The 39 GEOSS Asia Pacific Symposium

g™ 5 February 2009
Kyoto, Japan.

Country report on
Recent Signs of Water-related
Disasters
Md. Abdul Quadir, Engineer Adviser

Ministry of Defence
Government of the People’s Republic of Bangladesh

quadiroyn@yahoo.com



Md. Abdul Quadir,
Engineer Adviser

Ministry of Defence
Govt. of the People’s Republic of Bangladesh




Location of Bangladesh
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Location of Bangladesh
(in the World Map and in the Asia Map)




Topography - surrounding Bangladesh




Water related disasters in Bangladesh

® Flood ® Drought ® Land slide ® Erosion & Water Logging
® Drainage congestion @ Salinity intrusion g cold Wave




Bangladesh — Locatipn of Major water related Diaster

Bank erosion

Sedimentation

Salinity intrusio



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
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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; 1994,1 995 & 1998. mm

Bangladesh:
Cyclone Sidr 2007

SIDR Storm surge flooding |

63

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
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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
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* River System:

24,000 km
« Annual Average Rainfall:
2300 mm
 Trans-boundary Flow:

57 rivers
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Status of Water Flow through the main River System

A.An

Lower Megna

2 Max Q ]180.000 m3/ s

Min Q 4,000 m3/ s

" Myanmer




RIVER SYSTEM OF BANGLADESH

‘ River by width Length_m
Char 5778508.4920
Canal 163339.4060
Below 25m 37908802.4470
25m - 50m 18954662.7900
50m - 100m 7 7649682.3640
Above 100m 12326725.0000

/\/ International boundary

Rivers: ]

25m - 50m ¢

/N / 50m - 100m <

/\./ Above 100m \
Below 25m
Canal \ |
Char N

Courtesy: S M Shahnewaz
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- river flooding
in 1988

flash floods

© tidal flooding

Sources: NOAA satellite imagery
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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

Flood Year
Duration above DL (days)
1987 | 1988 | 1998 | 2004

a. Bahadurabad (Jamuna)

13 27 66 16
b. Hardinge Bridge (Padma) 55 23 27 0

16 27 49 32
c. Chandpur (Meghna)




Comparison of major flood

1.Flood Year

1.Parameters 1987 1988 1998 2004

a. Bahadurabad (Jamuna)

b. Serajganj (Jamuna)

c. Hardinge Br. (Ganges)
1.F100fi d. Goalundo (Padma)
Duration e. Bhagyakul (Padma)
(days) f. Bhairab Bazar (Meghna)

g. Chandpur (Meghna)

1.Flooded Area in Sq. Km. 57,300 89,970 1,00,250 56,000 62,000
( % of the country area) 39) (61) (68) (38) (42)

1.Number of districts affected




Flood damage comparison among the Floods of 1987, 1988, 1998 & 2004

100.25
89.97
........ S7:30 eeeeeeeeeeeeeesesessnsnnnnens
O Area affected (x1000 sq.km)
8 Crop damage (million ha
16.63 13.00 p ge ( )
-------------------------------------------------------------------------------- D RoadS (X1000 km)
2.10 1.1 2.00 1.70
o] e o 0 Ermbankment (x1000 km)
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1987 1988




Flood Frequency Analysis

100 | ¢
a (f) = 40.092 uft) +6.1192 o

R?=0.8929; p < 0.01 Actual data plot and regression line

Flood Return
Years t (000 skm)

Flood affected area a(t), 10° km?

*kkd 2 27

1955 5 50

1974 8 52

' ' ' 1987 10 58

05 2000 05 10 15 210 1988 30 90
Gumbel Variate, u(?) 1998 50 100

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

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

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.



