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PREFACE
 

This summary rel.ort is baseJ on a the series of reports covering the immediate riverine lands of the 

major rivers of Bangladesh-the Jamuna, Ganges, Padma, and Meglna. Riverine charlancs are defined 

in this study as areas frequently subject to erosion and accretion within and idjacenI to the main rivers 

of Bangladesh and unprotected by embankments. Tli study was carried out by ISI'AN under Flood 

Action Plan Supporting Studies FAP 16 (Environmental Study) and FAP 19 (Geographic Information 

System). 

The full set of reports is shown ill the table below. 

Overview Reports Inventory Rep ris Other Reports 

Charland Summary The Dynamic Physical and Human Environment Upper Jaimona (1Brahmaprtra) 

Report of Riverine Charlands: !rahmaputra-Jamuna Charland Soci,-Fconornic RRA 

Charland Socio- The Dynamic Physical and luman Environment Middle Jamrina Charhnmd Socio-

Economic of Riverine Charlands: Meghna Economic RRA 

Summary Report 
The Dynamic Physical and Human Environ ment Upper Neglia Chaland Socio

of Riverine Charlands: Padma Economic RRA 

The Dynamic Physical and Htmian Environment Meglina Conll.11 nce Charland 

of Riverine Charlands: Ganges Socio-Economic RRA 

Padma Chlarland Socio-

Economic RRA 

Ganges Charland Socio-
Economic RRA 

Charl ad flood Proofing Study 
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GLOSSARY
 

acre - Acre = 0.4047 ha 
aman - Late monsoon season paddy planted before or during the monsoon and harvested 

November-December 
aratdar - Wholesale tra!er with warehouse 
aus - Early monsoon paddy planted in March-April and harvested in June-July 

B. aman - Broadcast arnan paddy, usually grown in deeper water 

babla - Gum arabic tree 
BARC 
bari 

-

-

Bangladesh Agricultural Research Council 
A homestead, usually consisting of more than one structure arranged around a 

central conmon area 
BBS - Bangladesh Bureau of Statistics 
BDR - Bangladesh Rifles 
beel - An area of open water away from a river 

BIDS 
bigha 
boro 

-

-

-

Bangladesh Institute of Development Studies 
A local unit of area most comnmonly equalling 0.33 acre or 0. 14 ha 

Dry season paddy transplanted in December-January and harvested in April-May 

BRAC - Bangladesh Rural Advancement Committee 

BTM - Bangladesh Transverse Mercator (map projectikm) 

BUET - Bangladesh University of Engineering and Technology 

BWDB - Bangladesh Water I)evelopment Board 

china - A variety of millet 
chowki - Bed/platforim 
cumecs - Cubic meters per second 

dacoit - Bandit 
dal - Any of a variety of pulses (lentils); a high-protein food staple usually eaten with 

rice 
decimal - Unit of area equal to 0.01 acre 
DEM 
dhaincha 

-

-

Digital elevation model 
A nitrogen-fixing plant used as live fencing, fuel, and building material 

district - A large administration unit under the authority of a Deputy Commissioner, now 

known as a zila 
EIA - Environmental Impact Assessment 

FAP - Flood Action Plan 
FCD/I - Flood Control and Drainage or Flood Control, Drainage, and Irrigation 

FPCO - Flood Plan Co-ordination Organization 

FWC - Family Welfare Centre 
GIS - Geographic Information System 
GPS - Global Positioning System 
gur - Locally produced molasses 

haor - Deeply flooded basin of NE Bangladesh 
hat - Periodic market 
hectare (ha) - Hectare = 2.4711 acres 
hogla - A bullrush (7 '1hus angustata)used for making mats 

HSC - Higher Se,'oidary Certificate 
HTW - Hand tuhew'lI 
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HYV High Yielding Variety 
jangal Ground cover shrubs used for fuel and as herbs 
jhau - Tamarisk bush used as fuel and an herb 
JPPS - Jamalpur Priority Project Study 
kaisa - A variety of catkin grass (Saccharun sp.) giving up to three cuttings a year 
kani - Local unit of measure equal to . 13 ha (.33 acres)
 
kash - kaisa
 
kayein - Permanent or old
 
kaon - Fox-tail millet
 
khas - Publicly owned
 
Vieya - Local boat landing point
 
ial - A drainage channel or canal either natural or man-made 

kharif - Summer/wet season 
kilogram (kg) - Kilogram 1.11 sheer 
kilometer (kin) - Kilometer 0.-25 miles 
kobiraj - Traditional healer 
kutcha - Flimsy construct ion of a temporary nature, in the chars ustially of grass, bamboo, 

straw, or similar materials 
macha - A raised platform 
mashkalai - t type of pulse (lentil); see dal 
matabar - Leader of the local community 
maund - A unit of weight, I Maund = 40 sheer = 37.5 kilograms 
mauza - A village revenue collection and cadastral mapped unit 
MCSP - Multipurpose Cyclone Shelter Program 
mile (nii) - Mile = 1.6 kilometers 
MPO - Master Plan Organization (of Ministry of Irrigation Water Development and 

Flood Control) 
MSS - Multi-Spectral Scanner (Landsat satellite sensor) 
musur - A type of pulse (lentil); see dal 
nara - Straw 
NGO - Non-Government Organization 
paiker - Wholesale trader 
para - Neighborhood 
PoE - Panel of Experts (of FPCO) 
pourashava - a municipality, usually the urban center of a district 
pucca - Sturdy construct;on of a permanent nature, usually of such materials as brick, 

concrete, or corrugated iron sheets 
rabi - Winter/Dry Season 
RDRS - Rangpur Dinajpur Rural Service (an NGO) 
return period - average interval in years between floods of a given magnitude 
RRA - Rapid rur,! appraisal 
sadar - The urban core (administrative headquarters town) of a thana or district 
salish - local informal court 
samaj - Society, community; a formal arrangement between members of a community 

whereby each member has certain rights and privileges 
SCI Service Civil International (an NGO) 
sheer A unit of weight = 1/40 maund = 0.94 kg 
shon A variety of grass (hItprata (ylindica) giving one cutting a year 
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SPARRSO Space Research and Remote Sensing Organization 
SPOT - System Pour Observation de la Terre 
SRDI - Soi! Research Development Institute 
SSC - Secondary School Certificate 
Taka (Tk.) - Bangladesh currency, US$ 1 equalled approximately Tk. 40 in late 1992-early 

1993 
T. aman - Transplanted aman paddy 
thana - A sub-division of a zila, or district 
TM - Thematic Mapper 
ton - An imperial ton = 1,016 kg 
til - Type of oil seed 
union - Sub-division of a thana, formerly known as upazila 
upazila - Previous name for a thana (subdivision of a zila or district) 
ustha - Bitter gourd (Momardica charantia) 
WHO - World Health Organisation 
zila - A large administration unit formerly known as a district 
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EXECUTIVE SUMMARY
 

1. Background 

The residents of chars and the mainland adjacent 

to main rivers of Bangladesh have a precarious 

existence, subject as they are to erosion and 

flooding that can destroy crops and homesteads, 

render land unproductive, and kill livestock. In 

short, they are among the most hazard-prone 

people of Bangladesh. Structural flood protection 

to benefit these people, and embank-is unlikely 
ments may even increase the risks to which they 

are exposed by raising flood levels, 

in 1992 the Irrigation Support Project for Asia and 

the Near East (ISPAN), on advice from the Flood 

Plan Coordination Organization (FPCO) and 

through a joint effort of the Fnviromnental Study 

(FAP 16) and Geographic Information System 

(FAP 19), undertook a study of the resources and 

people in the chars of the Brahmaputra-Jamuna, 
Ganges, Megh na, and Padima rivers, 

The Charlald Study has two objectives. The first 

is to develop databases and a geographic iniforma

tion system (GIS) that can be used as planning 

tools both for direct interventions in the charlands 

and for other interventions (such as embankments) 

that may affect the char areas. The second objec-

tive is to use the data collected, along with addi-

tional socioeconomic studies, to make general 

policy recommendations for the charlands and to 

test and develop means of rationally identifying 
measures and assessingpotential flood proofing 

their potential benefits in these areas. 

Five 	tasks have addressed these objectives, 

* 	 Making an inventory of resources, people, 

and infrastructures in tihe Brahmaputra-
Jamuia, Megh na, Pacna, and Ganges 

charlands and collecting additional infor

mation on hazards (led by FAP 16). 
Using digital satellite images to analyze 

physical changes and land use in these 
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areas, and integrating this analysis with 

inventory data using a GIS (FAP 19). 

0 	 Conducting supplementary socioeconomic 
studies using rapid rural appraisal (RRA) 

methods in six river reaches (building on 

the lood Response Study, FAI' 14). 

0 	 Conducting detailed studies of flood losses 

and flood proofing potential in two areas 

along tile Jamnima River (building on the 

Flood Proofing Study, FAP 23). 

0 	 Integrating the results of the above tasks 

into a comprehensive report. 

This docIument summarizes the overall findings of 

the study, concentrating on the inventory results 

and a comparative analysis of the charand data of 

the four rivers studied. information from the 

Socioeconomic Study Snumm ary Report, the Socio
proofingeconomic Study RRAs, and the flood 

surveys is summarized where appropriate. This 

report includes recommendations and gu idCel ines 

based on all the Chari and Study components. 

2. I)efrniton of Clmurland 

T'his 	 study is primarily concerned with riverine 

charland, the Bengali term for a "mid-channel 

island that periodically emerges from the riverbed 

as a result of accretion" (El ahi ct a7l., 1991), and 

more generally with the active floodplain, which 

is subject to erosion and accretion. Additionally, 
some mainland adjoining the main rivers, while 

not chars in the above sense, is also at risk from 

bank erosion and is just as flood-prone as the 

chars. These areas were included in the study. 

Land and mauzas in the study areas were classified 

into the following three main types (subdivided by 

left and right bank as appropriate): 

a Island chars.
 
° Right and left bank attached charland.
 

° Right and left bank unprotected mainmland.
 

xiii 



I - Study Area 
Figure 1 Charlanld Classi fication 

The figure above illustrates this classification 
system, which was developed for the charland 
inventory. 

For thlis classification, isl and chars are defined as 
land that, even in dry season, can only be reached 
by crossing a main river channel. Attached char
land is accessible from the mainland without 
crossing a main channel during the dry season 
(crossing lesser channels may be required), yet is 
inundated or surrounded by water during the peak 
of a "normal"* flood (normal monsoon). Setback 
land is mainland on the river side of flood protec-
tion embankments. It li ffers from other unprotect-
ed mainland because the embankments may pro-
vide refuge during floods but may also constrain 
flood water, thereby raising flood levels. Unpro-
tected maifland has no embankment between it 
and the mnain river and is inundated during higher 
than normal floods. Unprotected mainland has 
been surveyed up to tihe extent of recent floods or 
features, such as roads, that restrict flood inrg, 

3. Findings 

The study covered an area of 8,444 km2 (almost 6 
percent of Bangladesh), and it was dominated by 
the Brahmaputra-Jamuna charlands, which ac-
counted for 45 percent of the area covered. The 
Bramaputra-Jamuna and Meghna are each about 
50 percent island or attached char mnauzas, and in 

th~e Ganges and Padina, more than 70 percent of 
the total area is in unprotected mainland niauzas. 
Based on the dry season satcllite images. thc 
proportion of the charl and area that is usalble 
(vegetated or cultivated land) is remarkably consis
tent between rivers, averaging 63 percent. 

Al most 4.3 niill ion people lived in the active 
floodplain of these four rivers in 1992-93, the 
majority of them along the Jamuna and Meghna. 
Of the total floodplain population, 1.85 mill ion (43 
percent) live on clhars, and they are concentrated 
in the Jamuna and Meghna. Because of hiigh 
populations on island chars in these twvo rivers, 50 
percent of the population covered lives on chars. 
In the Jamu na they are spread along the length of 
the river, but in the Meghna they are concentrated 
in the ccmnfluence an(J lower reach. These two 
rivers are the only ones where the island char 
population grew after tlie 1981 census. The island 
char populations of the Ganges and Padma fell 
during this period as a resul t of mo rphohogical 
changes and channel widening. 

During the past decade or so, all four rivers have
tended to widen and take on more braided forms. 
La,,dsat image analysis gives an estimate of almost 
87,000 ha lost due to bankl in erosion (net of 
accretion), more than 50 percent of which was 
along the B dramaputra-Jama. O average, about 
8,700 ha of ai nland are lost each year to erosion 
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by the main rivers. Within-channel changes, 
however, result in replacement of mainland by 
chars: more than 50,000 ha of char accreted (net) 
between about 1984 and 1993. 

Average annual erosion rates vary greatly between 
rivers and river reaches. The upper Meghna is 
more or less stable, while the lower Meghna 
experienced extensive and extreme erosion during 
1984-93, particularly on the right bank. Sustained 
annual erosion rates of 100 meters or more over a 
10-year period are notable, and occurred on both 
the lower Meghna and Padma, where satellite 
image analysis in the inventory reports reveals 
major changes in the river courses inthis period. 

Differences in left and right bank erosion rates 
mean that the Jaruntila, and to a lesser extent the 
Padima and Meghna, are migrating. Analysis of 
historic maps an] satellite images shows that the 
Jamuna's centerline has moved an average of 4.3 
km vest since 1830, with a malxirunli westward 
movement of 13 kill at its northern end. Analysis 
of a series of iniages fr'oml 1973-92 shows that this 
river is migrating westward at n average rate of 
50 in per year. 

The centerlines of all the rivers are moving, but 
all except the upper Meghna have also been 
widening. The Ganges has widened relatively 
slowly, but the 1raninaportra-Jannina has widened 
over a 19-year period at well over 100 m a year 
averaged over its length. Gliven that this river 
course is more braided an older than the Padia, 
which carries the same flow, over time tile same 
widening may occur. 

The effects of bankline erosion and widening of 
the river channel have been great. Analysis of 
population data, combined with tlhe satellite iniage 
analysis, indicates that during the period 1981-
92/93 an average of almost 64,000 people were 
displaced by bank erosion every year, or 728,000 
people over the whole period. More than half the 
displacement was along the Jamuna. 

This ignores changes in the chars within the 
changing banklines. Char erosioin and accretion 
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results in more people being displaced, and in the 
Brahmaputra-Jamuna it was found that 90 percent 
of the within-bank aiea had changed between char 
and water at least once during 1973-92. Therefore, 
a majority of char inhbitants are likely to have 
moved. 

The growth of within-bank char areas means that 
some erosion victims can find a living in the 
chars. The study estimated the population that was 
displaced by erosion, but that could not have been 
accommodated in the charlands and instead shifted 
either to tie charland fringe (sheltering on ema
bankments) or left the charlards completely. 
According to these estimates, 187,000 people 
pernlaienily left the Januna charlands, I9,000
44,000 left the Ganges, 123,000 departed the 
Padna, ild about 120,000 left tire Meghna. 
Hence, an estiriiated 462,000 people were dis
placed over an I I-year period, or 12 percent of 
tile 1981 charland population. 

The island and attached chars offer sonie advantag
es over Mainland areas. Availability of cultivable 
land is higher tlhan the national average, whereas 
sonic unp~rotected imainland supports illore people 
relative to the land resource than does Bangladesh 
as a whole. Cropping intensity reported in the 
inventory does not appear to be lower ill the 
charlands than for Bangladesh as a whole, yet the 
island and attached chars appear to be less produc
tive than mainland areas. In part this reflects soil 
conditions; but the uncertainties of erosion, fre
quent flood d amage, ard control of lard by large 
landowners may all be inore important factors. 
Irrigated crops are scarce inmany of tile char 
areas, except for the Meglina, yet river water and 
groundwater are abundant. Given the uncertainties 
of the mnonsoon, the f)curs of agricultural develop
inent should be on the dry season---on high-valhe 
crops that can be harvested before the first flood 
peaks, for example. 

A majority of char houses are completely kutcha, 
and very often have valls and thatch roofs made 
from the catkin grasses that are an important 
comnponent of the charland environmert and 
resource base. By comparison, oilunprtected 
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mainland 60-70 percent of houses have some 
corrugated iron in their construction. Charland 
housing, therefore, is less substantial, but is 
derived from local materials and is less costly to 
replace following flood damage or erosion, 

Boat transport is critical to trade and to survival in 
times of erosion or flood in the charlands. Mecha
nized boats have become widespread in I3angla-
desh in de past decade. The study found that there 
are more mechanized boats in the chars than in 
mainland areas, as inight be expected, but it also 
indicates that th,'re are relatively fewer boats in tile 
Brahmaputra-Jainuna conmpared with the popula-
tion. This implies a potential problem along this 
river for evacuation dui ring extremle floods, and it 
may limit access to markets and the ability of 
charland people to sell produce illthe mainland, 

Given the extensive areas (if grassland iinthe chars 
and tie risk of eros ion and flood, cattle are an 
ideal asset and business since they canl be moved 
to safety (unlike land) and call be sold in tines of 
need. Wlil - the RRAs founrd that in some char 
areas cattle fattening during the winter and pre-
nonsoon is inportant (in the upper Meghina, for 
example, which Ila; a conbination of grazing, 
crop residues, and access to markets), cattle 
ownership per housethold is lower than the national 
average. There wvct!d appnear, therefore, to be 
opportunities to expand cattle raising in the char-
lands, 

Service provisions are generally poor inthe chars 
compared with nainland areas. This partly reflects 
difficulties of access, but also a peripheral position 
with respect to local administrative centers. There 
has been all emphasis iii developnent work oil 
building infrastructure, such as roads, that is 
clearly inappropriate iii the chars, but alternative 
investments to improve life illthe chars have 
neither been fourind no, iriplemented. 

