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Topography  - surrounding Bangladesh 

1087,000sq.km 
552,000 sq.km 

82000 sq.km 



 Water related disasters in Bangladesh 
☻Flood ☻Cyclone ☻Drought ☻ Land slide ☻ Erosion   ☻ Water Logging 
☻ Drainage congestion     ☻ Salinity intrusion 

Land slide 

Water Logging  
Erosion 

Cyclone 

Flood  Drought 

☻ Cold Wave 



Sedimentation 
Salinity intrusion 

Bank erosion 

Bangladesh – Location of Major water related Diaster 

Drainage congestion   

Flood 

Cyclone 



Impact of water related disaster-Bangladesh  
•  Agriculture  

•  Food Security  

•  Urban/Town Planning and Construction 

•  Energy 

•  Water Resource Management   

•  Fisheries/Marine 

•  Forestry   

•  Human Health and Social Services, Disaster Management 

•  Policy making 

•  Transportation (air, land, water) 

•  Tourism, Sports and Leisure 



Mostly it affects on the General Population and Particularly to 
the Poor 

Drainage congestion 

Water logging 

Water logging 
Flood Inundation 

Water logging 

Drainage congestion 
Flood Inundation 

Blockage Drain Cold wave CYCLONE 



Recent Water related disasters in Bangladesh 
•  Flood: 1987, 1988, 1998, 2004,2005 & 2007.(June-Sep) 

•  Cyclone: Apr-1991, Nov, 2007. 

•  Landslide: 11 June 2007 

•  Drought:  1994,1995 & 1998. 

Flood 
2004 

Cyclone SIDR Storm surge 
flooding 

Out of 30 
affected 
districts 
15 were 

worst 
affected 

Cyclone SIDR Storm surge flooding 
Impact of water related disaster-Bangladesh  

•  Agriculture *Food Security *Urban/Town Planning and 
Construction*Energy*Water Resource Management  *Fisheries/
Marine*Forestry*Human Health and Social Services, Disaster 
Management*Policy making*Transportation (air, land, water) 

•  Tourism, Sports and Leisure 



Floods  in Bangladesh   
The Monsoon finally arrives 

with Flood   Flood is the 
major disaster 



Meghna Basin 
82,000 sq.km 

Brahmaputra Basin 
552,000 sq.km 

Ganges Basin 
1,087,000 sq.km 

BHUTAN 

I N D I A 

C H I N A 

BANGLADESH 

I N D I A 

Bangladesh rivers receive runoff from a catchment 
of 1.72 million sq. km, around 12 times its land area 

About 80% of the catchment area is outside the 
international boundary 





Cherapunji (in INDIA) 
Worlds highest rainfall 

•  River System : 

24,000   km  
•  Annual Average Rainfall: 

2300   mm 
•  Trans-boundary Flow: 

57     rivers 
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India 

 Status of Water Flow through the main River System 

Brahmaputra-
Jamuna 

Ganges-
Padma 

Meghna 

Bay of Bengal 

India 

Myanmer 

Ganges 

Max Q 78,000 m3/s 

Min Q 200 m3/ s 

Brahmaputra 

Max Q 100,000 m3/s  

Min Q 4000m3/ s 

Lower Megna 

4,000 m3/ s Min Q 

180,000 m3/ s Max Q 



Floods in Bangladesh & Complex Drainage System 



Context of the 
plan 

Flash flood 

Rainfall 
flood 

Tidal flooding 

Above 
normal 
flood 
levels 



Recent Major Floods  

•  The country experienced the most devastating floods in recent 
years; 1987, 1988, 1998 and 2004 in the context of percent of area 
inundated and financial losses incurred 

Duration above DL (days) 
Flood Year 

1987 1988 1998 2004 

a. Bahadurabad (Jamuna) 

b. Hardinge Bridge (Padma)   

c. Chandpur (Meghna) 

13 
55 
16 

27 
23 
27 

66 
27 
49 

16 
0 

32 







Flood Frequency Analysis  

f  =  exp [ -  e -  u(t) ]  
u(t): Gumbel Variate, f : Cumulative frequency  

t (Return period) = 1/ (1-f )  

Actual data plot and regression line 

Frequency analysis of flooding has been determined from 50 years of recorded 
flood-affected areas since 1954, which provides, on a year-by-year basis, major 
input for flood-frequency analysis. Among the various distributions, it was found 
the Gumbel distribution best fitted the available data particularly in regard to 
larger magnitude floods.  