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/ 7.2 million 980,000 4 million
destroyed homes

Total Damage TK: 82.6 billion | TK: 118 billion TK: 134
USD: 1.6 Billion | USD: 2 Billion Billion
USD: 2.3

Billion

Duration of flood 23 days 72 days 21 days
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Severe Land Slide Occurred at

Chittagong Tolling Death of 77 Pers
Due to Heavy Rain Fall and Hill
cutting.

o

June 07
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Land slide hazard at Chittagong in Bangladesh on 11 June 2007



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




| -
Q
]
(7))
©
2
o
c
@)
=
=
@)
&
hd
N
@)
=

i
(7))
Q

©

©
O
C
(4v]

m

p=

ed

C 59

oo

2% s

O=S<




|

FM s

I

Number of Cyclone

Past cyclones attacked Bangladesh coast

.............

.............

.. 1| During last 125 years 43 severe cyclones hit at aCyclanic Stom
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) Max. Wind .
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18 cyclones hit the coast of Bangladesh from 1960 to 2007



Wind Risk Area

Risk Area

High Risk Area

AREAS AFFECTED BY CYCLONE

High Risk Area [
Wind Risk Area =
Risk Area
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Surge Levels (m PWD)
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Destricts Damaged by 'SIDR’

RAJEAR) OHAKA ©
;’“mm
: CHANDFUR

JESSORE GORALGANS

 mARISALLAKSMPUR
KL, HALKAT) |
sammu%"”‘* )
' BAGERHA

U BHOLA CHTTASDNG
T PATUAKHAL _

Major districts affactad by Cyclone ‘SIRD’

Cyclone -SIDR,12-16 Nov,07

Bangladesh cyclone
Ralef naaring the most naccesabie araas Tussday
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nent of SIDR

A

1 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
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Cyclone SIDR during 10-
15 November in
Bangladesh

» Cyclcone SIDR has
devastating affect on
Bangladesh but due to
timely and accurate
forecast death to
reduced remarkably.

SCSH | 14_21
SESH | 1418
SCSH | 14712

SESH | 1318
SCSH '\ 1303

scs 12 18,
Cs _12

BANGLADESH METEOROLOGICAL DEPARTMENT

78 80 82 84 86 88 90 92 94 96 98




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




Erosion in Bangladesh

River Erosion Occurs Every year in
monsoon causing sever disaster
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I Erosion ‘ | | R |
Bankljne 1997 - v 2km eroded in
| | 1A ~ the river Ganges
3 ~ during the period-
1997-2001

“ooovlre

724000

722000

1708000




{ » annually erode 6000hec floodplain land

|+ create thousands of people homeless and
damaging infrastructures




Rate of erosion 2 OOO ha/year
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20 OOO people become landless and
homeless every year

02.08.2003 14:08




Erosion
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Comparison of erosion prediction and occurrence

Jamuna River

Year 2004 Year 2005 Year 2006
F
eatures Predicted [Occurred Predicted |Occurred Predicted | Occurred
No. of locations 16 20 29 36 29 23
Land (ha) 860 960 1400 1790 1380 1140

Padma River

Features Year 2005
Predicted [Occurred
No. of locations 6 7
Land (ha) 970 890




Process of Erosion in Bangladesh

Surface erpsion
Gulleying and due to upliff and

o h . .
sheet erosion SNear Sross Rapid drop in water level
due to surface due to boat passage

run-off Erosion due to wind/boat °©f flood recession

Seepage flow
due to change
in boundary =

condition  ~'% )— b ‘ 1T low
— — ~_ ~~ \—’ N o e o s T m— _’) ) \
\\ \ T o e e e e o e N - ,/
Uplift due to~ e o, e s S t high

seepage

Toe scour due to
high shear stress (t}

River Bank Scour

Mass Failure
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Sand/
grave| :
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Isovels (contours of equal velocity) 7
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Sedimentation

Sedimentation Causing Rise
of River Bed, Affecting
Navigation, Water Logging,
Drainage Congestion and
Flooding in Bangladesh



Drainage congestion




Drought/Water Stress

Dry Weather and River flow declination brought disasters in
cultivation




Historical Drought Occurrences in Bangladesh

SEVERE MODERATE
1966, 1969, 1972, 1978, 1961, 1962, 1967,
1979, 1982, 1989, 1992, 1968, 1970, 1977,
1994, 1995, 1998 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