The social and econornic lives of char dwellers are 
in large part determined by the ever-changing 
nature of the lands upon which they live. Erosion 
arid accretion, inigration forced by changing 

circunstances, ard perpetually difficult comniini
cation with tile mainland effect the structure of 
char societies and the Iivel lho ds of their people. 
While the carlands are not easily protected from 
the impact of flooding, their circulmstances can be 
measuiably worsened by disregarding them in 
0lood
protection planning. 

This study deionstrates that chailands are not Ill 
alike. Once they emerge, chars change; and human 
populations make use of them in differing ways as 
they develop. One progressi m takes a char from 
sand deposition to siltation, and then to some kind 
of vegetation i(usually grasse.-), followed after a 
period of years by cultivation and, eventually, 
hunan settlement. Given the vagaries of river 
morphology, tile process can be aborted at ally 
point, and the prospects of change in a given char 
is a major topic of conversation in afternoon
 
gatherings of char ien or women.
 

'ypical patterns of' physical development and 
huml11an laLd use differ f;omni Mle reach to another 
and amilong the four rivers surveyed by the inven
tory. In the lirahlnalputra-Janllla the majority of 
chars (56 l)ercent) are settled ani cultivated at the 
saie time, although miany (39 percent) are culti
vated for some tin before heing settled. In this 
river the intervals between formation and subse
quent developients-- natural vegetation, cultiva
tion, and settlenient--are on average shorter than 
in the Meghnia or Padila; but there are important 

differences between sections of' each river. Once a 
char is formed in tie U pper NIeghna, for exaimple, 
it seens to take twice as loig for vegetation to 
appear than inother areas of' the sanie river or in 
the l~rahinap.mra-Lmiuina. The rates of develop
ient in the Ganges are different fron those of' tlhe 
other rivers, in that natural vegetation appears on 
average more slowly (after 1.9 years). Cult ivat ion, 
oilthe other hand is subsequently initiated more 
rapidly, iii less than two years. 

Ilithe upper an( iniddle reaches of tie Blrahmna
putra-Jainina it takes nearly three years for culti
vation to begin after natural vegetation has ap
peared, but in time lower reach of the saie river 
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not yet cultivable, the time taken for athe average is closer to two years, as it is in the that is 
settlement to invest in cultivation is not surprising.Padma. Cultivation is initiated more quickly (about 

two years after the appearance of natural vegeta

tion) in Meglna confluence chars than in those of 
the upper or lower reaches (3.5 and 2.6 4. Recommendationseither 


years, respectively) of the same river.
 
areThe recommendations presented in this report 

sooner of five types: information resource development,Jamuna chars are settled nearly two years 


after the beginning of cultivation than are Meghna flood and erosion assistance, basic services,
 
development issues, and policy improvements.chars (after 1.6 years and 3.5 years, respectively), 

In the Padma there was an average interval of 2.5 

years between cultivation and subsequent settle- Inrormation Resource Development 

ment; but in the upper reach it was 3.5 years. The 
The baseline data compiled in the Charland Study

average interval in the Ganges is 2.2 years, but in 

the upper reach it is nearly 3 years. inventories needs to be updated periodically, 
ascombined with 1991 census data, and refined 

In the Meghna and Ganges, simultaneous settle- development agencies and departments make use 

(10- of the data for planning purposes. Using the 
ment aud cultivation is not especially common 

inventory, strategies need to be developed that
I1 percent), and a large majority (more than three 

better utilize the resources available in the chars.
quarters) are cultivated before being settled. The 

Ganges middle reach has more char mauzas settled 

without cultivation (40 percent) than any other Flood and Erosion Assistance 

surveyed area. Approximately two-thirds (67 

percent) of Padma chars are cultivated before The study found that people living in chars have 

developed strategies for coping with flooding and
being settled, but 30 percent are settled and culti-

erosion to the best of their limited abilities. To
vated simultaneously. 

help them in these efforts the report recommends: 

The Meghna-Padnia confluence is similar to the 
InprovedPadma and differs from the upper and lower flood warning 

reaches of the Meghna in that 20 percent of a Provision of shelter for people and their 

mauzas were found to have been settled and animals 
before Transportation assistancecultivated simultaneously. Cultivation * 

* Water purificationsettlement, however, is still the dominant sequence 

(74 of 102 cases, or 73 percent). * Resettlement services for those displaced 

by erosion 

Very few settlements in any river were established 
before the onset of cultivation (5 percent in Brah- Basic Services 

maputra-Jamuna; 6 perce.t in the Meghna; 3 
and 16 percent in the Char people, by virtue of their changing circumpercent in the Padma; 

stances and relative isolation, have particular needGanges). If this does occur, however, it takes 

about three years for cultivation to be initiated in for assistance with basic services. The report 

both the Brahmaputra-Jamuna and the Meghna. makes recommendations in the following areas: 

This is as much as one year longer than it takes to 

move from cultivation to settlement. Given that * Agricultural extension services 

may settle on charland under various * Health and sanitation servicespeople 
a Schoolsarrangements that limit their rights to use the land, 


or that some people may be forced to live on land ° Institutional credit
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Developnient Issues 

Policies and procedures that assume a stable land 
mass and settled populations need to be modified 
to accommodate the typically changeable charland 
situations in most river reaches. For example, 
infrastructure creation (such as road building) must 
be viewed quite differently for charlands than for 
mainland areas. 

Conflicts between chars can often be traced back 
to confusions over administrative boundaries. Such 
lack of administrative clarity also leaves man) of 
chars without public services. The inventory 
reports highlight many of these problems. Accu
rate surveys would help efficient administration. 

Local government agencies can play an important 
role in keeping updated inventories of charlands 
for their respective areas. Such a role also would 
be useful in making damage assessments following 
floods and erosion, as well as in developing 
rehabilitation and resettlement strategies. 

Existing social groups (kin groups, neighborhoods, 
and societies) should form the core of program 

development to the extent possible, as these groups 
tend to be interdependent and/or remain together 
when moving. If leadership is not exploitative, 
local leaders with the respect of char residents can 
help to promote innovative ideas and analyze 
program plans. 

Participatory programn development (planning done 
in close consultation with berieficiary groups) is 
likely to yield the best results in the chars, because 
it can minimize the chances of setting up unwork
able charland programs. Alternative types of 
earthwork, such as raising flood shelter mounds 
for cattle and people, are needed in char;ands and 
could be accommodated within existing programs. 

Policy inprovemnents 

Major improvements are required in policies 
relating to land law and the utilization of land. 
There is a great deal of confusion about the land 
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laws pertaining to alluvion and diluvion, and the 
existing laws are subverted by a variety of means 
to the benefit of the local elite. The inventory and 
RRA surveys found that although vast amounts of 
land in the chars are technically government
owned khas land, such land is mostly under the 
unauthorized control of locally influential people. 
In fact, in many chars, the question of land access 
more often involves "control of land" than "own
ership of land". The report makes recommenda
tions about the ways laws may be improved to 
achieve greater equity in the ownership and use of 
land in the chars. 
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Chapter 1
 

INTRODUCTION
 

1.1 Background 

The original design of the Flood Action Plan 
(World Bank, 1989) included among its compo-
nents a socioeconomic study of the active flood-
plains of the Brahmaputra-Jamuna, Ganges, Pad-
ma, and Meghna rivers. The active floodplain was 
defined at that time as areas within the main river 
channels and nearby areas of mainland, both of 
which are frequently subject to erosion and accre-
tion and cannot be protected from floods. The 
aims of the active floodplain study were to: 

* 	 assess present agricultural practices, settle-

ment patterns, and disaster responses; 
* 	 estimate the number of affected house

holds on chars (mid-channel islands creat-
ed by accretion) and within a short dis-
tance of the river banks; 

" estimate the number of households on 

existing embankments; and 
* 	 prepare guidelines to be used in feasibility 

studies to ensure that in project planning 
full account is taken of the active flood-
plain populations. 

As the detailed terms of reference (TOR) of FAP 
14, the Flood k..;ponse Study, were being drawn 
up by the government of Bangladesh and finalized 
with donor agencies, it became apparent that the 

intended study would not immediately be possible. 
A more general study first was needed to estab-

lish-fcr the full range of flood environments 
inside and outside the chars-the context in which 

flood response occurred. In addition, the active 

floodplain study required the use of remote sensing 

data and satellite image interpretation, but the 

facilities and trained staff to achieve this within the 
FAP would not be ready until at least late 1991. 

During 1991, the first full year of FAP studies, it 
became clear that regional studie,, were unable to 
devote sufficient resources to the >,cializedp work 
of socioeconomic study of the active floodplain. 
Most used the main rivers as their study area 
boundaries. Of the regional FAP studies only FAP 
3. 1, the Jaialpur Priority Project, attempted 
detailed socioeconomic studies in the chars, inves
tigating those along the reach of the Jamuna 
adjacent to the project in 1992. FAP 14, the Flood 
Response Study, later undertook detailed house

hold surveys in 10 active floodplain villages. 

Finally, in 1992 ISPAN, on advice from the Flood 
Plan Coordination Organization (FPCO), agreed to 

undertake an inventory of resources and people in 
the main river charlands. This study, then, fulfills 

the need-foreseen in the Government of Bangla
desh/World Bank Flood Action Plan of 1989-for 
a socioeconomic study of the people and resources 
of the active floodplain. Although it does not 

consider in detail the populations living long-term 
on embanknents along the main rivers, analysis of 
erosion and accretion patterns has been added. 

The inhabitants of the charlands are among the 
most hazard-prone people of Bangladesh, exposed 
as they are to floods ain(erosion. Structural flood 
protection measures are unlikely to benefit these 
people, and embankmnents may even raise flood 
levels within the charlands, increasing the risks to 

which they are exposed. Reliable information 
about these areas and the people who live in them 

has always been scarce. The difficulty of gaining 
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access to charr and their constantly changing 
environment has made studying them a complicat-
ed undertaking. As a result, prior to this study, 
what little information was available did not cover 
in any detail all the main river charlands. 

1.2 The Charland Study 

This Charland Study is a special study under the 
Bangladesh Flood Action Plan (FAP). It was 
executed jointly by FAP 16, the Environmental 
Study, and FAP 19, the Geographic Information 
System (GIS), both of which are undertaken by the 
Irrigation Support Project for Asia and the Near 
East (ISPAN) and funded by USAID. 

This study has two objectives. The first is to 
develop databases and a geographic information 
system (GIS) that can be used as planning tools 
both for direct interventions in the charlands and 
for other interventions (such as embankments) that 
may affect the char areas. The second objective is 
to use the data collected, along with additional 
socioecononic studies, to make general policy 
recommendations for the charlands and to test and 
develop means of rationally identifying potential 
flood proofing measures and assessing their poten-
tial benefits in these areas. 

Five tasks have addressed these objectives, 

Making an inventory of resources, people, 
and infrastructures in the Brahmaputra-
Jamuna, Meghna, Padma, and Ganges 
charlands and collecting additional infor
mation on hazards (led by FAP 16). 
Using digital satellite images to analyze 
physical changes and land use in these 
areas, and integrating this analysis with 
inventory data using a GIS (FAP 19). 

" 	 Conducting supplementary socioeconomic 

studies using rapid rural appraisal (RRA) 
methods in six river reaches (building on 
the Flood Response Study, FAP 14). 

* 	 Conducting detailed studies of flood losses 
and flood proofing potential in two areas 
along the Jamuna River (building on the 
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Flood Proofing Study, FAP 23). 
Integrating the results of ie above tasks 
into a comprehensive report. 

This document summarizes the overall findings of 
the study, concentrating on the inventory results 
and a comparison of the charlands of the four 
rive"s studied. Information from the Socioeconom
ic Ludy Summary Report, the Socioeconomic 
Study rapid rural appraisals, and the flood proof
ing surveys issummarized where appropriate. This 
report includes recommendations and guidelines 
based on all the Charland Study components. 

The study's primary product is a database derived 
from the field inventory returns that, when comn
bined with data derived from Landsat imagery, 
forms an interactive GIS. Much of the data gath
ered has been mapped and reported in detail in the 
four individual river inventory reports. 

1.3 The Study Area 

Figure 1.1 shows the extent of the riverine char
lands covered by this study. The study extended 
from the border with India along both the Ganges 
and Brahmaputra, through the Padma and Lower 
Meghna as far as the southern edge of Ilizia Thana 
and northern corner of Lakshmipur Thana. This 
boundary was selected for the study because the 
Lower Meghna becomes increasingly estuarine 
here, this point is also the approximate boundary 
of the cyclone prone zone which was studied under 
the Multi-purpose Cyclone Shelter Project. 

The Upper Meghna was included as far as the first 
reach with a narrow single channel in Araihazar 
Thana south of Narsinghdi. The river downstream 
of this point has typical island chars as well as 
large areas of old established mainland that are 
detached from other mainland by channels of the 
Meghna and for which no flood protection is 
planned. There are other areas of riverine charland 
in Bangladesh, along the Teesta and Old Brahma
putra, for example, but these charlands are relativ
ely small and are located within the confines of 
FAP regional studies. The areas covered by this 
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Figure 1.1 Charland Study Location
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study by and large adjoin the planning areas of the 
FAP regional studies, and this study therefore 
complements other components of FAP. 

The divisions between ie rivers are mostly at tie 
confluences. The one exception is the Padma-
Meghna confluence, where the flow of the Padma 
is turned 90 degrees and there is a complex and 
dynamic system of chars, this was included in the 
Meghna study area. 

1.4 The Charlands, a Definition 

This study is primarily concerned with riverine 
charland, the Bengali term for a "mid-channel 
island that periodically emerges from the riverbed 
as a result of accretion" (Elahi et al., 1991), and 
more generally with the active floodplain, which 
is subject to erosion and accretion. Additionally, 
some mainland adjoining the main rivers, while 
not chars in the above sense, is also at risk from 
bank erosion and is just as flood-prone as tie 
chars. These areas were included in the study. 

Land and mauzas in the study areas were classified 
into the following three main types (subdivided by 
left and right bank as appropriate): 

" Island chars. 
* Right and left bank attached charland. 
* Right and left bank unprotected mainland. 

Figure 1.2 illustrates this classification system, 
which was developed for the charland inventory. 

For this classification, island chars are defined as 
land that, evea in dry season, can only be reached 
by cros,;ing a main river channel. Attached char
land is accessible from the mainland without 
crossing a main channel during the dry season 
(crossing lesser channels may be required), yet is 
inundated or surrounded by water during the peak 
of a "normal" flood (normal monsoon). Setback 
land is mainland on the river side of flood protec
tion embankments. It differs from other unprotect
ed mainland because the embankments may pro
vide refuge during floods but may also constrain 
flood water, thereby raising flood levels. Unpro
tected mainland has no embankment between it 
and the main river and is inundated during higher 
than normal floods. Unprotected mainland has 
been surveyed up to the extent of recent floods or 
features, such as roads, that restrict flooding. 

1.5 Methodology 

1.5.1 Inventory 

The study incorporates data generated from digital 
satellite imagery and field data (questionnaires) 
collected at the mauza level. These have been 
integrated using a database and GIS, which disp
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lays the field data as digital maps. The methodo-
logy for the mapping and field surveys evolved 
during the Brahmaputra-Jamuna Charland Study, 
which was undertaken in 1992. The final inventory 
methodology used an iterative process of refine-
ment using maps, inages, fieldwork, and question-
naire data; generally the sequence was as follows: 

" 	 definig the study area; 
• 	 digitizing mauza boundaries; 
* 	 correcting maps and images to common 

coordinates; 
* 	 combining and reconciling mauza and 

study area boundarie:; with the 1993 dry 
season Landsat image; 

* 	 designing the questionnaire; 
" 	 producing prints of the satellite image 

overlaid with mauza boundaries and mauza 
lists for field use; 

* 	 conducting the inventory questionnaire 
survey;
 

* 	 entering and verifying data; 
* 	 adjusting the GIS database with revisions 

to study area boundaries and additional 
information from field teams; and 

* tabulating, analyzing, and mapping data. 

The main problems encountered in the inventory 
were related to uncertainties over the locations an 
boundaries of mauzas, the basic units of the 
survey. For example, there are mauzas not shown 
in the Police Station maps or in the BBS Small 
Area Atlases (which formed the basis for the 
mauza extents used in mapping inventory data), 
although listed in the latter. Other mauzas and 
areas of charland, although inhabited, were not 
included in any secondary sources. By consulting 
the local administration and people tile inventory 
field teams made corrections to the mauza map-
ping and filled in such gaps, so that the inventory 
is as comprehensive as possible. 

1.5.2 SupplementaryChnrlandStudies 

In addition to the inventory, more qualitative 
information was obtained from a small number of 
mauzas in selected reaches of the rivers using 
rapid rural appraisals (RRAs). This part of the 
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study involved selecting mauzas that could repre
sent typical conditions in ea:h land type within a 
study reach, and it included locations that were 
interlinked, for example, through circuits of popu
lation movement in response to erosion events or 
through economic connections. This part of the 
study aimed to give insights into critical economic 
and social factors and processes underlying the ag
gregate patterns documented by the inventory. 

These studies indicate many typvs of interventions 
that could help to improve the lives of char people 
and reduce their vulnerability to flood and erosion 
hazards. The charlands by definition are areas not 
presently protected from floods and unsuited to 
embankment protection. In terms of frequency and 
severity of flood impacts, they are among the most 
flood-prone parts of Baitgladesh, and this situation 
may worsen if flood protection embankments 
confine peak floods to the charlands. 

Flood proofing measures (small-scale structural 
and non-structural measures to reduce individual 
and community losses) are a direct means of 
counteracting these problems. The flood loss and 
flood proofing survey was designed to provide the 
data necessary to design appropriate flood proofing 
measures, concentrating on household non-agricul
tural lossesq. Household sample surveys (lone as 
part of that study estimate flood losses in 1988 and 
1991 for two reaches of the Brahniaputra-Jamuna, 
and identify those components of overall losses 
that might be prevented by r-ising houses, con
stucting flood shelters, and improving flood 
warnings. The sample locations are in what have 
been, in recent years, the most flood-prone parts 
of the Jamuna River. They include the area where 
FAP 25 predicted the greatest increase in peak 
flood level due to proposed embankments and 
construction of the Jamuna Bridge. 