Historical Flood damage lists in Bangladesh 

Loss 1988 1998 2004 
Number of livestock killed 172,000 26,564 8,318 

Crop damage (mha) 2.12 1.74 1.30 
People Death (Nos) 2300 1100 747 

Rice production loss ( MT) 1.65 2.06 1.00 

Number. of affected people 45 million 31 million 36  million 
Road damaged (km) 13,000 15,927 27,970 
Land inundation (%) 60 68 38 
Number. damaged/ 

destroyed homes 
7.2 million 980,000 4 million 

Total Damage TK: 82.6 billion 
USD: 1.6 Billion 

TK: 118 billion 
USD: 2 Billion 

TK: 134 
Billion 

USD: 2.3 
Billion 

Duration of flood 23 days 72 days 21 days 



Flood in Bangladesh- Few Signs 



Flood in Bangladesh 





Land Slide in Bangladesh 

11 June 2007 Bangladeshi rescue workers recover the body 
of a child after a landslide 11 June 07 in 
Chittagong. Landslides and lightning strikes 
have left dozens dead in Bangladesh as 
torrential monsoon rains pounded the disaster-
prone country. At least 77 people have been 
killed when weekend rains flooded the 
southeastern port city of Chittagong and set off 
landslides in surrounding areas.   

Severe Land Slide Occurred at 
Chittagong Tolling Death of 77 Pers 
Due to Heavy Rain Fall and Hill 
cutting. 



Land slide hazard at Chittagong in Bangladesh on 11 June 2007 



Monsoon rains, mudslides and floods kill over 100 pers in Bangladesh-07 



Overtopping by a meter 

Cyclone in Bangladesh - 
Most Common Disaster 
After Flood 



1991 

1970 

2007 

1997 

1988 
CS    62-88 km/hr 

SCS  89-117 km/hr 

Past cyclones attacked Bangladesh coast 

During last 125 years 43 severe cyclones hit at 
the coastal belt 

Since 60s 29 severe cyclones occurred, 
while most severe ones in 1970, 1991 & 2007 





Record of Cyclone Hazard 

18 cyclones hit the coast of Bangladesh from 1960 to 2007 

Sidr-07 



BANGLADESH 

Bay of Bengal 

INDIA 

INDIA INDIA 

High Risk Area 

Risk Area 

Wind Risk Area 



1970 Cyclonic Surge at Hatia 
Surge Level Attenuation 



Cyclone -SIDR,12-16 Nov,07 



Development of SIDR 

Cyclone SIDR Made Landfall 
on 9pm Bangladesh time with 
wind speed of 215-240 km/h 
on November 15, 2007 



High Risk Area for Cyclone SIDR 

SIDR HRA 



Damage of Cyclone SIDR : 



Damage of Protective works by SIDR 



Storm surge 
Signs of Damage by Sidr-07 





1. Total Death (Nos) 3,363 
2. People missed (Nos) 871 
3. Family affected (Nos) 19,28,265 
4. People affected (Nos) 85,45,470 
5. Houses damaged (Nos) 14,49,157 
6.  Crop damaged (Tons) 20,77,226  
7. Trees destroyed (Nos) 40,65,316 

Total Damage Cost in USD: 450 million  

Causalities in Cyclone SIDR in Bangladesh 



Erosion in Bangladesh 
River Erosion Occurs Every year in 
monsoon causing sever disaster  



Bank Erosion of the Jamuna threatens a school & village, a common 
phenomenon of the rivers in Bangladesh 

Common Signs of Disasters 



Bankline 1997 

Bankline 2001 

Ganges River 
2Km 

Erosion 
2km  eroded in  
the river Ganges  
during the period- 
1997-2001  



The Jamuna, Ganges, Padma and Lower Meghna….  

•  annually erode 6000hec floodplain land   

•   create thousands of people homeless and   
damaging infrastructures 



 Bahaduarabad 

 Hardinge Bridge 

India 

India 

Bangladesh Rate of erosion 2,000 ha/year  

20,000 people become landless and 
homeless every year 



 Bahaduarabad 

 Hardinge Bridge 

India 

India 

Bangladesh 

Rate of erosion 1,000 ha/year  

10,000 people become landless and 
homeless every year 



 Bahaduarabad 

 Hardinge Bridge 

India 

India 

Bangladesh 

Erosion along the Padma River 

Rate of erosion 1,500 ha/year  

15,000 people become landless and 
homeless every year 





River Bank Scour 

Mass Failure 

Before 

After 

Before 

After 



Sedimentation Causing Rise 
of River Bed, Affecting 

Navigation, Water Logging, 
Drainage Congestion and 
Flooding in Bangladesh 

Sedimentation 



Environmental Degradation Due to Siltation 

Mangrove forest under threat 

Drainage congestion   



 Drought/Water Stress 

Dry Weather and River flow declination brought disasters in 
cultivation 



Historical Drought Occurrences in Bangladesh 
SEVERE 

1966, 1969, 1972, 1978, 
1979, 1982, 1989, 1992, 

1994,  1995, 1998 

MODERATE 

1961, 1962, 1967, 
1968, 1970, 1977, 

2002 

*About 2.18 million tons of rice was damaged due to drought 
during the period 1973-87 

Spatial distribution of the trend of 
drought indices.  LEGEND: Decreasing Trend of SPI 

Increasing trend of SPI 

Trend of Drought 
index of 

Bangladesh is 
=0.0025/year 



Area Affected by Drought 

About 1/4 th of the country 
suffer water stress in dry season 

Water Stress 



WL Trend of Ganges at Hardinge Bridge 

Pre-Farakka Trend 

Farakka operational 



Tsunamis originates from deformation of the seabed either 
due to an earth quake or a volcano eruption or a massive 

land slide. 

