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Objectives 

• To  find out the existing drainage capacity with respect to hydrological 

aspect in Mymensingh Pourashava 

– Man-made: Hydro-dynamic model-EPA SWMM-Capacity 

– Khal/river: Hydraulics-HECRAS-Cross-section, boundary condition (WL) 

– Natural flow (over land flow): Hydrology-HECHMS 

• PCSWMM- 2D Professional-Integrate these 3, GIS Compatible 

 

• To find out the ponding area and it’s capacity with respect to hydrological 

aspect in Mymensingh  

Flow direction, Water Depth, duration, Extent- After Flooding 



Working Plan 

Objectives Analysis output Recommended  

• To  find out the 

existing 

drainage 

capacity with 

respect to 

hydrological 

aspect 

  

Hydrological  vs 

hydrodynamic model 

With PCSWMM and 

GIS Software  

1. Behavior of existing 

drainage network during 

the rainfall (such as runoff 

volume, node and 

channel surcharge etc) 

2.  Inundation area  

Drainage 

improvement  

• To find out the 

ponding area 

and it’s capacity 

with respect to 

hydrological 

aspect 

  

Surface Runoff model 

with PC SWMM and 

GIS 

1. Natural flow path and 

ponding area of Surface 

runoff ( where and how 

much)-Depth, Duration, 

Extent, total Volume 

  

  

Calculate  

retention pond 

(where and how 

many) 



Methodology  
Rainfall Analyses  

• Rainfall analysis is carried out to estimate design storm or design rainfall 

• hyetographs are used for rainfall-runoff analysis 

• Rainfall-runoff analysis is carried out in order to estimate peak runoff rate 

Estimation of Design Discharge i.e. Peak Runoff Rate 

1.Gauged basin  

-    Probability analysis (Frequency analysis) 

2.Un-gauged basin 

-Rational method or rational formula 

-Index flood method 

-Mathematical modeling 



Rainfall 
data Hyetograph 

Design flow or  
peak runoff rate 

Rainfall analysis 

• Rational method 

• Mathematical 

modeling such as 

PC SWMM 

Rainfall-runoff analysis 

Properties  of drainage channel 

Manning’s formula 

Flow diagram   

Flood hydrograph or  flood 
depth 

simulation  



Rainfall Runoff Analyses by Rational Method 
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Where,  

Q = peak discharge in m3/s,  

C = a dimensionless runoff coefficient whose 

value depends on hydrologic characteristics of 

the drainage area, 

I = rainfall intensity in mm/hr for a duration 

equal to or greater than the time of 

concentration of the drainage basin, and 

A = area of the drainage basin in acres. 

•The IDF curves are used for rainfall-runoff analysis by rational method.  

•The rational method, also known as rational formula, is an empirical relation, 

expressed as  



Prepared IDF Curve for Mymensing  



Design and Distribution of Rainfall 

• 1 in 5 day 5 year rain fall (354mm/5day) 

 



Hyetograph (354mm/5d) 



1st objectives  
Study area  



Step 

1. Pre-processing 

2. SWMM MODEL 

3. Post processing  

Pre-processing 

 Conducting Field Survey 

 Collecting Drainage information 

 Drainage width, Height, flow direction, outfall, 

invert level data 

 Digitizing drainage Network with flow direction in Arcgis   





SWMM Model 

• Delineate Sub catchment based on drainage network 

• Drawing drainage network, junction and outfall 

• Conduit data ( width, depth, and cross section), junction data     

(rim and invert elevation, ponding and surcharge area , and dry 

weather data ) 

• Subcatchment data ( land use, infiltration rate (Horton ), soil 

data, Manning n value , length of flow network) 

 

 



Input junction data 



Input conduit data 



Input data on Sub-catchment  



Time series data 



Run and simulation 



Post processing 

• Simulation of SWMM data has been input on Arcgis 













Flood inundation map with peak discharge or flood depth data 





Identifying 

Ponding area 

using 5cm 

contour map 



Identifying 

flow path of 

flooding water 

towards 
Ponding area 







Water logged area 

with flood volume of 

water 



 

 

Thank You All 