1.5.3 Satellite Image Interpretation 

The Landsat imagery analysis on char physiogra

phy wa carried out for the Ganges, Padma, and 
Meghna by superimposing on the most recent dry 
season image (1992 or 1993) an image from the 
1984 dry season. The same procedure was fol
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lowed for the Jamuna, but a series of seven earlier 
images from 1973 through to 1987 were used. The 
image analysis enabled tie following to be mapped 
and quantified: 

* Char persistence; 
• Erosion and accretion patterns over time; 

and 

" Current land use and cover.
 

Mauzas were categorized according to the charland 
types defined in Section 1.3. For each mauza, the 
proportions of mauza area in each category were 
determined based on field observation, local 
information, and the 1992 or 1993 satellite image, 
as appropriate, 

1.6 Literature Review 

Most writing about chars emphasizes either the 
fertility of their lands, the violence of their people, 
the quasi-utopian coherence of their communitie.s, 
or their lowly and neglected status in the national 
planning framework. 

The fertility of chars has long been reco,.iizcd. In 
the mid-17th century, Francis Bernier described 
the deltaic islands as very fertile but uninhabited 
because of the danger of pirate attacks (Nicholas 
1962:65-66). Rennell mentioned that floods con
tribute to the growth of an island, providing
"mould enough on it for purposes of cultivation," 

(1793:347) and described the islands of the Megh-
na below the (then) junction with the Ganges and 
Brahmaputra as rivaling "in size and fertility, our 
Isle of Wight" (1793:358). As Carstairs said, 
"...A newly formed island, though next season 
might see it swept away again, might also become 
a rich estate, of good land." (1895:242-243, 
quoted in Zaman 1991:553). W.W. Hunter, writ-
ing in the late 19th century, described how mid-
stream islands benefit from the silt depositions that 
coat the country after floods with "a top-dressing 
of virgin soil, brought free from the iimalayas... a 
system of natural manuring which defies the 
utmost power of over-cropping to exhaust its 
fertility" (Hunter 1894:1-2). 

1-6 

The agricultural value of some of the charlands led 
to the development of increasingly complicated 
laws about rights to them from the early 19th 
century onward. For example, it was necessary 
early on to develop a special body of law relating 
to island chars that were submerged at the time of 
the Permanent Settlement (or Decennial Settle
ment) of 1793. 

Because of their changeable nature and typical 
remoteness from the mainland, chars always have 
been treated differently in law, and in many places 
have been governed informally more than formal
ly. They even were affected by zamindariabolition 
and land reform legislation differently than other 
parts of the country; and special laws relating to 
land rights in the chars have not always had their 
intended effects. 

The emergence of chars can occasior conflict as 
competing parties try to claim them. Numerous 
scientific and journalistic reports about such 
situations have given chars a reputation for vio
lence. Zaman and others have made detailed 
analyses of island char society, especially legal and 
violent struggles over land rights. Zaman (1989) 
has compared Brahmaputra-Jamuna char areas 
around Kazipur to parts of southern Italy and 
Sicily where the Mafia is the effective local gov
ernment: 

"Few people in Bangladesh have 
heard of cases of poor peasants 
getting theirdue sharesof land in 
the newly emerged chars. On the 
contrary, the use of violence, 
dispossession, murder, rape and 
coriscation of crops andlivestock 
have become local, and almost 
establishedpractices of char lfe. 
7he selective use of violence by 
localjotedars who act as patrons 
of the lathiyalsJaggressive, stick
wielding bands of muscle-men] 
work as the ultimate arbitratorof 
dispute over new char lands. 
(Zaman, 1987:8). 
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Strong internal power relationships are part of the 
quasi-military situations described above. There 
are reports of displaced people being forced to 
serve as lathiyals for those who p'ovide diem with 
shelter.1 Crow and Mui hid (1990) described a 
credit system in one char area that led to debt 
servitude for many and diminished the capacity of 

2marginal farmers to profit from their crops.

Another group of reports highlights the supposedlystrong internal cohesion of char communities and 

their mutually supportive economic activities, such 
as sharing of supplies and even living areas ,s 
family fortunes shift. The North West Regional 
Study (FAP 2) draft final report, for example, says 
that "[Char people].. .have inJividual a'id collective 
strength to survive in situations which many would 
find impossible;" and "...There is a degree of 
collective endeavor on the chars that is not much 
in evidence in villages elsewhere." (Bangladesh 
Flood Action Plan 1992: 2-23). One report, 
apparently written by an NGO (Service Civil 
International?, n.d.), argues that people of the 
Bhuapur area in the lower reach of Brahmaputra-
Jamuna know they may need help from others 
someday, so they take care of each other "simply 
because they share a common understanding of the 
river and [its] unpredictability. ""Life in the char," 
as this source describes it, "is difficult, but the 
social and cultural adaption of this sizeable popula-
tion, and in a sense, their evolution along with 
their envirorment, has created a cultural inter-
change and i communal spirit that has adapted to 
the viciouisness of die river. The people who 
inhabit char villages have developed a unique 
coping mechanism and adaption to their environ-
ment. The Jamuna serves as both the common 
link, as well as, the common nemesis." 

Other FAP studies that have looked into socioeco-
nomic aspects of char life in varying degrees are: 
the Jamalpur Priority Project (FAP 3.1) mentioned 
above, the Flood Response Study (FAP 14), and 
the Flood Proofing Study (FAP 23). The Jamalpur 
Priority Project study (FAP 3.1) gathered informa-
tion on social and economic characteristics of a 
sample of households in 63 villages in the Brahma-
putra-Jamuna middle reach. A basic concern of the 
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Mhere [a]river was included within the limits of 

an [zamindari]estate, andl chars were thrown up 
in its bed after the Decennial Settlement, the 
question was notfreef'oin controvety till... 1921. 

Section 4(1) of [the Bengal Alluvion and Dilu
vion Regulation Xl of 1825/ las down that where 

the char is an accretion to riparianestate, the 

... 


proprietorofthe estate is entitled to settlement of 
the accretion as ifit were an increment to his 
tenure,; but where the char is an island in the 
tnidst of a river and the channel between it and 

the river is notfordable, it would be at the dis

posal of the Crown (section 4(3)); that is to say, 
that Government may settle it with any person 
they consider proper, or keep it under direct 

management. (Gupta, 1940:258-259). 

study is the potential of embankment construction 
to increase the flood risk on chars and setback 
(unprotected mainland) ,ands while improving 
flood protection to the mainland. On 'a smaller 
scale, other FAI) si,,dies have addressed the 
characteristics and needs of char populations in 
specific areas. The Flood Response Study (FAP 
14), for example, included five island char settle
ments in its sample of 30 villages. The Flood 
Proofing Study (FAI'23) also made some general 
recommendations for flood proofing programs in 
chars. All of these have emphasized, to one degree 
or another, the difficulty of life on island chars, 
their vulnerability to floods, the great variability in 
(and common inadequacy of) public services, and 
the serious economic disruption caused by losses 
of land and other assets to erosion. 

A major piece of related work done outside the 
Flood Action Plan was the Riverbank Erosion 
Impact Study (REIS), a joint project tf Jahangir
nagar University and Manitoba University, which 
covered three areas affected by erosion-Blio!a 
Island (deltaic), Kazipur (Jamuna), and Chilmari 
(Brahmaputra). The emphasis of the socioeconom
ic side of the REIS project was on displacement of 
populations and concomitant resettlement patterns 
and needs. In conjunction with this project, some 
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in-depth analyses were done of social organization 
and land tenure in specific char and erosion-affect-
ed populations of three regions. Having covered 
the deltaic Bhola area, this was the only compre-
hensive study to date to go into any depth on land 
and life in the coastal chars. Important difference-s 
were identified between settlement of river islands 
and deltaic chars. This project en)hasizcd te 
urgent need to address land tenure issues, such as 
land-grabbing in newly accreted lands, and has 
recommended that a national commission be 
formed for this purpose. The comprehensive study 
report included several complex suggestions about 
ways to improve char people's lives. Among its 
recommendations was a new system of floodplain 
zoning (Elahi and Rogge 1990; Elahi et al. 1991). 

Char people have attracted a certain amount of 
public attention in the local and international 
media, which tend to represent them as very 
deprived and needy of social services. 

"Remnote, isolatedand inaccessible 
the world of the Char people is 
hauntedby unemployment, malnu-
trition, superstition and above all 
uncertainty. Publicfacilities such 
as markets, clinics or schools are 
few and far between, even the 
hand of government extends only 
weakly into these backwaters." 
(M. Khan, Daily Star, 13 Septem-
ber 1993). 

A French film on char life, in which the NGO 
Service Civil International (SCI) collaborated, was 
viewed by a large foreign public. This film criti-
cally reviewed several development initiatives, 

NOTES 

I. Sharif Kafi, personal communication. 

2. Th. remote area described in this paper was not identified as 
August 1993) 

including river training works that might have 
negative consequences for char people, whose life 
was depicted as very difficult. A 1993 article in 
Nt...;onai Geographic magazine used charlands as 
an example of how in Bangladesh, "the power of 
the water to destroy is almost equally matched by 
its power to create." (Cobb, 1993:120). 

The chars and surrounding areas have indeed been 
the object of concentrated attention by few NGOs 
and other service providers (including 
PACT/PRIP). The most comprehensive study 
associated with such efforts is a baseline study of 
nutrition and socioeconomic indicators in Chilmari 
Thana by Bruce Currey. This study involved one 
review in 1979 and a follow-tip project in 1985. 

In the northern Jamuna, Rangpur Dinaipur Rural 
Service (RDRS), an NGO, has set up a large 
program for 12,000 char families living in 12 
areas, who have been organized into small self
help groups. The characterization of char life in a 
1993-1997 proposal by this organization reflects 
some of the same views found in the media (which 
philanthropic funding agencies are likely to use as 
their source of information): 

"Chars are normally very remote 
and accessible only by country
boats. Unemployment, severe 
malnutrition, poor health, aban
donment of women aiid supersti
tion are endemic. Publicfacilities 
and government services are very 
sparse. Char land is entirely 
sandy with little organic matter 
resulting in poor productivity. 
(RDRS, 1992). 

a char area, but it was one. (Ben Crow, pcrsonal communication, 
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Chapter 2 

AND LAND RIGIITSRIVER EVOLUTION, CtlAR DEVELOPMENT, 

2.1 Iistoric Evolution of the River System 

The delta of three 	rivers, the Brahmaputra, Gan-

ges, and Meghna, has created the land of Bangla-
of these three riversdesh. The combined flow 

makes this the third greatest river system in tle 

world. In a 1-in-100 year peak flood the combined 

flow of these rivers is more than six times that of 

the Mississippi (Coleman, 1969). The rivers drain 

a total catchment of 1.7 million km 2, which in-

cludes the most tectonically active mountains in 

the world, tle Himalayas, as well as the highest 

rainfall area in the world. The Brahmaputra and 

Ganges carry a vast sediment load, estimated at up 
3to one billion m per year (FAP 4, 1993), and are 

in a constant state of adjustment and change in 

response to seasonal variations in their flow and 
or sosediment loads. Within the past 200 years 

tie river system of what is now Bangladesh has 

undergone several 	dramatic changes. 

Map A in Historic Figure I shows tle lower 

Ganges-Brahimaputra river system in about 1770. 

The Brahmaputra curved east through Bengal and 

joined the Upper Meghna northeast of Dhaka, 
while the Ganges travelled a separate course to 

reach the Bay of Bengal west of the Meghna 

mouth. A major change in the Brahmaputra corse 
and Map Boccurred between 	 1780 and 1830, 

1830s, while the old Brahma-shows that in the 
putra course was still important, much of that 

went due south in tie new Jamunariver's flow 
River to join the Ganges. The combined flow then 

joined the Lower Meghna in a wide delta some 65 

km south of the present confluence (Rizvi, 1975). 

Between the 1830s and 1857-60, the Padma broke 

through more resistant Chandina Alluvium to join 

the Meghna near its present confluence. Since then 

the river system has been adjusting to these major 

changes. Map C shows the late-20th-century river 

system: the Old Brahmaputra is reduced to a flood 

spillway, and the combined Ganges-Jamuna flow 

passes through the Padma to join tie Meghna just 

north of Chandpur. 

The Ganges, too, has been a major contributor to 

the delta building process that has created the land 
While the size of the catchmentof Bangladesh. 


outside Bangladesh has changed little in historic
 

the course within what is now Bangladeshtimes, 

has gradually changed, as the active part of the
 

Ganges delta has migrated eastward.
 

At one time the Ganges main channel was in the 

area of the present Hoogly in Calcutta, but in the 

15th or 16th century the river swung eastward to 
that of the present dayfollow a course close to 

Gorai. By the mid-18th century the river had 
close tomigrated further east and entered tie sea 

the present Arial Khan. The basic route of the 

Ganges course is unchanged since then. 

In the past 200 years, then, the main flow of the 

Brahimaputra moved 60 km west, the Upper Megh

na lost much of its flow, a major new river (the 

Jamuna) was created, a vast river (the Padma) 

combining the Ganges and Brahmaputra-Jamuna 

flow was created, and this river then moved 

eastward to capture tie Meghna and form the 

present Lower Meghna. These changes resulted in 

tie Madhupur Forest Tract being surrounded by 

rivers, tie Dhaleswari flowing southeast from the 

Jamuna instead of northeast from the Ganges, and 

the Ganges flow moving progressively eastward. 

ISPAN Charlad Siudy - Summary 
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2.2 Stages of Char Development 

2.2.1 Physical Changes 

Once they emerge, chars change; and human 

use of them 	in differing ways aspopulations make 
they develop. One progression takes a char from 

sand deposition to siltation, and then to some kind 
followed after aof vegetation (usually grasses), 

period of years by cultivation and, eventually, 

human settlement. Given the vagaries of river 

the process can be aborted at anymorphology, 
point, and the prospects of change in a given char 

is a major topic of conversacion in afternoon 
men or women. Several settle-gatherings of char 

ments visited during RRAs were set up on a 

people waited to see whethertemporary basis as 

their islands would survive that year's erosion.
 

Typical patterns of physical development and 
one reach to anotherhuman land use differ from 

and among the four rivers surveyed by the inven-

tory.1 Figures 2.1 shows the evolution of charland 

use in the Jamuna, and Figure 2.2 illustrates the 

evolution of settled charland for each of the 

rivers.2 

In the Brahmaputra-Jamuna the majority of chars 

(56 percent) are settled and cultivated at the same 

time, although many (39 percent) are cultivated for 

time before 	being settled. In this river thesome 
intervals between formation and subsequent devel-

vegetation, cultivation, andopments-natural 
in thesettlement-are on average shorter than 

or Padma; but there are important differ-Meghna 
ences between sections of each river. Once a char 

in the Upper Meghna, for example, itis formed 
twice as long for vegetation toseems to take 

appear than in other areas of the same river or in 

The rates of develop-the Brahmaputra-Jamuna. 

ment in the Ganges are different fiom those of the 


other rivers, in that natural vegetation appears on 


average more slowly (after 1.9 years). Cultivation, 


on the other hand is subsequently initiated more 


rapidly, in less than two years. 


In the upper and middle reaches of the Brahma-


putra-Jamuna it takes nearly three years for culti-
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vation to begin after natural vegetation has ap
of the same riverpeared, but 	 in the lower reach 

is closer to two years, as it is in thethe average 
Padma. Cultivation is initiated more quickly (about 

two years after the appearance of natural vegeta

tion) in Meghna confluence chars than in those of 
reaches (3.5 and 2.6either the upper or lower 

years, respectively) of the:: same river. 

soonerJamuna chars are settled nearly two years 

after the beginning of cultivation than are Meghna 

chars (after 1.6 years and 3.5 years, respectively). 

In the Padma there was an average interval of 2.5 

years between cultivation and subsequent settle

ment; but in the upper reach it was 3.5 years. The 
but in average interval in the Ganges is 2.2 years, 

the upper reach it is nearly 3 years. 

In the Meghna and Ganges, simultaneou:, settle

ment and cultivation is not especially common (10-

II percent), and a large majority (more than three 

quarters) are cultivated before being settled. The 

Ganges middle reach has more char mauzas settled 

without cultivation (40 percent) than any other 

surveyed area. Approximately two-thirds (67 

chars are cultivated beforepercent) of Padma 
being settled, but 30 percent are settled ald culti

vated simultaneously. 

is similar to theThe Meghna-Padma 	 confluence 
from the upper and lowerPadma and differs 


percent
reaches of 	 the Meghna in that 20 of 
have been 	 settled andmauzas were found to 

beforecultivated 	 simultaneously. Cultivation 

settlement, however, is still the dominant sequence 

(74 of 102 cases, or 73 percent). 

Very few settlements in any river were established 

before the onset of cultivation (5 percent in Brah
the Meghna; 3maputra-Jannia; 6 percent in 

and 16 percent in thepercent in the Padma; 
does however, it takesGanges). If this occur, 


about three years for cultivation to be initiated in
 

both the Brahmaputra-Jamntna and the Meghna. 

as one year longer than it takes toThis is as much 
move from cultivation to settlement. Gi en that 

people may settle on charland under various 

arrangements that limit their rights to use the land, 
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Figure 2.1 Charland Use Evolution for the Janinina River (Averages) 
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or that some people may be forced to live on land 
that is not yet cultivable, the time taken for a 
settlement to invest in cultivation is not surprising, 

2.2.2 	 Bengali Terms for Char 
Development 

Char people, depending as they do on the shifting 
lands, have a special vocabulary for the all-impor-
tant changes in their environment. This vocabulary 
is not the same in all places, but the RRA team 
gathered some information on it, which helps to 
understand how char people see their world. Inthe 
Padma River a newly emerged char is called 
"floating river land" (nodi bhasha char), while a 
char that has existed for 10 to 20 years is called 
"ancient" (shabuk in the local dialect). In the 

lower Bra -raputra-Jamuna, people distinguish 
between a char, which emerges in the Bengali 
month of Ashwin (September-October) near the 
end of the monsoon season, and a doba char, 
which emerges later. In time, they explained, if it 
does not erode, it will become a "stable, estab-
lished" (kayemi) place suitable for human settle-
ment. The old words diara, char, and rehai are 
used interchangeably in the Padma to refer to 
islands, although char is the one currently in 
vogue. 