Only 2004 Tsunami 
affected very less  



•  9.3 magnitude earthquake  

•  triggered a tsunami  

•  killed more than 230,000 people and left a half million homeless in a dozen 
countries.  

•  Bangladesh suffered relatively minor damage with 2 people killed.  



Salinity intrusion 

•  Population 35.1 million, 28% of total population 

•  Total area 47,201 km2, 743 people/km2 

Due to rise of Sea level 
and declination of fresh 
water affected Coastal belt 



•  Bangladesh - highly vulnerable to Sea 
Level Rise 

•  Geographical location on globe; 

•  Low adaptive capacity to climate change 

•  Lack of awareness to climate change 
related  hazards 

•  Low-lying coastal area; 

•  Very dense population living in the coastal 
area; 
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Hiron Point 

5 km 

18 km 

41 km 

11 km 
11 km 

55 km 

Impact of Sea Level Rise in Bangladesh: Intrusion of 
5ppt Salinity line Dry Season 



1 Dimensional Model 

Maximum Salinity observed in May,99 



Simulated salinity fronts (2 ppt contour) due to 
withdrawal in upstream (Monsoon) 



Increased salinity, threatens the sweet water pocket 
creating adversities for habitat in the Southern Part.  



Salinity Intrusion 
Sundarbans 

Upstream Propagation  
of Salinity due to lack  
of fresh water inflow 

Channels and tidal creeks heavily 
silted up  

drainage impaired  

a disaster due to water logging 

groundwater quality affected 

environmental hazards  



Damages at Nishanbaria 

Salinity increased due to  Damages of Coastal Polders 



Crop damage and  
yield reduction 

River water turned  
non-potable  

Increased water borne 
diseases 

Degradation of public 
health 

Industrial units suffer a 
progressive damage due 
to increased corrosion  

Industrial operation needed 
to carry fresh water from a 
long distance 

Top-dying of Sundari trees  

Sundarbans 

Impact of Salinity 



Drainage Congestion And Water 
Logging 

Basic Causes of Drainage Problem 

Poor Gravity Drainage! 
p  Topographical- Flat land area and foreland accretion by siltation 
p  Low Gradient of Conveyance System- Flat bed level gradient of 
different canals 
p  Human Interference - Making growth centre -bazar, shops, 
godown and fish barriers within different canals. 
p  Hydrometeorological- Excess rainfall due to south-west monsoon 

Blockage Drain 

Flooding , water logging in 
city and urban area even for 
a short duration of rainfall 
occur in Bangladesh in 
certain area. 



Bobhabodah & 
Kobadak Area 



Bhabadah 
Regulator 

Abhynagar 

Beel Dakatia 

Beel Bhaina 

 East Beel 
Khuksia 

Beel 
Kedaria 

Beel  Bakar 

Monirampur 

Keshabpur 

November-05 

  Reduction of tidal flow 

  Inadequate opening of Bridges 

  Encroachment of Rivers 

  Reduction of upstream flow 

Water Logging starts with 
 the siltation on the river bed 

Causes of siltation: 

November-05 

H
ari R

. 

Jessore 

Khulna 



A Few Water Logged Areas in Bangladesh 

Water Logging in Different Areas of Bangladesh:  



Water Logging in the Kabodak River Basin 

  Upper & Middle Part of Kobadak 
River is Non-Functioning 
26 September2007 

Ganges Barrage 

Water logging  



Sonapur-Baggerdona 

Kabirhat 

Laksam 
Sonaimuri 

Different Water Logging Area 
Probable Drainage Routes 

Bamni 
Chaprasir Khal 

Ramgati 
Jaridona Khal 

Rahmatkhali 

Chandpur 

Rahmatkhali Khal 

Dakatia 



1998 flooded area Water Logged Area 

Water Logging at Sagarkhali Area in Kushtia  

Sagarkhali  
Beel  

Syphon 



Water logging in Noakhali area 

Siltation at downstream of Bamni 
regulator  

Drainage congestion at 
Begumganj 



Dhaka CITY Water Logging 

Causes: 
•  Drainage channels encroachment & inadequate pumping capacity 

•  Retention areas filled up by land developers in absence of RAJUK detailed 
area plan 

•  DND has been agricultural projects turned into unplanned urban habitation 

•  Absence of an updated drainage master plan 

Pagla Khal Before 

Pagla Khal After 

Shampur Khal Before 

Shampur Khal After 

Main Drainage-1 (7.97 km) 

Main Drainage-2 (4 km.) 

Pictorial of short term measure   



Chittagong City Water Logging(Hilly Area-Bangladesh  

  Encroachment of 
drainage khals 

  Solid waste 
disposal in 
drainage system 

  Siltation by silts 
from hill runoff 

  Tidal influx from the 
bay and karnafuli-
Halda Rivers 

Situation worsens during: 

High tide + Heavy rainfall + Kaptai 
spillway release 



Cold wave in Bangladesh 



Due to cold wave  during Dec-
Jan in every year at certain 
area causing death , particularly 
old people 




