the study 
area and collected tidal data for three days (30 Oct – 01 Nov, 2015) to realize the high tide 
and low tide inundation considering gate open or no polder condition.  
 
It observed that during high tide most of the area is subjected to inundation by F2 (0.9-1.8m) 
land class which could be made flood free by implementing the polder functionality. 
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Appendix A: Area Elevation Curve Of Polder 55-2A 
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Appendix B: Area Elevation Curve Of Polder 55-2C 

 