Every region has some words for the mainland. 
Common ones are: kayemi in the northern part of 
Brahmaputra-Jamuna (literally, "stable"), bir in the 
middle reach of Brahmaputra-Jamuna (around 
Jamalpur), a and desh (literally, "state") or denga 
(literally, "lands near a river") in the Ganges. 

2.2.3 	 Historie.s of Human Settlements 

Chars have come to be settled in a number of 
different ways; and the RRA team encountered 
many situations of people in transition of one sort 
or another. In every area there was a core group 
who said they had been there for several 1Ienera
tions, or as long as anyone could remember. 
Others had more specific migration histories. In 
the upper and lower reaches of the Brahmaputra-
Jamuna many people settled on chars as renters or 
sub-tenants of large landlords (zamindars or 

jotedars) within the past century. In the Ganges, 
three of the six settlements visited had populations 
that had been recruited recently by large landlords 
seeking to claim, clear, and cultivate new chars. In 
the Ganges and Padma RRA studies these land
lords were still referred to as zamindars. Many 
settlers 	 in each area move from place to place 
within the rivers in small groups seeking sanctuary 
with relatives or acquaintances when their lands 
disappear. Some chars have been settled from the 
mainland or other chars by people taking advan
tage of government land distribution or "cluster 
village" programs.' Some influential men of 
certain char regions own land in several places and 
move together with a retinue of dependents from 
place to place as their lands come and go, while 
others deploy forces of sharecroppers on their 
charlands but remain on the mainland as absentee 
landlords, a common pattern in the middle Padma 
and a pattern occasionally found in the Brahma
putra-Jamuna and Ganges as well. 

In some areas, social distinctions based on migra
tion history persist. In the northern reach of the 
Brahmaputra-iamuna, for example, one group 
calling themselves Bangalissees themselves as the 
original set:iers in their chars and maintain, 
slightly different customs and some social distance 
from another group, the Bhatiyas,whose predeces
sors came mainly from Pabna District and My
mensingh (including Tangail) around the turn of 
the century. A similar situation was found in the 
Ganges, although in this case some of the original 
settlers called themselves either (Yauras or 
Deshis, and the "newcomers" are called Bang
alis.' The grandparents of the latter group came 
from Dhaka, Manikganj, and Noakhali seeking 
agricultural land and work opportunities in char
lands. 

2.3 	 Land Rights 

Against the backdrop of the dynamic erosion and 
accretion of charland, the question of land rights 
assumes particular significance. Successive surveys 
conducted by the government have not been done 
in a way that dispels the confusion about the sub-
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ject; rather, these have often added to the confu-

sion by not trying to properly build one upon the 

other. 

Land in the chars can be owned either by individu-

als or by the government; in the latter case it is 

known as khas land. In what follows, the subject 

of land rights is first discussed with respect to 

privately owned land, followed by a discussion of 

khas land. 

2.3.1 Privately Owned Land 

over who owns how much ofThe controversy 
land on chars does not becomenewly accreting 

the land in question was previous-acute as long as 

ly recorded as belonging to a particular person, 


and the process of accretion takes place in quick 

succession to the event of erosion. When land is 

expected to accrete relatively soon after erosion (as 

the case in the Meghna confluence,has been 
where the average interval between erosion and 

years and the average timeaccretion is three 

between accretion and settlement is three years; 


see Table 2. 1), the erosion-affected people prefer 

and mostly manage to stay nearby where they can 
the landmonitor the status of their land. Once 

it is common practice to re-demarcatesurfaces, 
their land using private arnins (land surveyors) to 

If there are some smallmake fresh measurements. 
com-controversies, the matbars (leaders of local 

Table 2.1 Examples of Erosion-Accretion-SettleirIent 
Chars 

Mauza 

Adam Manirabad 

Char Allen 

Dakhsin Borochar 

Chirar Char 

Nasirarkandi 

Shibsen 

Source: Charland RRA 

Erosion Year 

1988 

1987 

1975 

1974 

1988 

1987 
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munities) usually resolve them. Major disputes 

may end in violent conflicts and formal litigation, 

however. Such disputes are more frequent in areas 

where land remains submerged for a long time 

after erosion, so that ownership rights become 

blurred. 

The current law on land ownership in die context 

of erosion and accretion states that when the land 

belonging to an individual is eroded and later 
land becomes theresurfaces, the newly emerged 

property of the government. In practice, people 

whose land is eroded resort to various means to 

preveut such an eventuality. There are some who 
on the eroded land to avoidcontinue to pay taxes 

official attention to, and subsequent recording of, 

the fact that the land in question has actually been 

Others manage to divert attention byeroded. 

exerting their influence. When the land resurfaces,
 
these people arrange to pay backdated taxes, so
 

that the erosion phase of the land does not get 
people use similarofficially recorded. Powerful 

means to obtain new land, paying back taxes on 

tie land of people who have left the area. 

An average tahsil (land record/revenue) office has 

very little in the way of personnel or resources 

vehicles and boats) to cover the geographical(e.g., 
area under its jurisdiction, and it would be naive 

to expect that these laws could he implemented by 

them. The government cannot expect to collect all 

Timing for Meglna Confluence Island 

Accretion Year 

1990 

1989 

1980 

1978 

Still Eroding 

1990 

Settlement Year 

1993 

1991 

1983 

1981 

People Migrating Away 

1993 

/
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land 	taxes when the land in question is eroded and 
submerged. Apart from a few people who lost 
small 	pieces of land and are interested in govern-
ment 	loans requiring that all land taxes be paid up, 
most 	erosion victims in the RRA study areas very 
seldom pay taxes on eroded land. The char people 
also 	feel that tax rates for the mainland and chars 
should be different since their land tends to be less 
productive and the risk of losing crops is much 
higher than in the mainland. As a result, collection 
of land 	taxes is extremely poor (one talsil office 
reported that tie "good" areas would pay up to 20 
percent of the assecsed amount). 

2.3.2 	 Land Rights Laws: Alluvion and 
Diluv-on 

The laws on land rights for chars subjected to 
erosion and accretion have the following historical 
milestones: 

* 	 Permanewt Settlement, 1793-established 
proprietary rights of zamindars 

" Bengal Alluvion and Diluvion Regulation 
(XI of 1825) 


" The Bengal Alluvion Act, 1868 

* 	 State Acquisition and Tenancy Act, 

1950--abolished proprietary rights of 
zamindarsand (Sections 86, 87) modified 
charland rights of others 

" 	 Ordinance LXI of 1975 (effective from 4 
November 1972) 

Of these legal documents, the last two are most 
relevant to present-day understanding of the 
subject. While tie Act of 1950 allowed the repos-
session of accreted land by the previous owners if 
the accretion occurred within 20 years of its 
erosion, the Ordinance of 1975, an Amendment to 
the Act of 1950 brought about by a Presidential 
Order (No. 135) in 1972, provides that "all newly 
emergent lands previously lost by diluvion should 
be restored not to the original owner but only to 
the government". Recently there have been moves 
to revert to the 1950 procedure. 

The people of the chars find it very hard to accept 
a law that says that their land would not be turned 

back to them if and when it resurfaces. While the 
purpose of the law might have been to "recover" 
land from the powerfuljotedars and redistribute it 
among tie landless and marginal farmers, in 
reality such redistribution is rare. Instead, "redis
tribution" in the opposite direction is more com
mon. Powerful people are able to use whichever 
land legislation is to their advantage to retain land 
ot add to their holdings. They may, for instance, 
draw the erosion of other people's land to the 
attention of the land administration hoping that the 
land 	will be declared kJlas when it resurfaces, so 
they 	can then lease it and obtain control over it. 

2.3.3 	 Government-Owned (Khas) 
Land 

A large proportion of charlands in some areas, 
particularly in the Ganges, is k/zas land. Rights 
over the use of khas land often bring about contro
versies and conflicts. 

The rules and regulations on how to put klzas land 
to use specify taking a lease from tile local land 
revenue (tahsil)office; such leasing is commonly 
known as obtaining a "DCR," (Duplicate Carbon 
Receipt). In reality, considerable khas land seems 
to be forcibly occupied by locally influential 
people. It ik common practice for such people to 
lease a smalh amount of khzas land from the gov
eminent, and then spill over their domain of 
control (and use) into much wider territories of 
,has land. 

Many char areas, particularly in tile Ganges and 
Padma, 	were under the active control of zanitars 
from the time of British rule. When the zamnindari 
system was abolished by the East Pakistan State 
Acquisition and Tenancy Act of 1950, much of the 
land there was converted to khas land. A few 
households in these areas still claim very large 
landholdings (well above the currently allowed 
ceiling) because their forefathers had big landhold
ings (mostly obtained as revenue collection estates 
under the zamindarl system). Since the law does 
not permit such large holdings, these people are 
s..id not to have proper documents to claim such 
ownership. Typically, people keep land in the 
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names of their relatives to get around the con-
straint of the land ceiling. Because they do not 
have proper official documents to claim ownership 
of all that land, these large landowners are not in 
a position to sell off their land to purchase proper-
ty in the mainland, if they should so desire. 

To maintain authority on such land, these influen-
tial people try to attract erosion-affected house-
holds and other very poor groups to settle on 
"their" land. One way of doing this is to announce 
to potential settles that they can take home all of 
the first two crops they produce, as these crops 
will require high investments in labor in c!earing 
natural vegetation and preparing the land. The 
people controlling the land often do not honor 
these informal contracts, and at times there have 
been conflicts between those who control the land 
now and others who seek to control it, resulting in 
the real cultivators not being able to get their own 
harvest, 

Influential people who have traditionally had 
possession of khias land often retain the ownership 

NOTES 

of that land through cycles of erosion and accre
tion. 

In some cases, newly accreting khas land is dis
tributed among the people of a ntauza/village, the 
distribution usually being skewel in favor of the 
local elite. Although the government has a pro
grain of leasing out khas land to poor landless 
people, there has been very little evidence of its 
implementation. Usually influential people, such as 
matbars, large landowners, and union parishad 
chairmen, arrange applications from eligible 
candidates but maintain control over the leased 
land, settling tenants on new chars, for example, 
and even charging rent for homestead land in the 
Padma. While cluster village projects organized to 
settle khas land in chars were found in the Upper 
Meghna and middle Ganges, these resulted in 
discontent among local people because of alleged 
irregularities in land allocation, and only involved 
a small fraction of the land and erosion victims. 

1. This report is based on inventory data documenting mauza residents' memories of the years of charland formation, appearance of 
natural vegetation, beginning of cultivation, and First human settlement. For the Brahmaputra-Jnmuna it relates only to data on chars 
formed since 1920 and for the Mcghna, Padina, and Ganges, to the most recent land formations and subsequent developments. 

2. The figures are hased on data in Appendix Tables A. I, A.2, and A.3 in the Socioeconomic Study. 

3. Thdr se Blanchct, personal communication. 

4. The char people whom the North West Regional Study (FAP 2) interviewed, "had moved to the char due to the loss of land and 
possessions in floods elsewhere. Indeed, in two perennial char areas, Rnhmatchar and par-Diara, near Gaihandha, fifty percent of them 
said they had migrated to the char from the sanie place on the mainland.' (1992:4-1). 

5. According to Ralph Nicholas (1962: 132), who did a co,nparativm study of settlements in the deltaic and moribund floodplain of West 

Bengal, Ba gali was the name by which the Mahisya cultivatingjati (cnste) referred to themselves throughout the state, lIe pointed out 
that the Mahisyas were such a large part of the population that, It seems quite reasonable that they should equate themselves with the 
'nation." 
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Chapter 3
 

COMPARATIVE ANALYSIS OF TIE RIVERS
 

3.1 Coverage 

The Charland Inventory is the result of a data 
collection exercise involving interviews with key 
informants and officials in 3,306 mauzas (revenue 
villages) covering the charlands of the four main 
rivers. For the Brahmaputra-Jamuna, 1,443 mau-
zas were surveyed in 1992, using a 1992 Landsat 
image. In 1993, the survey covered 639 mauzas 
along the Ganges, 485 on the Padma, and 739 on 
the leghna and related the data to a 1993 Landsat 
image. The different survey dates, Landsat images 
used, and slight differences in the interview check-
lists used account for differences between rivers in 
the type of data in the tables. 

The study covered an area of 8,444 kil' (almost 6 
percent of Bangladesh), and it was dominated by 
the Brahmlaputra-Jamuna charlands, which ac
counted for 45 percent of the area covered (Table 
3. 1). The Brahnapttra-Jamuna and Meghna are 
each about 70 percent island or attached char 
mauzas, but in the Ganges and Padma, more than 
40 percent of the total area is in unprotected 
mainland mauzas. Based on the dry season satellite 
images, the proportion of the charland area that is 
usable (vegetated or cultivated land) is remarkably 
consistent between rivers, 
(Table 3.2). The remaining 
water in the dry season or 
has relatively less water and 

averaging 63 percent 
area showed as either 
as sand. The Ganges 
more sand, reflecting 

Table 3.1 Geographic Area of the Charland Survey Areas 1992-93 

Brahinaputra-

Location 

Ishld Char 


Attached Char 


Total Chars 


Unprotected Mainland 


Total Per River 


% of Survey Total 


Island Char 


Attached Char 


Total Chars 


Unprotected Mainland 


ISPAN Chartand S(udy - Summary 

Jamuna Ganges Padma Meghna Total 
1992 1993 1993 1993 1992-93 

AREA (kn 2 

1,482 476 427 897 3,283 

1,191 456 205 510 2,362 

2,673 932 632 1,408 5,645 

1,158 636 456 549 2,798 

3,831 1,568 1,088 1,957 8,444 

45.4 18.6 12.9 23.2 100.0 

PERCENT BY RIVER 

38.7 30.4 39.2 45.9 38.9 

31.1 29.1 18.9 26.1 28.0 

69.8 59.4 58.1 71.9 66.9 

30.2 40.6 41.9 28.1 33.1 
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Table 3.2 Charland Area by Surface Type 

Braldmaputra- Ganges 
Surface Type Jamuna 1992 1993 

Water 21 15 

Sand 14 20 

Cultivated/vegetated 65 65 

present low flows in the dry season. The Meghna 
has a higher proportion of water and less sand, 
reflecting the estuarine formation of the lower 
Meghna. 

3.2 Demographic Profile 

Almost 4.3 million people lived in the active 
floodplain of these four rivers in 1992-93, the 
majority of them along the Jamuna and Meghna 
(Table 3.3). Of the total floodplain population, 
1.85 million (43 percent) live on chars, and they 
are concentrated in the Jamuna and Meghna. 
Because of high populations on island chars in 
these two rivers, 50 percent of the population 

Padma 
1993 

Meghna 
1993 

Total (ha) 
1992-93 

Total (%) 
1992-93 

28 36 2,049 24 

13 3 1,050 12 

59 61 5,345 63 

covered lives on chars. In the Jamuna they are 
spread along the length of the river, but in the 
Meghna they are concentrated in the confluence 
and lower reach. These two rivers are the only 
ones where the island char population grow after 
the 1981 census (Table 3.4). The island char 
populations of the Ganges and Padma fell during 
this period as a result of morphological changes 
and channel widening (which converted these 
mauzas from mainland into island char, for exam
p1C). 