BAY OF BENGAL




AREAS AFFECTED BY DROUGHT

25 0 25 50 75 Kilometers

20 o 20 40 60 Miles
D ——

Water Stress

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

Bay of Bengal
LEGEND:
/\/ International Boundary

+ District Boundary
/\/ Thana Boundary

Areas affected by drought

[0 Major drought

I Moderate drought
Minor drought %
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WL Trend of Ganges at Hardinge Bridge
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Tsunami Hazard-Bangladesh

Bangladesh Tsunami History:

a
Date VECPEITED @ Location Loss of Life
Earthquake
T Arakan Coast, |100 in Buriganga,
W AEL Tl 12 Apr 1762 7.5 Myanmar | Dhaka.
T Great Nicobear
Iadia 31 Oct 1847 - Island
31 Dec 1881 7.9 Car Nicobar Island|-
Karakatoa
27 Aug 1883 i Volcanic Eruption |
Western part of
gt ) Bay of Bangal |
Andaman Sea at
26 Jun 1941 8.1 12.9N, 92.5 E
Sumatra, 2 in Andharmanik
26 s 2004 ¢ Indonesia River, Patuakhali.

Source: Key note paper of Professor Jamilu Reza Choudhury on "Risk of Earthquake,
Tsunami and Storm Surge in Bangladesh and Mitigatory Measures", COMP, February
6, 2008, Dhaka

Sri Lanka

Only 2004 Tsunami
affected very less



Tsunami of Dec. 26, 2004 | %

* 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.



233

A
3
S
5
N
S

)

et

c
4

o fpe s T MRS =
= BT e ) ey oot D .
O
i 0 L e vw
s S
283
g B : ¢
el - :
{ e L0
: o O nw 33 5ot e
B Y O w - M ?
i O = g
d e =
-+ 3 = y
ot} m O 2 = WD
n.= 90 \5 ]
2=
o < 2.
- S
o
-

and d
- water

TRIPURA (INDIA)

) 7
N\ s
e \ )
S ScoMILLY
Y

Ta
]
/

n

e

of total populat

B

28%

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

llion

A m

35

=
P
[

0

\ >
MtrraaITHHw
fotss //,////%//////////// W
/7///%/4/%//4,/?,%. \ ///// //f//ﬂ,}// /
AN MR A

e\

‘i*bvrﬂ\)ﬁ\w\ ~ W\M \
%‘m o

Reg

14

e,

[ Coastal

\ (| e .
= =1/ i s
3 § Tx(.ﬁqtln&»f\umw M )
S AN = i o \
P SRl z = 4
= - Y S
= [




 Bangladesh - highly vulnerable to Sea
Level Rise

» Geographical location on globe;

* Low-lying coastal area;

* Very dense population living in the coastal
area;

* Low adaptive capacity to climate change

» Lack of awareness to climate change
related hazards



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

—i 32cm SLR
—i 88 cm SLR




Maximum Salinity observed in May,99

Maximum Salinity - May'99
[From Observed Data]

)

THMA
® GORAI R.B.

- H
A0,
A7

Maximum Salinity - May'98

[From Model Data]

)

THOMA

® GORAI R.B.

BARDIA

' Salinity in PPT

1 Dimensional Model

Salinity in PPT
[
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Increased salinity, threatens the sweet water pocket
creating adver Southern
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Dry season 1 ppt
isohaline now

Dry season 1 ppt
isohaline in 60s

Dry season 5 ppt
1sohaline now

Dry season 5 ppt
isohaline in 60s

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






Impact of Salinity




Dramage Congestlon And Water
Logglng

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




Drainage Congestion Southwest Bangladesh

Bobhabodah & |g .
Kobadak Area | %

Bay of Bengal



Drainage Congestion in Southwest Bangladesh
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Water Lo_}l“glng in Different Areas of Bangladesh:
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#% 26 September2007

Water Logging in the Kabodak River Basin



> Probable Drainage Routes
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Water Logglng at Sagarkhall Area in Kushtla




Water logging in Noakhali area
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Chittagong City Water Logging(Hilly Area-Bangladesh
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Due to cold wave during Dec-
Jan in every year at certain _
S area causing death , particularl

wwws old people o
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