Overall population growth in the charlands be
tween 1981 and 1992-93 was comparable to the 
national average growth rate, but population 
density is very uneven in the charlands. Unprotect-

Table 3.3 Population of the Charland Survey Areas 1992-93 

Brahmaputra-
Jamuna Ganges Padma Mcghna Total 

Location 1992 1993 1993 1993 1992-93 

TOTAL POPULATION 

Island Char 512,996 54,395 55,630 325,485 948,506 

Attached Char 407,052 141,245 92,506 260,635 901,438 

Total Chars 920,048 195,640 148,136 586,120 1,849,944 

Unprotected Mainland 897,712 495,788 470,519 579,667 2,443,686 

Total Per River 1,817,760 691,428 618,655 1,165,787 4,293,630 

%of Survey Total 42.3 16.1 14.4 27.2 100 

PERCENT BY RIVER 

Island Char 28.2 7.9 9.0 27.9 22.1 

Attached Char 22.4 20.4 15.0 22.4 21.0 

Total Chars 50.6 28.3 23.9 50.3 43.1 

Unprotected Mainland 49.4 71.7 76.1 49.7 56.9 
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Table 3.4 Increase in Charland Survey Area Population, 1981-93 (percent) 

BangladeshBrahrnaputra-
Jarnuna Ganges Padma Mcghna Average 

1992 1993 1993 1993 1981-92Location 

Island Char +33 -21 -43 +33 +26
 

+8 +18 -1 -3 +26
Attached 	Char 

Unprotected Mainland 	 +14 +7 +20 +31 +26 

ed mainland has population densities at least equal the dry season water area of the main rivers in the 

to the national average. Compared with the char- period of analysis in all but the Ganges river, 

lands as a whole, people are crowded into the totalling 36,616 ha more water (Table 3.6). The 

partly as a result of land resource base of the charlands, therefore, isunprotected mainland areas, 

erosion and partly because more stable and pro- declining and becoming more crowded.
 

ductive land is available in those areas. Attached 
Average annual erosion rates vary greatly betweenchars consistently have higher population densities 

upper Meghna isthan island chars, but the difference is less marked rivers and river reache... The 

in the Jamuna and Meghna, where 
island chars are able to support more Table 3.5 Charland Survey Area Population Density 

than 40 percent of the national popu- Relative to Bangladesh Average, 1991 (per

lation density (Table 3.5). The combi- cent) 
nation of more stable islands and high Brahnapulra

proportions of island charland i Janua Ganges PadBha Meghna 
these two rivers, may enable more Location 1992 1993 1993 1993 

people to remain in the chars, moving 
41.9 14.9 17.0 47.6 

between islands as they emerge and Island Char 

erode. Attached Char 44.8 40.6 59.0 67.0 

Unprotected 101.7 102.1 135.3 138.4 
Mainland 

3.3 	 Erosion and River 
Morphology 

more or less stable, while the lower Meghna 

During the past decade or so, al, four rivers have experienced extensive and extreme erosion during 

tended to widen and take on more braided forms. 1984-93, particularly on the right bank (Table 

Landsat image analysis gives an estimate of almost 3.7). Sustained annual erosion rates of 100 meters 

87,000 ha lost due to bankline erosion (net of or more over a 10-year period are notable, and 

accretion), more than 50 percent of which was occurred on both the lower Meghna and Padmna, 

along the Brahmaputra-Jantna (Table 3.6). On av- where satellite image analysis in the inventory 

erage, about 8,700 ha of mainland are lost each reports reveals major changes in the river courses 

year to erosion by the main rivers. Within-channel in this period. By comparison, the Meghna confl,

changes, however, result in replacement of main- ence, Jamuna, and Ganges experienced serious but 

land by chars: more than 50,000 ha of char accret- somewhat less extreme erosion rates. 

ed (net) between 1984 and 1993. As shown above, 
,he population density or carrying capacity of these Differences in left and right bank erosion rates 

cliars is lower than the unprotected mainland, mean that the Jamuna, and to a lesser extent the 

Moreover, there was a substantial net increase in Padma and Meghna, are migrating. Analysis of 
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Table 3.6 Total Area Eroded in tie Charland Survey Areas, 1984-93 (11a) 

Bra maputra-

Location 

Bankline Erosion 

Bankline Accretion 

Net Bankline Erosion 

Annual Rate 

Net Charland Accretion 

Annual Rate 

Net Change 

Annual Average Change 

Areas of accretion in parentheses. 

Jamuna 
1980-92 

50,032 

6,767 

(43,265) 

(3,605) 

23,568 

1,964 

(19,697) 

(1,641) 

Ganges 
1984-93 

BANKLINE 

20,159 

9,085 

(11,074) 

(1,107) 

CHARLAND 

11,203 

1,120 

OVERALL 

129 

13 

Table 3.7 Mean Bank Erosion Rate 1984-93" (m/yr) 

Brahmaputra-
Jamuna Ganges Padnma 

Right Bank 80 27 121 

Left Bank 46 67 38 

Total 126 94 159 

"1980-92 for Brahmaputra-Jamuna. 

Padna 
1984-93 

Meghna 
1984-93 

Total 
1992-93 

16,206 

2,09,4 

(14,112) 

(1,411) 

19,902 

1,359 

(18,543) 

(1,854) 

106,299 

19,305 

(86,994) 

(8,699) 

9,020 

902 

6,587 

659 

50,378 

5,038 

(5,092) 

(509) 

(11,956) 

(1,196) 

(36,616) 

(3,662) 

Upper 
Meghna 

-9 

7 

-2 

Meghna 
Confluence 

20 

94 

114 

Lower 
Meghna 

295 

47 

342 

Table 3.8 Changes in Average Width of te Main Rivers, 1984-93 

Brahnaputra- Upper Meghna Lower 
Location Jamuna Ganges Padma Meghna Confluence Meghna 

1973 Width 8,084 

1984 Width 4,367 5,689 3,406 7,981 5,737 

1992 Width 10,611 

1993 Width 4,693 7,116 3,391 9,009 8,819 

Total Change 2,527 326 1,427 (15) 1,028 3,082 

Annual Rate (m/yr) 126 33 143 (2) 103 308 

ISPAN Charland Study - Suimmary 
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Table 3.9 Estimated Population Displaced by Erosion, 1981-93 

Location 

Brahmaputra-
Jainuna 
1981-92 

Ganges 
1981-93 

Padnma 
1981-93 

Meghaa 
1981-93 

Annual 
Average 

Bank Erosion 398,416 55,005 133,282 141,736 728,439 

Per Annum 36,220 

historic maps and satellite images shows that the 
Jamuna's centerline has moved an average of 4.3 
km west since 1830, with a maximum westward 
movement of 13 km at its northern end. Analysis 
of a series of images from 1973-92 shows that this 
river is migrating westward at an average rate of 
50 m per year. 

The centerlines of all the rivers are moving, but 
all except the upper Meghna have also been 
widening. Table 3.8 shows that the Ganges has 
widened relatively slowly, but the Brahnmaputra-
Jamuna has widened over a 19-year period at well 
over 100 m a year averaged over its length. 
Similar widths may in time be achieved by the 
Padma, which carries the combined Jamuna and 
Ganges flows, 

The effects of bankline erosion and widening of 
the river channel have been great. Analysis of 
population data, combined with the satellite image 
analysis, indicates that during the period 1981-
92/93 an average of almost 64,000 people were 
displaced by bank erosion every year (Table 3.9), 
or 728,000 people over the whole period. More 
than half the displacement was along the Janiuna. 

4,584 11,107 11,811 63,722 

This ignores changes in the chars within the 
changing banklines. Char erosion and accretion 
results in more people being displaced, and in the 
Brahmaputra-Jamuna the Charland Inventory found 
that 90 percent of the within-bank area had 
changed between char and water at least once 
during the period 1973-92. Therefore, the majority 
of char inhabitants are likely to have moved in that 
period. In the Kurigram sample area, 25 percent 
of homesteads were reported to have eroded in 
1988 alone. 

The growth of within-bank char areas means that 
some erosion victim:; can find a living in the 
chars. The study estimated the population that was 
displaced by bank erosion, but that could not have 
been accommodated in the charlands and instead 
shifted either to the charland fiinge (sheltering on 
embankments) or left the charlands completely. 
According to these estimates, 187,000 people 
permanently left the Jamuna charlands, 19,000
44,000 left the Ganges, 123,000 departed the 
Padma, and about 120,000 left the Meghna. 
Hence, an estimated 462,000 people were dis
placed over an 11 -year period, or 12 percent of 
the 1981 charland population. 

Table 3.10 Cultivable Land Per Capita in Charland Survey Areas (ha) 

Brah maputra- Bangladesh 
Jamuna Ganges Padma Meghna Average 

Location 1992 1993 1993 1993 1991 

Island Char 0.14 0.35 0.24 0.12 0.09 

Attached Char 0.18 0.21 0.15 0.13 0.09 

Unprotected Mainland 0.12 0.11 0.08 0.08 0.09 
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3.4 Agriculture Table 	3.11 Cropping Intensity in Charlad Survey Areas 
(percent)*
 

The island and attached chars offer Bangladesh
 
some advantages over mainland areas. Ganges Padma Meghna Average
 

Availability of cultivable land is Location 1993 1993 1993 1981-92
 
higher than the national average
 

147 172
(Table 3.10), whereas some unpro- Island Char 174 162 

tected mainland supports more people Attached Char 189 190 143 172 
172relative to BnldsisawoeCrpigthe land resource than does Unprotected 186 179 153 


Bangladesh as a whole. Cropping Mainland
 
intensity reported in the inventory
 

lower in the Data not collected for Brahmaputra-Janmuna.
does not appear to be 

charlands than for Bangladesh as a 
whole (Table 3.11), yet the island and attached made from the catkin grasses that are such an 

chars appear to be less productive than mainland important component of the charland environment 

areas. In part this !eflects soil conditions; but the and resource base. By comparison, on unprotected 

uncertainties of erosion, frequent flood damage, mainland 60-70 percent of houses have sonC 
corrugated iron in their construction. Char
land housing, therefore, is less substantial, 

1993' but is derived from local materials and is lessTable 3.12 Percentage of Kutcha Housing, 

Ganges Padma Meghna costly to replace following flood damage or 
Location erosion. 
Island Char 61 53 52 

Boat transport is critical to trade and to stir-Attached Char 32 50 	 40 
vival in times of erosion or flood in the 
charlands. Mechanized boats have become 

Unprotected Mainland 38 30 	 30 widespread in Bangladesh in the past decade. 

37 Table 3.13 shows that there are relativelyAverage 39 36 
more mechanized boats in the chars than in 

"Data not collected for Brahmaputra-Jamuna. 	 mainland areas, as might be expected, but it 

also indicates that there are relatively fewer 

and control of land by large landowners may all be boats in the Brahmaputra-Jamuna conipared with 

more important factors. Irrigated crops are scarce the population. This implies a potential problem 

in many of the char areas, except for the Meghna, along this river for evacuation during extreme 

yet river water and groundwater are abundant, floods, and it may limit access to markets and the 

Given the uncertainties of the mon
soon, the focus of agricultural devel
opMent should be on the dry sea- Table 3.13 households Per Mechanized Boat in the 
son-on high-value crops that can be Charland Survey Areas 
harvested before the first flood peaks, Brahimaputra
for example. Jamuna Ganges Padma Meghna 

Location 1992 1993 1993 1993 

3.5 Standard of Living Island 	Char 79 55 32 43 

Attached Char 97 90 49 63 

A majority of char houses are corn- Unprotected 99 201 149 65 
pletely kutcha (Table 3.12), and very Mainland 
often have walls and thatch roofs 

ISPAN Charhand Siudy - Summary 3-6 



Table 3.14 Cattle Per Household in the Charland Survey Areas 

Brahmnaputra-
Jamuna 

Location 1992 

Island Char 0.88 

Attached Char 0.71 

Unprotected Mainland 0.84 

ability of charland people to sell produce inthe 

mainland, 

Given the extensive areas of grassland in the chars 
and the risk of erosion and flood, cattle are an 
ideal asset and business since they can be moved 
to safety (unlike land) and can be sold in times of 
need. While the RRAs found that in some char 
areas cattle fattening during the winter and pre-
monsoon is important (in the upper Meghna, for 
example, which has a combination of grazing, 
crop residues, and access to markets), cattle 
ownership per household in the chars is lower than 

Ganges 
1993 

Padina 
1993 

Meghna 
1993 

Bangladesh 
Average 
1981-92 

1.24 0.67 0.74 1.33 

1.54 0.64 0.56 1.33 

1.08 0.60 0.90 1.33 

the national average (Table 3.14). There would 
appear, therefore, to be opportunities to expand 
cattle raising in the charlands. 

Service provisions are generally poor in the chars 
compared with mainland areas. This partly reflects 
difficulties of access, but also a peripheral position 
with respect to local administrative centers. There 
has been an emphasis in development work on 
building infrastructure, such as roads, that is 
clearly inappropriate in the chiars, but alternative 
investments to improve liftin the chars have 
neither been found nor implemented. 
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Chapter 4
 

JAMUNA SUMMARY
 

putra's braided pattern of multiple, shifting ana
4.1 Janiuna Study Area 

branches separated by chars ("braid bars"). Braid
ed rivers are characterized by unstable banklines

The western boundary of the Jamuna study area is 
and, in the and rapid rates of lateral movement.the Brahmaputra Right Embankment 

north, the Kurigram embankment. The left bank 
boundary consists of the Indian border in the far Annual flow in the Jamuna is characteristically 

south of there, existing and proposed high from June through September, a result of
north and, 

embankment alignments, including what would Himalayan snowmelt and monsoon rains, and very
 

form the FAP 3. i controlled flooding embankment 	 low in the winter. Annual flood peaks are on the 

order of 60,000 cumecs, three times the peak flow
between the Old Brahruaputra off-take and Jagan-

of the Mi, sissippi (Coleman, 1968), and may
nathganj Ghat. 

exceed 100,000 cumecs in a 100-year return 
period flood (FAP 1, 1992). 

4.2 Morphology 
Analysis 	 of maps dating from 1830, 1914, and 

as eight dry season satellite images
Until the late 18th or early 19th century, the 1953, as well 

Brahmaputra followed a different course than it from various dates between 1973 and 1992, shows 
that the river has been steadily moving westward.

does today. The Old Bralfmaputra, now a wither-
was once the Since 1830, the centerline of the Jamuna has

ing distributary of the main river, 
of 28 in per year,main channel of the river. A major avulsive event shifted west at an average 

1780 and 1830 caused the river although it has moved less at nodal points such as
sometime between 

the one near Bahadurabad ghat (middle reach), and 
to veer some 	70 km westward of its old course, 

near the Ganges confluence,swinging to the west of tie Madhupur Forest 	 just north of Aricha 

Tract. The new river channel it created, called the 	 it has moved east since 1973. 

Jamuna, is still adjusting to the shift in location. 
The channel has also been widening, increasing 
from an average of 6.2 kin in 1830 to 10.6 km in

Its overall length of nearly 3,000 km and a catch-
ment area of around 560,000 ki, make the Brah- 1992. Furthermore, although the long-term widen

one of the world's greatest rivers. In ing trend (1830-1992) has averaged 27 m per year,maputra 
addition to a large catchment area, the Brahma- analysis of the trend from 1973 to 1992 shows that 

m 
putra carries a very high sediment load, estimates 	 widening has proceeded at an average of 140 

per year. The 	west bank eroded at an average of
of which put it on the order of 5 million metric 

about 100 inper year between 1973 and 1992, but 
tons per day in flood (Coleman, 1968), and aver-

there were considerable local and short-term varia
aging between 140 million (FAP 22, 1992) and 

The tions in erosion. Local bank erosion rates can be
500 million in3 per year (FAP 1, 1992). 
combination of large and variable discharges of 	 much higher, but rarely continue for many years. 

Analysis of erosion rates at half-kilometer intervals 
water and sediment is responsible for tie Brahma-

ISPAN Charland Study - Summary 
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along the right bank showed that in 80 percent of 
cases the duration of "catastrophic" erosion (more 
than 350 m per year) was two to four years. There 
is a less than 10 percent chance that catastrophic 
erosion will persist at a site for more than four 
years, or that erosion of 200-350 m per year will 
persist for more than seven years. Conversely, 
periods of very low rates of bank erosion, less 
than 25 in per year, have a less than 50 percent 
chance of lasting more than five years before 
higher rates of erosion recur. 

4.3 Population and River Dynamics 

Tables 4.1 and 4.2 summarize some of the most 
important inventory data by land type. The inven-
tory estimates tie total 1992 study area population 
to have been 1.82 million, of which 0.51 million 
lived in mauzas covering the 282 existing island 
chars. The attached char population was 0.41 
million, and there were 0.90 million people on 
unprotected mainland, including setback land. 
Between 1981 and 1992 the total charland popula, 
tion grew by 17 percent. But within this period 
there were major shifts in the distribution of 
people due to bank erosion. Between 1980 and 
1992, 50,000 ha of mainland eroded and only 
6,000 ha accreted, a loss of 23 percent of the 
mainland in the study area. This mainland was 
estimated to have supported 400,000 people in 
1981. Therefore, bank erosion must have forced 
26 percent of the 1981 study area population to 
move between 1981 and 1992. Many apparently 
moved to island chars, while others moved to the 
diminishing area of setback land or left the char-
lands altogether. 

Population growth in the mauzas within the 1980 
banklines was very rapid over the period, increas-
ing 92 percent as people moved to occupy new 
charland and were forced onto chars by bank 
erosion. Moreover, population density in the 
remaining unprotected mainland continued to 
increase, particularly on the west bank, where in 
1992 it reached 1,342 persons per km2 in mauzas 
unaffected by erosion, compared with 773 persons 
per km2 in equivalent east bank mauzas. It appears 

4-2 

that tie higher rate of west bank erosion due to the 
changing river course has forced people into an 
ever-narrower band of land between the river and 
Brahmaputra Right Embankment (BRE). 

FAP 1 (19(,2) predictions of the bankline in 2011 
over 190 km of the river's 246 km length, imply 
erosion of about 49,500 ha. At current population 
densities and growth rates, that land would support 
about 578,000 people. Of those, 179,000 might 
find homes and land on newly accreted attached 
chars within 2ie Jamuna charlands, the remaining 
399,000 people would have to seek shelter in the 
island chars, in the diminishing setback land, or 
outside the charlands. The problem is likely to be 
worse in tie lower reach of the river, where 
population densities are highest on the unprotected 
mainland. These estimates ignore the risk of 
earthquake, which could result in more dramatic 
chang,.s in river course. 

Future erosion is clearly a threat to the "perma
nent" settlements on the Jamuna mainland, but for 
the 500,000 or so people living on mid-channel 
chars it is an ever-present danger. Analysis of 
images covering 1973-92 shows that only 30 per
cent of vegetated land on chars persisted for 14 or 
more years. In fact, 66 percent of the total within
bank area changed between channel and char at 
least twice during the 19 years. The majority of 
the mid-channel population, therefore, must have 
moved at least once during the period due to 
normal erosion or submergence of their land 
(excluding peak floods). 

In 1991, relatively few households migrated away; 
only 2 percent left their miauza, although there 
were locally higher rates, particularly in the lower 
west bank. On the other hand, 4 percent of house
holds present in the study area in 1992 had moved 
into their mauza in tie previous year, mainly to 
colonize accreting east bank attached chars. Sea
sonally, in-migration was more common than out
migration. This appears to be an adjustment to the 
hydrologic cycle, whereby people move into island 
chars and attached chars to c,'ltivate and raise 
livestock during the dry season and leave when the 
land is flooded. 
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Table 4.1 Qualitative Summary of Differences between Char Land Types - Jamuna 

Characteristic Island Char Attached Char Unprotected Mainland 

Land Much sand and water, 
48% vegetated, 

Moderate sand and 
water, 61% vegetated. 

Little sand or water, 91% 
tated. 

vege-

Population Lowest density, average 
320 per kin', but growth 
greater than national 
average since 1981. 

Density slightly higher 
than islands (342 per 
ki), but low growth. 

Highest density, 773 per km2 . 

Caught up with national average 
since 1981 due to rapid growth 

as erosion victims concentrated 
in remaining mainland areas near 

their eroded land. 

Migration in 
1991 

More in-migration, per-
manent moves as land re-
appears or in response to 
erosion elsewhere, and 
temporary moves to use 

More in-migration, 
particularly seasonal in-
migration; attached chars 
may be subject to more 
rapid morphological 

Localized out-migration linked to 

bank erosion, relatively less in
migration. Mauzas may be near 

capacity following past in-migra

tion and bank erosion. 

seasonally available land. change. 

Infrastructure Relatively poor high 
school and health facility 

Relatively poor high 
school and health facility 

Relatively good high school and 

health facility provision. More 

provision. Access to main-
land facilities constrained 

provision. Primary 
school provision same as 

markets. 

by river channels, other char types. 

Livestock Low numbers relative to 
land area, but slightly 
higher per household than 

Relatively low numbers. High numbers relative to land, 

but this reflects population densi

ty not greater ownership. 

other land types. 

Boats Better availability of me-
chanized boats, but cover-

Boat availability same as 
in unprotected mainland. 

About 100 households per mech

anized boat. 

age patchy. 

Deaths Concentrations of flood 
and disease deaths, partic-
ularly in upper and middle 

1988 flood death inci-
dence same as island 
chars, but relatively high 

High incidence of death due to 
disease, mainly in east bank, but 

fewer flood-related deaths. 

reaches. in west bank. 

Floods Extensively flooded in 
1988 for 22 days on aver-
age; about 58 percent 

Extent and duration of 
flooding in 1988 and 
1991 similar to island 

1988 flood extensive and longer 

duration (28 days), about 33 

percent flooded in 1991. 

flooded in 1991 chars. 

Source: FAP 16 Charland Study 
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Table , 2 Summary of Mauza Inventory Data by Char Land Type - Jamuna 

Parameter Island Char Attached Char 

Area (ha) 

Percentage water 

Percentage sand 

Percentage vegetated 

1992 population 

Population per kin in 1992 

Percentage increase, 1981-92 

Cultivable land per capita (ha) in 1992 

% permanently out-migrating in 1991 

% seasonally in-migrating in 1991 

% mauzas with primary school 

% mauzas with high school 

%mauzas with health flacilityt 

% households mainly farming 

% households mainly day laboring 

Cattle per household 

Households per mechanized boat 

1988 flood-related deaths per 100,000 

% mauzas reporting livestock death in 
1988 flood
 

1988 % area flooded 


1991 % area flooded 


1988 mean flood duration (days) 


1991 mean flood duration (days) 


148,248 119,010 

31 21 

21 18 

48 61 

512,996 407,052 

320 342 

33 8 

0.14 0.18 

3 4 

3 6 

62 61 

10 7 

8 11 

46 45 

42 43 

0.88 0.71 

79 97 

81 81 

79 67 

91 84 

58 52 

22 23 

12 13 

Source: FAP 16/19 inventory nnd satellite innge analysis
 

*Source: BBS (1993), except flood data, which is from Rogers, et al. (1989). 

1991. Comparisons are for rural Bangladesh.
 

Unprotected 
Mainland Bangladesh* 

115,756 14.4 million 

7 na 

2 na 

91 na 

897,712 109.9 million 

776 763 

14 26 

0.12 0.09 

2 na 

3 na 

61 74 

17 13 

22 4 

44 na 

36 na 

0.84 1.33 

99 na 

57 1.4 

32 na 

93 46 

33 na 

28 na 

11 na 

Population figures are for 

tFacilities below the union health center level, such as private doctors, may have been included i the 
inventory. 
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4.4 Resource Base 

Based on analysis of March 1992 Landsat imag-

ery, the study area covered about 383,000 ha of 

char land; of this, 21 percent was water, 14 

percent was sand, and 65 percent was cultivated or 

vegetated. Within the banklines of the river, 52 

percent of the land was either sand or water and 

48 percent was vegetated or cultivated. The area 

of vegetated (productive) island chars has grown 

more or less proportionally with the widening of 

the river, increasing by about 26,000 ha between 

1980 and 1992. The proportion of vegetated char 

within the banklines has only increased from 45 to 

48 percent. 

The resource base of 	 the Jamuna charlands is 
46 percent of householdsdominated by farming: 

work the land for a living, and another 40 percent 

depend on day laboring, which is predominantly 

agricultural. Only 5 percent of the area households 
10 percent fishing is afish for a living, and for 

secondary source of income. There is more avail
in the Jamunaable cultivable land per capita 

comcharlands than the national average (0.14 ha 

pared with 0.09 ha for the nation), and on the 

mainland 70 to 80 percent of mauza areas are 

reported to be cultivated. Many island char mauzas 

have less than 50 percent of their land cultivated, 

Dry-land crops, mainly 	millet and groundnuts, are 
the mauzas,dominant in about 30 percent of 

which are concentrated 	 in the main channel chars. 

Aus and aman paddy are also locally inportant in 

the middle reaches of the river, but boro paddy is 

mainly grown in the unprotected mainland, partic-

ularly in the lower east bank. Despite the abundant 

supply of water in the chars, there is very little 
HYV boro is grown inirrigation and virtually no 

these areas. 

Despite the impression of plentiful grazing and 

high livestock numbers, reported numbers of cattle 

and buffaloes in the charlands are lower (only 0.82 

per househ ,ld) than in Bangladesh as a whole (but 

there are slightly higher than average numbers of 

goats and sheep). Seasonal flooding, or losses in 

the 1987 and 1988 floods, may have depressed 

cattle numbers. 
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4.5 Flood Hazard 

In 1987, based on satellite image analysis, only 9 
within the Jamuna bankpercent of the char area 

lines was above water during the flood peak. In 

1988, more than 90 percent of the area of mauzas 

in the study area was reported to have been flood

ed (including unprotected mainland) for an average 

of 24 days. By comparison, in the "high normal" 

flood year of 1991, 51 percent of land was report
trend toward moreedly flooded. There was a 

extensive flooding in the north and less extensive 

in tie south, and durations fell from north to south 

12 days. There have been minimalbut averaged 
flood deaths in the study area since 1988, but in 

than 860 people were reportedlythat year more 
killed as a result of flooding, particularly in the 

upper and middle reaches of the river. Epidemic 

diseases were reported to have killed more people 

during the period 1988-92, particularly in the 

island chars of the upper and middle reaches. 

4.6 Services and Infrastructure 

Health care facilities in the Jamuna study area are 

concentrated in the unprotected mainland. Despite 

there appear to be more facilitiesthe fact that 
relative to the population than in other parts of 

of inhabited mauzasBangladesh, in 31 percent 
visit by healththere was no recollection of a a 

worker. The char areas fare relatively well in 

primary education: about 61 percent of inhabited 

mauzas have a primary school (the same as in the 

unprotected mainland, but less than in Bangladesh 

as a whole), but many children still do not live 
moreclose to a school. There are 28 percent 

children per high school in the charlands than in 

as a whole, and those schools areBangladesh 
which, becauseconcentrated on the mainland, 


access requires boat transport, makes them inac

cessible for most families.
 

Access problems limit the use of both health and
 

education facilities, and river transport is also
 

vital for coping with floods and erosion in the
 

island chars. Local boat transport is entirely within
 

the private sector, and mechanized boats have
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come to play an important role in linking the chars 
with such mainland facilities as markets. Availabil
ity of mechanized boats is slightly higher in the 
island chars (about 80 households per boat) com
pared with the unprotected mainland (about 100 
per boat). Yet flooding and erosion could mean 
that a whole village would need to evacuate by 
boat in a short time. There are an average of 13 
households per non-mechanized boat throughout 
the area, but such small boats are hazardous 
during peak floods. 

4.7 Future Changes and Interventions 

There are 1.82 million people living in the Januna 
charlands who will continue to be at risk from 
flooding. At present, flood risk is greater in the 
upper reach of the river, which experienced more 
extensive flooding for longer durations in 1991 
compared with the middle and lower reaches. 
Flood modelling by FAP 25 indicates that confine
ment of the river by the proposed Jamuna multi
purpose bridge, and by sealing and extending 
existing embankments, may raise flood levels and 
increase the risk of flooding for the 0.58 million 
people living in the middle and northern lower 
reaches. The proposed bridge may also result in 
major changes in the pattern of sediment transport 
and river morphology both up- and downstream of 
the bridge site. This could affect many char 
dwellers and alter the conclusions of this report. 
Modelling of such impacts linked with the char
land inventory is needed. 

Many char people are also at risk from erosion. 
Most of those on island chars can expect to move 
at least once in the next 20 years because of 
erosion. Using FAP I predictions for the banklines 
in the year 2011, an estimated 578,000 people 
may lose their homes and land to bank erosion by 
that year. This will increase population pressure 
both on the island chars and the remaining main
land. River training works may be a viable way to 
stem this loss of land and consequent population 
displacement. Measures to stabilize and prolong 
the lives of island chars could also benefit the 0.51 
million people living on the Jamuna chars. 

4-6 ISPAN Charland Study - Summnary 



Chapter 5
 

GANGES SUMMARY
 

5.1 Ganges Study Area 

The Ganges study area is a narrow band of char-
land stretching 185 km northwest to southeast. It 
is bounded by embankments along most of the left 
(north) bank, except for Nawabganj, and along 
most of the Bangladesh reach of the right (south) 
side. The international border is the study area 
boundary along the first 90 km of the south side of 
the river between Shibganj and Bheramara. Its 
downstream limit is the upstream side of the 
confluence with the Jamuna. 

5.2 Morphology 

The path of the Ganges covered by this study has 
followed the course described above for about 500 
years. In the 15th or 16th century the river swung 
eastward from a route through the Hloogly to 
follow a course close to that of the present day 
Gorai, but by the 1770s it had moved farther east 
into its present alignment. There have been many 
changes downstream, most notably the joining of 
the Jamuna to the Ganges between the 1780s and 
1830 and the creation of the Padia. These chang-
es are not thought to have had much impact on the 
Ganges, except that a backwater effect in the early 
monsoon probably results in higher and earlier 
flood levels in the lower Ganges. The most recent 
main change has been a major decline in dry-
season discharge: the mean flow for March in 
1989-92 at Hardinge Bridge was only 25 percent 
of the mean for 1934-74 (FAP 4, 1993). 

The monsoon season flow of the Ganges is about 
20 times the dry season flow. The river has a total 

catchment of some 1.1 million km2. The Ganges, 
like the other main rivers, carries a very heavy 
sediment load, the highest estimates of which put 
it at an average of 450 million m3 per year (FAP 
4, 1993). The Ganges is a wandering river that 
may be in a state of dynamic equilibrium, charac
terized by rapid bank erosion rates within its active 
corridor. It typically alternates between phases of 
meandering and phases when a more braided chan
nel system develops. 

Flow in the Ganges is characteristically high from 
July through September-the result of Himalayan 
snowmelt and monsoon rains-and very low in the 
winter. In a 20-year return period flood the flow 
exceeds 70,000 cumecs (FAP 25, 1992), three 
times the peak flow of the Mississippi (Coleman, 
1969). 

The Ganges has not changed course significantly 
in the past 200 years, but within the active corri
dor there have been major changes. In 1779, the 
lower reach was strongly meandering, but by the 
mid-20th century it was reasonably straight and 
heavily braided. This situation has continued to 
1993, but in recent years the main channel in the 
lower reach has narrowed due to net accretion. In 
the upper and middle reaches, the river is mean
dering. Analysis of dry season satellite images 
from 1984 and 1993 shows that this meandering 
has become more pronounced and involved sub
,:antial widening of the river at meander bends. 
These changes appear to follow a cyclical pattern. 

The maximum width of the river in 1984 was 10 
kin, but by 1993 it was 11.7 km. Erosion and 
widening rates locally have been much higher: 
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near Nawabganj in the upper reach, for instance, 
the bankline moved up to 6 km north in nine 
years, an erosion rate of 665 in per year sustained 
over almost a decade. Net erosion rates of more 
than 200 m per year for the nine-year period were 
found at less than 14 percent of cross-sections. 
Averaged over reaches, however, erosion and 
accretion rates were much slower than these 
extremes, which are comparable to rapid erosion 
rates on the Padma and Jaunna. 

Consequently, mainland has been lost to the river, 
but the area of vegetated charland in the upper 
reach has increased in proportion to this loss of 
mainland. Meanwhile, in the middle and lower 
reaches there has been considerable within-bank 
accretion of chars, and in the lower reach, net 
bankline accretion. 

5.3 Population and River Dynamics 

Tables 5.1, 5.2, and 5.3 summarize some of the 
most important inventory data by land type and 
reach. The inventory estimates the total 1993 study 
area population to have been 697,000, of which 
about 54,000 lived in island char mauzas. The 
attached char population was 141,000, and there 
were 501,000 people on unprotected mainland, 
Between 1981 and 1993 the total charland popula- 
tion grew by only 6 percent, but in !his period 
there were major shifts in the distribution of 
people, partly due to bank erosion. 

Between 1984 and 1993 in the surveyed mauzas, 
just over 13,500 ha of mainland eroded, and just 
over 5,000 ha accreted, a net loss of 9 percent of 
study area mainland. This eroded land .vas esti-
mated to have supported about 60,000 pe.;p)le in 
1984. Therefore, bank erosion, mainly affecting 
people in the upper and middle reaches, must have 
forced 8 percent of the 1984 population to move 
by 1993. 

The channel in the upper reach widened in this 
period, and some areas were converted from 
mainland to char. Since population growth was 
very low, the estimated 19,000 or so people 
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displaced by erosion left the charlands of this 
reach. 

A total of about 11,000 ha of vegetated chars have 
emerged within the banklines since 1984. This has 
just about compensated for the area of mainland 
lost, but there are many fewer people per ha in the 
island chars than in the mainland. Char formations 
in the middle reach were basically stable and 
experienced moderate population growth, but 
mauzas that are now island chars generally expe
rienced a population decline after 1981 because a 
number of them were converted from mainland to 
island char in that period. Population has grown 
quite rapidly in some mainland mauzas unaffected 
by erosion since 1984 in the upper and lower 
reaches. Population in the middle reach mainland 
unaffected by erosion fell, however. The reasons 
for this change in a fairly remote border area that 
was badly affected in the 1988 flood deserve 
further investigation. Taking into account popula
tion trends in areas that did not experience mor
phological changes, it is thought that between 
19,000 and 44,000 of the people displaced from 
eroded land left the Ganges charlands. 

It is impossible to make erosion rate predictions 
for the Ganges based on a comparison of images 
covering only nine years. The tendency for the 
river to meander in the upper and middle reaches 
means that land within the active river corridor is 
expected to be subject to rapid bank erosion at 
some titne in the next 50 years. The braided lower 
reach may have less erosion risk, although the 
tendency for recent centerline shifts and for a 
single channel to emerge need to be monitored. 

Erosion will periodically threaten settlements on 
attached chars and mainland within the active 
corridor of the Ganges, but for the 54,000 people 
livin,, on mid-channel chars it is an ever-present 
danger. 1,'v tory data on homestead erosion since 
1987 slwwed Io',( losses along the banklines, 
which is consistent with bank erosion and settle
ment of the incrasirg 1,ith.in-channel char area. 
The reports indicato tl.ar about ' percent of house
holds in the Gange: study aea were displaced by 
erosion of some ki~id ltetween 1987 and 1992. 
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Table 5.1 Qualitative Summary of Differences between Char Land Types - Ganges 

Characteristic Island Char 

Land Very sandy soil, only 41 % 
vegetated, less under water 
than in other rivers. 

Population Very low, average 114 per 
km2 in 1993, population 
decreased in all reaches as 
accretion was mostly on 
attached chars. 

Erosion/Accre- Net accretion: conversion of 
tion sand to land since 1984. 
Pattern 

Migration in Some permanent in-migra-
1992 lion as chars stabilize and 

become ciltivable following 
recent accretion. Minimal 
seasonal migration. 

Infrastructure Under 50% of miauzas with 
primary school, few 1,cIih 
facilities. Access difficult. 

Occupations More day Iibto,-,rs and 
fewer farmers with own 
land, more fishermen (7%) 
than other land types. 

Agriculture Lowest cropping intensity, 
groundnuts and L boro 
important. 

Livestock National average ownership, 
but numbers low relative to 
land available. 

Boats More mechanized boats than 
elsewhere in Ganges chars, 

Deaths lighest flood and disease 
death rates, mainly in mid
dle reach. 

Floods Normal floods longer and 
more extensive than other 
land types, 33 % houses 
destroyed in 1988. 

Attached Char 

Moderate amount of sand, 
66 % vegetated, 

Moderate density (310 per 
kin2), greatest increase in 
study area, but less than 
national average, 

Some land converted from 
island char since 1984. 
Erosion in upper reach but 
accreted elsewhere. 

Some permanent in-migra-
tion following recent 
accretion. Mininmal season-
al migration. 

Lowest primary school 
orovision. 

l-igh percentage of farm-
ers. 

Intensive cultivation, 
pulses and atis paddy 
dominate, 

Ownership high. 

Relatively few mechanized 
boats, 

Few hazard related deaths. 

Normally least extensive 
flooding; 23% houses 
destroyed in 1988. 

Unprotected Mainland 

Little -and or water, 84 % of 
land vegetated, mostly culti
vated. 

Highest density, 779 per 
kin 2, low growth since 1981, 
some bank erosion, but other 
factors involved, depopula
tion needs fuirther study. 

Erosion in tipper reach north 
bank and in middle reach 
south bank where maximum 
population displaced. 

Little migration, but some 
seasonal out-migration, 
presunmably to find work in 
urban centers. 

Relatively good service and 
infrastructure provisions. 

Few (2%) fishermen, more 
in business and service. 

Aus dominates in upper 
reach, sugarcane relatively 
important. 

H-igh numbers relative to 
land area, low ownership. 

Very few mechanized boats 
for population. 

Few hazard related deaths. 

Normal floods shorter dura
tion, but greater losses in 
1988 than attached chars. 

Source: FAP 16 Charlmnd Inventory 
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Table 5.2 Summary of Mauza Inventory Data by Char I and Type - Ganges 

Attached Unprotected 
Parameter Island Char Char Mainland Bangladcsh* 

Area (ha) 47,622 45,578 63,600 14.4 million 

Percentage water 22 15 9 na 

Percentage sand 37 19 7 na 

Percentage vegetated 41 66 84 na 

1993 population 54,395 141,245 495,788 109.9 million 

Population per kin2 in 1993 114 310 779 763 

Percentage increase, 1981-93 -21 +18 +7 +26 

Cultivable land per capita (ha) in 1993 0.35 0.21 0.11 0.09 

%permanently in-migrating in 1992 2.8 2.0 1.4 na 

% seasonally out-migrating in 1992 3.0 0.2 1.7 na 

% mauzas with primary school 47 43 57 74 

% mauzas with high school 9 10 21 13 

% mauzas with health facility t 7 11 16 4 

% households mainly farning 36 46 43 na 

% households mainly fishing 7 4 2 na 

Cropping Intensity 174 189 186 172 

Cattle per household 1.24 1.54 1.08 1.33 

Households per mechanized boat 55 90 201 na 

1988 flood deaths per 100,000 162 24 22 1.4 

1988 % area flooded 100 98 99 46 

1989-92 mean ' area flooded 83 65 69 na 

1988 mean flood duration (days) 44 38 37 na 

1989-92 mean flood duration (days) 26 21 19 na 

% houses flooded in 1988 88 84 86 na 

mean % houses flooded in 1989-92 4 3 2 na 

% houses destroyeA in 1988 33 23 27 na 

mean % houses destroyed in 1989-92 1 0 0 na 

Source: FAP 16/19 inventory and satellite inage analysis 

"BBS (1993), except flood data, which is from Rogers, et al. (1989). Population figures are for 
1991. Comparisons are for rural Bangladesh. 
tFacilities below the union health center level, such as private doctors, may have been included 
in the inventory. 
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Table 5.3 Summary or Mauza Inventory Data by Reach - Ganges 

Upper Middle Lower
 
Reach Reach Reach Bangladesh'
Parameter 

Area (ha) 60,926 41,242 54,632 14.4 million 

naPercentage water 13 16 16 


Percentage sand 
 15 27 19 na 

Percentage vegetated 72 57 65 na 

1993 population 312,884 119,251 259,293 109.9 million 

Population per km 2 in 1993 513 289 474 763 

Percentage increase, 1981-93 +12 -24 +18 +26 

0.09Cultivable land per capita (ha) in 1993 0.14 0.20 0.14 

% permanently in-migrating in 1992 1.5 2.6 1.3 na 

% seasonally out-migrating in 1992 2.4 1.1 0.6 na 

% mauzas with primary school 63 44 49 74 

13 13% mauzas with high school 22 20 

% mauzas with health facilityt 15 8 15 4 

42 na% households mainly farming 45 39 

2 3 4 na% households mainly fishing 

Cropping Intensity 191 173 185 172 

Cattle per household 1.60 0.49 1.01 1.33 

Households per mechanized boat 125 147 153 na 

29 1.41988 flood deaths per 100,000 11 100 

97 100 100 46
1988 % area flooded 


62 85 72 na
1989-92 mean % area flooded 


na1988 mean flood duration (days) 30 49 39 

1989-92 mean flood duration (days) 16 29 20 na 

na% houses flooded in 1988 71 86 96 

1 2 namean % houses flooded in 1989-92 4 

na% houses destroyed in 1988 27 25 27 

1 0 0 namean % houses destroyed in 1989-92 

Source: FAP 16/19 inveiilory and satellite image analysis 

"BBS (1993), except flood data, which is from Rogers, et al. (1989). Population figures are 

for 1991. Comparisons are for rural Bangladesh. 
private doctors, may have beentFacilities below the union health center level, such as 


included in the inventory.
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In 1992, less than one percent of households 
migrated out of their mauzas. On the other hand, 
1.6 percent of households in the study area in 
1993 had moved into their mauza in the previous 
year, mainly to colonize accreting island and 
attached chars in the middle reach, .where up to 7 
percent of inhabitants had moved in the previous 
year. Seasonal in- and out-migration are reported 
to be rare and mostly occur in island chars and the 
upper reach. There apparently was little movement 
into the chars to cultivate and raise livestock 
during the dry season. In- and out-migration may 
be low because urban areas, such as Rajshahi and 
Pabna, border the study area and are in corn-
muting distance of the chars, 

5.4 Resource Base 

Based on analysis of March 1993 Landsat imag
ery, tie study area covered about 156,800 ha; of 
this, 15 percent was water, 20 percent was sand, 
and 65 percent was cultivated or vegetated. Within 
the banklines, 29 percent of the area was water, 
36 percent sand, and only 35 percent was vege-
tated or cultivated. The area of vegetated (produc-
tive) island chars increased more than proportion-
ally with tie widening of the river, increasing by 
about 11,000 ha (more than 45 percent) between 
1984 and 1993. 

The resource base of the Ganges charlands is 
dominated by farming: 43 percent of households 
cultivate land for a living and 40 percent depend 
on predominantly agricultural day labor. Only 3 
percent of households fish as a primary occupa-
tion, and it is a secondary source of income for 
another 6 percent. Even in the island chars only 6 
percent of households mainly fish. The Ganges is 
now a minor riverine fishery compared with the 
other main rivers partly because there is little 
adjacent open floodplain available for fish. The 
Ganges used to be a major spawning route for 
migrating hilsha (llish ilish), but since construction 
started on the Farakka Barrage the catch in India 
is reported to have fallen by 95 percent (Verghese, 
1990). The hilsha catch in the Indian reach of the 
Ganges is now improving as the Hoogly has 
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become a new migration route since locks were 
constructed on the Farakka supply canal. 

There is much more cultivable land available per
capita in tie Ganges charlands compared to the 
national average (0.15 ha compared with 0.09 ha 
for the nation). The Ganges mainland is similar to 
the national average, but in island chars there is 
much more cultivable land per capita. The majori
ty of land areas are reported to be cultivated. 
Cropping intensity is high, averaging 185 percent. 
Sandy land is concentrated in the island chars (60 
percent sand), and is more common in the middle 
reach than in the upper. Dry-land crops, almost 
exclusively groundnuts, are only common in the 
island chars, and are particularly so in the middle 
reach. A wide variety of winter crops are grown,
but pulses (da) are more important than in the 
other main river charlands. 

Broadcast aus (early monsoon season paddy) 
dominates cropping throughout tie area, and in tie 
upper reach mainland virtually all land is under 
the crop. Aus appears to be damaged by floods 
about two years in 10, but aman is reported to be 
more damage-prone in much of the area. B. aman 
is only significant in the setback areas of the 
middle and lower reaches. Transplanted aman, 
although offering higher yields, is rarely grown. 
Sudden flood peaks make paddy cultivation in the 
late monsoon risky. Since the area also has low 
rainfall, the main cropping sequence is aus, which 
can be harvested before flood peaks, followed by 
pulses sown early on residual moisture. Local and 
IYV boro (winter-sown paddy) are uncommon 
and restricted, respectively, to low land and some 
areas with irrigation. Despite the abundant supply 
of water, there is little irrigated land in the chars. 

Numbers of cattle and buffaloes in the Ganges 
charlands are similar (1.2 per household) to the 
Bangladesh average, as are numbers of goats and 
sheep. The higher level of livestock ownership in 
the chars reflects the abundant dry season grazing, 
yet the numbers relative to land area are low. 
There may be potential to increase livestock 
numbers, but it may be constrained by monsoon 
flood risk and land tenure systems. 
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5.5 Flood Hazard 

In 1987, 74 percent of cultivated land in the 
Ganges study area was reported to have been 
flooded, and in 1988, 99 percent flooded for an 
average of 39 days. By comparison, the average 
for 1989-92 "normal" monsoon conditions is 70 
percent of land flooded for an average of 21 days. 
There was a trend toward less extensive and 
shorter-duration flooding in normal monsoon 
conditions in the upper reach, and for the middle 
reach to be flooded more extensively for longer, 
This is associated with the area of island chars in 
that reach, as these chars are flooded more in 
normal years. There was no difference in flooding 
between reaches or land types in 1988. 

The 1988 flood was estimated to be about a I-in-
60-year event in the lower reach; the return period 
in the other reaches is uncertain. In that year, 86 
percent of houses in the Ganges charlands were 
flooded and 27 percent were destroyed. Aithough 
the proportion flooded increased going down
stream, the proportion destroyed was constant. On 
average, only 3 percent of houses were flooded in 
each year during the 1989-92 period. Only in 1988 
was there a substantial number of flood-related 
deaths: about 231 people were killed, 38 percent 
of them in the middle reach island chars. Epidemic 
diseases were reported to have killed more people 
during the period 1988-92, particularly in the same 
areas that reported the most flood deaths. 

5.6 Services and Infrastructure 

Study area health care facilities and coverage by 
health workers appear to be good, but health care 
facilities are distant from middle reach island char 
people. Most people normally drink tubewell 
water, but in the 1988 flood, 37 percent of all 
households and 74 percent of island char house-
holds drank river water, seriously compromising 
their health. Only 53 percent of inhabited mauzas 
have a primary school, more than 20 percent 
lower than the national average, and the chars 
have the fewest schools. There are 35 percent 
more children per primary school in the study area 
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than in Bangladesh as a whole. Moreover, access 
to high schools isdifficult for island char children. 

Access problems limit the use of both health and 
education facilities. River transport is vital in a 
normal monsoon, as well as for coping with floods 
and erosion in the island chars. In the dry season, 
however, people may have to walk long distances. 
Local boat transport is entirely within the private 
sector, and mechanized boats have come to play an 
important role in linking the island chars with such 
mainland facilities as markets. Mechanized boats 
are only numerous in the island chars of the 
Ganges (about 55 households per boat) compared 
with the unprotected mainland (about 201 per 
boat). In flood times there is likely to be a short
age of boats compared with other charlands since 
there are an average of 19 households per non
mechanized boat throughout the area, and people 
may have to evacuate their homes as flood waters 
rise. 

5.7 Future Changes and Interventiois 

There are 691,000 people living in the Ganges 
charlands who will continue to be at risk from 
flooding. Flood risk currently is greatest in the 
middle reach of the river, which experiences more 
extensive flooding for longer durations every year. 
The upper and lower reaches were equally severe
ly affected by the 1988 flood. Much of the Ganges 
is already embanked. Flood modelling by FAP 25 
indicates that putting embankments close to the 
river in the lower reach could, in combination 
with backwater effects caused by interventions in 
the Jamuna, raise water levels in the lower reach 
in a 1988-magnitude flood by about 18 cm (FAP 
25, 1993). This risk needs to be borne in mind in 
planning for these charlands; in 1988 an increase 
of about 25 cm in flood water level over the 1987 
peak level resulted in an additional 8,000 houses 
(about 19 percent) in this reach being destroyed. 

Many char people are also at risk from erosion, 
which displaced about 60,000 people in the Gai
ges charlands in the past decade. There is no 
reason to believe that the next decade will be any 
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different as meanders continue to move and 
evolve. River training worki may be possible 
where the more predictable meander system can be 
stabilized, but there will still be risks. The area of 
island chars has been increasing rapidly, however, 
and low cost measures to stabilize island chars 
might create more land, increase its productivity, 
increase the duration of settlement, and-if cou
pled with flood proofing-reduce risks. 
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Chapter 6 

PADMA SUMMARY
 

6.1 Padma Study Area The Padma, as previously mentioned, is highly 
dynamic. It has a total catchment of some 1.7 

The Padma study area is bounded by embankments million km2-the combined catchments of the Bra
along most of the west (south) batik. On the east hmaputra and Ganges. It also carries the largest 
bank, an existing embankment and flood-limiting sediment load in Bangladesh, the highest estimates 
roads were uscd as tile boundary. The area of of which put it at an average of one billion in per 
study extended from the south side of the Ganges year (FAP 4, 1993). The Padma is a wandering 
at the confluence with the Jamnna and Padma to river characterized by unstable banklines and rapid 
tie narrow single channel reach of the Padma near rates of lateral movement. It typically alternates 
Mawa. The Meghna confluence was examined as between phases of meandering and phases when a 
part of the Meghna Inventory (Chapter 7). hlie more braided channel system develops. 
Padma study area, while only some 84 km long, 
constitutes one of the most dynamic of Bangla- Flow in the Padma is characteristically high from 
desh's riverine charlands. June through September-the result of limalayan 

snowmelt and monsoon rains-and very low in the 
Along the Padma. charlands that are separated winter. In a 100-year return period flood (FAP 4, 
from the mainland by small channels (former 1993) the flow exceeds 100,000 cumecs, five 
distributaries of the river, for example) have been times the peak flow of the Mississippi (Coleman, 
classified and treated as attached chars. 1969). 

The Padma has shown some tendency to move 
6.2 Morphology northward, and has gradually widened since its 

formation. In the mid-20th century it was rela-
Before the mid-19th century the Padma did not tively straight but heavily braided, but by 1973 it 
exist. In the 1770s, the Ganges flowed south of the had a more meandering course. The river straigh
present Padma and joined the Bay of Bengal tened again by 1984, and in 1993 it has a braided 
separately from the Drahnmiputra. By 1830, fol- middle reach and a large meander in the lower 
lowing the . Brah maputra's diversion into the reach. Analsis or dry season satellite images from 
Jamuna, the Padma formed downstream of the 1984 and 1993 shows that the centerline of the 
Ganges-Jamuna confluence, and continued for lower reach shifted 2 km south near Sadarpur and 
some time to follow the comse of the Ganges. more than I kin north near Mawa. Thiese changes 
Between 1830 and 1857 the Padma broke through are largely the result of widening caused by rapid 
a band of resistant sediments to join the Meghna at west (right) bank erosion. 
its present confluence. The river's alignment has 
remained the same since then, although its channel In 1984, the maximum width of the Padma was 
has progressively widened. 8.5 kin, but by 1993 it was 10.7 km. Erosion and 
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widening rates locally have been much higher: in 
Sadarpur (right bank), for instance, the bankline 

moved southwest 5.5 km in nine years, an erosion 

rate of 623 m per year sustained over almost a 

decade. Net erosion rates for the nine-year period 

in excess of 200 m per year were found at 14 

percent of the river's cross-sections. T"his indicates 

prolonged, rapid--even "catastrophic"--bank 
erosion, particularly in the lower reach, compared 

with analysis of erosion rates over a 19-year 

period on the Jamuna, where such rapid erosion 

rates rarely persist for more than four or five 

years. 

Consequently, mainland has been lost to the river, 

but the area of vegetated charland has increased 
and formed a higher proportion of the within-bank 
area in 1993 than in 1984. 

6.3 Population and River Dynamics 

Tables 6.1, 6.2, and 6.3 summarize some of the 

most important inventory data by land type and 

reach. The inventory estimates the total 1993 study 
area population to have been 618,000, of which 

almost 56,000 lived in mauzas covering the 31 
existing island chars. "Ilieattached char population 
was 92,500, and there were 470,500 people on 

unprotected mainland, including setback iand. 
Between 1981 and 1993 the total charland popula-
tion grew by only 6 percent, but within this period 
there were major shifts in the distribution of 

people due to bank erosion. Between 1984 and 
1993, just over 16,000 ha of mainland eroded, and 

only 2,000 ha accreted, a loss of 24 percent of the 
mainland in the study area. This area of eroded 
mainland was estimated to have supported about 
133,000 people in 1984; therefore, bank erosion 
must have forced 21 percent of the 1984 study 

area population to move between 1984 and 1993. 
This erosion mainly affected people in the middle 
and lower reaches. 

The tipper reach was stable in this period, popula-
tion displacement was minimal, and a few chars 

emerged and were settled. In the middle and lower 

reaches, some 9,000 ha of vegetated chars have 

emerged within the banklines since 1984, yet this 
has not compensated for the loss of mainland. 
Although char formations in the middle reach 

underwent considerable change, die char popu

lation was unchanged. Meanwhile, population 

density in the lower reach island chars increased 
rapidly, although it is still much lower than the 

mainland density. There has been quite rapid 

population growth in mainland mauzas unaffected 
by erosion since 1981, particularly in the east 

(north) bank where population density grew from 

920 people per km2 to 1,354 people per km'. The 

population of mainland that ha. not eroded is 

consistent with national population growth rates, 
and some 8,000 people may have been absorbed 

into the within-bank charlands, implying that some 

123,000 people were forced to leave the study area 

as a result of erosion since 1981. 

It is impossible to make erosion rate predictions 
for the Padma based on a comparison of images 
covering only nine years. If the meandering 

tendency continues, however, and it attacks the 

nodal point near Mawa, then more people are 

likely to be displaced. Alternatively, the river may 
start to braid and switch back to a northern chan

nel near Srinagar, in which case erosion rates and 

population displacement may slow down. 

Future erosion is clearly a threat to the mainland 

settlements along most of the Padma, but for the 
55,000 people living on mid-channel chars it is an 
ever-present danger. The inventory compiled data 

on homestead erosion in all areas, including the 
island chars. High numbers of homesteads were 

reported lost even in normal flood years between 
1989 and 1992, including erosion of houses in the 

densely populated upper reach. The reports indi
cate that about 20 percent of households in the 
Padma study area were displaced by erosion of 

some kind between 1987 and 1992. 

In 1992, less than one percent of households 

migrated out of their mauzas. On the other hand, 
3 percent of households in the study area in 1993 
had moved into their mauza in the previous year. 

Most of these people had settled accreting island 

chars, particularly in the middle and lower reaches 
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Table 6.1 Qualitative Summary of Differences between Char Land Types - Padma 

Characteristic Island Char 

Land Very sandy soil, only 31% 
vegetated, most of area 
tinder water. 

Population Very low, average 130 per 
km7 in 1993, population 
increased in lower reach as 
new chars accreted. 

Erosion 
Pattern 

Much change in char for-
mations. 

Migration in 
1992 

Much in-migration as chars 
stabilize and become cul-
tivable following recent 
accretion. Mainly permanent 
migration. 

Infrastructure Under 50% of mauas with 
primary school, lack heallh 
facilities. Access difficult. 

Occupations Fewer (lay laborers, 20% 
mainly fish. 

Agriculture Lowest cropping intensity, 
dry-land crops and aus 
dominate, 

Livestock Low numbers relative to 
land. 

Boats Good availability mechan-
i7ed boats. 

Deaths Flood and disease death 
rates higher than unprote-
cled mainland. 

Floods Normal floods longer and 
more extensive than other 
land types, high incidence 
of house damage in 1988. 

Source: FAP 16 Chnrlnnd lnventory 

Attached Char 

Moderate amount of sand, 
67% vegetated, 

Moderate density (450 per 
km), and almost static 
population. 

Rapid erosion of south 
bank in middle reach, 

Little migration of any 
type. 

Worst school provision, 
and few health facilities, 

ligh percentage of day 
laborers. 

Diverse cropping, dry-land 
crops still important but 
more B aman. 

Ownership low, same as 
in island chars and unpro-
tected mainland. 

Similar availahility to 
island chars, 

Highest incidence of haz-
ard related deaths, 

Least extensive flooding 
but long duration in 1988, 
highest (lestructior: 50% 
destroyed in 1988. 

Unprotected Mainland 

Little sand or water, most of 
land cultivated. 

Htighest density, 1,032 per 
km, only land type with 
growth since 1981 despite 
bank erosion. 

Most affected by erosion on 
east bank and in lower reach 
west bank where maximum 
population displaced. 

Much seasonal out-migrat
ion, due to high population 
density and ease of corn
munications to urban centers 
(Dhaka and Faridpur). 

Relatively good service and 
infrastructure provisions. 

Few (8%K) fishermen, more 
in business and service. 

L & TIYV born relatively 
important, aus and R aman 
equally important. 

High numbers relative to 
land area, low ownership. 

Very few mechanized boats 
for population. 

Lowest incidence of ha,.ard 
related deaths. 

Normal tloods quite exten
sive, fewer houses destroyed 
in 1988; but all houses floo
'Jed in 1988 in all three land 
_ypes. 
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Table 6.2 Summary of Mauza Inventory Data by Char Land Type - Padma 

Parameter 

Area (ha) 

Percentage water 

Percentage sand 

Percentage vegetated 


1993 population 


Population per km2 in 1993 


Percentage increase, 1981-93 


Cultivable land per capita (ha) in 1993 


% permanently in-migrating in 1992 


% seasonally out-migrsting in 1992 


% mauz.as with primary school 


% mauz.as with high school 


% maunas with health facilityt 


% households mainly farming 


% households mainly fishing 


Cropping lntunsity 


Cattle per household 


Households per mechanized boat 


1988 flood deaths per 100,000 


1988 % area flooded 


1989-92 mean % area flooded 


1988 mean flood duration (days) 


1989-92 mean flood duration (days) 


% houses flooded in 1988 


mean % houses flooded in 1989-92 


% houses destroyed in 1988 


mean % houses destroyed in 1989-92 


Attached Unprotected 

Island Char Char Mainland Bangladesh' 

42,683 20,523 45,578 14.4 million 

47 20 15 na
 

22 13 4 na
 

31 67 81 na
 

55,630 92,506 470,519 109.9 million
 

130 450 1,032 763
 

-43 -l +20 4-26
 

0.24 0.15 0.08 0.09 

9.8 1.3 2.7 na 

3.0 1.0 7.7 na
 

45 41 55 74
 

16 10 22 13
 

2 8 23 4
 

44 40 43 na
 

20 !1 5 na
 

162 190 179 172
 

0.67 	 0.64 0.60 1 .33
 

32 49 148 na
 

54 70 28 1.4
 

100 100 100 46
 

72 47 61 na
 

41 46 39 na
 

33 24 27 na
 

100 96 98 na
 

4 3 3 na
 

40 50 24 na
 

1 1 1 na
 

Source: FAP 16/19 inventory and satellite image analysis 

*BBS (1993), except flood data, which is from Rogets, et at. (1989). Population figures are for
 

1991. Comparisons are for rual Bangladesh. '
 

tFacilities below the tiion health center level, such as private doctors, may have been included in
 

the inventory.
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Table 6.3 Summary or Mnuza Inventory Data by Reach - Padma 

Upper Middle Lower 
Parameter Reach Reach Reach Bangladesh*
 

Area (ha) 19,473 51,344 37,965 14.4 million
 

Percentage water 24 29 30 na
 

Percentage sand 14 15 9 no
 

Percentage vegetated 62 56 61 na 

1993 population 113,326 296,532 208,797 109.9 million 

Population per km2 in 1993 582 578 549 763 

Percentage increase, 1981-93 +27 + 18 -15 +26 

Cultivable land per capita (ha) in 1993 0.11 0.10 0.11 0.09 

% permanently in-migrating in 1992 1.5 4.1 2.9 na 

%seasonally out-migrating in 1992 0.2 0.9 2.1 na 

%mauzas with primary school 37 53 61 74 

% maua7s with high school 9 20 26 13 

% MnatUS with health facility' 9 15 24 4 

% households mainly farming 46 41 43 no 

% households mainly fishing 8 8 6 na 

Cropping Intensity 185 186 166 172 

Cattle per household 0.73 0.64 0.51 1.33 

Households per mechanized boat 129 101 64 nm 

1988 flood deaths per 100,000 92 35 9 1.4 

1988 % area flooded 100 100 100 46 

1989-92 mean % area flooded 45 71 56 na 

1988 mean flood duration (days) 42 37 44 na 

1989-92 mean flood duration (days) 18 31 32 na 

% houses flooded in 1988 100 100 94 na 

mean % houses flooded in 1989-92 3 4 I na 

% houses destroyed in 1988 51 32 9 n 

mean % houses destroyed in 1989-92 1 1 0 na 

Source: FAP 16/19 inventory and satellite image analysis 
"BBS (1993), except flood data, which is from Rogers, e a. (1989). Population figures are for 
1991. Comparisons are for rural Bangladesh. 
Facilities below the union health center level, such as private doctors, may have been included in 

tie inventory, 
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where more than 11 percent of inhabitants had 
moved in the previous year. Seasonal in- and out-
migration were both more common in unprotected 
mainland than in island chars. In the middle reach, 
people move to island chars to cultivate and raise 
livestock during the dry season and leave when the 
land is flooded. Out-migration from the middle 
reach mainland is high, however, probably due to 
movement to find work in urban areas-communi-
cations to Dhaka and Faridpur are good from this 
reach. 

6.4 Resource Base 

Based on analysis of January 1993 Landsat imag-
ery, the study area covered about 108,000 ha; of 
this, 28 percent was water, 13 percent was sand, 
and 59 percent was cultivated or vegetated. Within 
the banklines, 74 percent of the area was either 
sand or water and only 26 percent was vegetated 
or cultivated. The area of vegetated (productive) 
island chars increased more than proportionally 
with the widening of the river, increasing by about 
9,000 ha (or more than doubling) between 1984 
and 1993. 

The resource base of the Padma charlands is 
dominated by farming: 43 percent of households 
cultivate land for a living and 30 percent depend 
on predominantly agricultural day labor. The 
Padma is an important riverine fishery, although 
much less so than tie Meghna, and 8 percent of 
households fish as a primary occupation; for 
another 11 percent fishing is a secondary source of 
income. In the island chars, where 40 percent of 
households earn an income from fishing in at least 
part of the year, fishing is almost as important as 
agriculture. 

The availability of cultivable land in the Padma 
charlands is similar to the national average (0.10 
ha per capita compared with 0.09 ha for the 
nation), and on the mainland there is only 0.08 ha 
per capita. The majority of mauza land areas are 
reported to be cultivated. Cropping intensity 
averages 178 percent, but it is 162 percent in the 
island chars. Sandy land is concentrated in the 

island chars (60 percent sand), and is more corn
mon in the upper reach than in the lower. Dry
land crops, mainly groundnuts, are more common 
in the island and attached chars, otherwise a wide 
variety of winter crops are grown. 

Broadcast aus (early monsoon paddy) is most 
common throughout the area, but in the upper 
reach, B. aman is equally important. Aus and B. 
aman appear to be damaged by floods on average 
two to three times in 10 years, but are more 
vulnerable in the upper reach (damaged four times 
in 10 years). Transplanted aman, although offering 
higher yields, is vulnerable to flooding and virtual
ly absent from the area. Local boro (winter-sown 
paddy) is quite widely grown on low land through
out the study area. In the mainland areas, particu
larly in the lower reach, some areas are irrigated 
and IIYV boro is also grown, but monsoon flood
ing prevents the growing of a second crop in these 
areas. Despite the abundant supply of water, there 
is little if any irrigated land in the chars. 

Numbers of cattle and buffaloes in the Padna 
charlands are lower (only 0.61 per household) than 
in Bangladesh as a whole, and may have been 
under-recorded. Numbers of goats and sheep are 
also lower than average. Livestock fattening on the 
abundant dry season grazing and crop residues is 
limited. Extensive deep monsoon flooding appears 
to constrain livestock numbers. 

6.5 Flood Hazard 

In 1987, 71 percent of cultivated land in the 
Padmna study area was reported to have been 
flooded. In 1988, 100 percent was reported to 
have been flooded and flooding lasted an average 
of 40 days. By comparison, the average for 1989
92 "nornal" monsoon conditions is 60 percent of 
land flooded for an average of 28 days. There was 
a trend toward less extensive and shorter-duration 
flooding in normal monsoon conditions in the 
upper reach compared with the middle and lower 
reaches; island chars also appear to be flooded 
more in normal years, but in 1988 there was no 
difference between reaches or land types. 
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The 1988 flood was estimated to be about a 1-in-
60-year event in the Padma. In that year, 98 
percent of houses in the Padma charlands were 
flooded and 31 percent destroyed. More were 
destroyed in the upper reach, and few in the lower 
reach. On average, only 3 percent of houses were 
flooded in each year during the 1989-92 period, 
Only in 1988 were there a substantial number of 
flood-related deaths: about 220 people were killed, 
particularly in the upper reach and island chars of 
the middle reach. Epidemic diseases were reported 
to have killed more people during the period 1988-
92, particularly in the areas that reported the most 
flood deaths. 

6.6 Services and Infrastructure 

The provision of services and infrastructure is the 
key to improving the lives of char people given the 
hazards with which they live. In the Padma char-
lands, coverage by health workers is comparatively 
good, and there are a reasonable number of health 
care facilities, although they are concentrated in 

the unprotectd mainland and are distant from many 
of the island char people. Most people normally 
drink tubew-! water, but in the 1988 flood, 74 

percent of households reportedly drank river 
water, seriously compromising their health, and 
the island chars were worst affected. 

Only 51 percent of inhabited mauzas have a 
primary school-more than 20 percent lower than 
the national average-and the chars have the 
fewest schools. There are 70 percent more chil-
dren per primary school in tile Padma charlands 
than in Bangladesh as a whole. Moreover, access 
to high schools is difficult for island char children. 

Access problems limit the use of both health and 
education facilities, and river transport is also 
vital for coping with floods and erosion in the 
island chars. Local boat transport is entirely within 
tie private sector, and mecha~nized boats have 
come to play an important role in linking the chars 
with such mainland facilities as markets. Mecha-
nized boats are fairly numerous in the Padma, 
especially in tile island chars (about 32 households 
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per boat) compared with tile unprotected mainland 
(about 148 per boat). Yet flooding and erosion 
could mean that a whole village would need to 

evacuate by boat in a short time. There are an 

average of nine households per non-mechanized 
boat throughout the area, but small boats are 
hazardous during peak floods. 

6.7 Future Changes and Interventions 

There are 618,000 people living in the Padma 
charlands who will continue to be at risk from 
flooding. At present, flood risk is greatet in fie 
upper reach of the river, which experiences more 

extensive flooding for longer durations every year. 

The upper and middle reaches were worst affected 
in the 1988 flood. Flood modelling by FAP 25 
indicates that embankments along the Padma. and 
upstream on the Jamuna would have little effect in 
a norial year. Modelling of the effect of these 
embankments in combination with the proposed 

Jamuna Bridge, however, indicates a rise in the 
level in a 1988 magnitude flood by about 30 cin 
along the Padma (FAP 25, 1993). This is the same 
increase in peak water level as was experienced 
along the Padma between the 1987 and 1988 flood 

peaks. The 1988 flood resulted in 23,000 Padma 
charland houses flooded to the roof (compared 
with 2,300 in 1987) and 35,000 destroyed (com

pared with 9,200 in 1987). An additional 30 cln of 
flooding likely would result in at least a compara
ble increase in damages. 

Many char people are also at risk from erosion. 
Bank erosion has displaced many people who are 
presumed to have left the Padma charlands in the 
past decade, and there is no reason to believe that 

the next decade will be any different. It would 

appear that the active floodplain of the Padma is, 
even after 150 years, narrower than expected for 
a river of its magnitude and sediment load. Further 
widening can therefore be expected. Continual 
erosieni will increase the population pressure both 
on tie remaining charlands and in the rest of the 
country. The scope for river training works may 
be limited, unless a more predictable meander 
system can be stabilized, but even under such 

'A 
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conditions such works are likely to be hazardous. 
With the area of island chars rapidly increasing, 
measures to stabilize and prolong the lives of 
island chars might create more land. The trade-off 
is that it will be less productive and more haz
ardous than the mainland that is lost. 
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Chapter 7
 

MEGIINA SUMMARY
 

7.1 Study Are 

The Meghna study area, which includes the whole 
Padma confluence, is partly bounded by embank-
ments along the east bank of die confluence and( 
Lower Meghna. On the west bank of the Upper 
Meghna tie alignments of proposed embankments 
were used as the boundary. Where necessary, 
features flood-lim iting features, such as roads, 
were used. The study extended in the Upper 
Meghna to the first narrowing of the river into a 
single channel. '[le southern limit, which is also 
the northern limit of the main cyclone risk zone, 
was die southernmost boundary of l1izla Tharia. 

In die Upper Meghna, in addition to the charlanld 
categories used in the other rivers, there are old, 
established islands separated from the mainland by 
secondary river channels; these have been termed 
"detached mainland" in this study. 

Before about 1780, die Upper Meghna was the 
main channel for the Brahmaputra flow (catchment 
of 590,000 km), but since the Brahmaputra's 
diversion into die Jamuna, the catchrnent of the 
Upper Meghna has been reduced to the Sylhet 
:3asin and the Old Brahinaputra (catchnient of 
80,000 kin2). Almost half of the Meghna's catch-
ment lies within Bangladesh, but it includes the 
hills adjoining the Sylhet Basin, which have the 
highest annual rainfall in the world. Its dominant 
discharge is about 9,000 cumecs. The upper reach 
of the river has been stable since about 1800 in 
comparison with the lower reach. 

The Lower Meghna, a highly dynamic system, re-
ceives tie combined flow of the Padma and Upper 

Mcghna and has atidal regime. Since it carries the 
flow of ie Padma, it has a total catchment of 
some 1.7 million kil' (tile combined catchments of 
the Brahmaputra and Ganges). The Lower Megh
na, like the other rivers in Bangladesh carries a 
very heavy sediment load. The highest estimates 

' 
put it at all average of one billion m per year 
(FAP 4, 1993). This wandering river is character
ized by unstable banklines and rapid rates of 
lateral movement. The pattern of channels and 
chars in the Meghna confluence and lower reach 
changes annually iii response to the year's se
(IlUence of flows. 

Flow in the Lower Meghna is characteristically 
high from June through September-the result of 
Himalayan snowmelt and monsoon rains--and very 
low in the winter. Annual flood peaks are on the 
order of 100,000 cuniecs, five times the peak flow 
of the Mississippi (Coleman, 1968), and may 
exceed 160,000 cumecs in a 100-year return 
period flood (FAP 4, 1993). 

The strong inflow of the Padila's discharge from 
the west has created in the Lower Meghna a 
historical tendency for eastward erosion, particu
larly in the large bend at the confluence of the two 
rivers. Analysis of dry season satellite images 
from 1984 and 1993, however, shows that the 
Lower Meghna has widened due to rapid west 

bank erosion. Since 1984, the centerline of the 
Lower Meghna has shifted west an average of 121 
m per year, while the Upper Meghma has hardly 
moved. 

In the confluence, the channel has widened from 
an average of 8 km in 1984 to 9 kni in 1993, and 
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in the lower reach from 5.7 kil to 8.8 kin. This 
means that over a nine-year period the Lower 
Meghna widened an average of 339 in per year. 
The west bank has eroded at an average of more 
than 290 m per year between 1984 and 1993, and 
the east bank has eroded about 47 in per year. 
This indicates prolonged, rapid-even "catastroph-
ic"-bank erosion in the lower reach compared 
with analysis of erosion rates over a 19-year 
period on the Janmuna, where such rapid erosion 
rates rarely persist for more than four or five 
years. 

7.3 Population and River Dynamics 

Tables 7.1, 7.2, and 7.3 stumnmarize sonic of the 
most important inventory data by land type and 
reach. The inventory estimates the total 1993 study 
area population to have been 1.17 million, of 
which 320,000 lived ii inauzas covering tie 54 
existing island chars. The attached char population 
was 260,000, there were 170,000 livinrg on the de-
tached mainland (islands), and there were 4 10,000 
peoiple on unprotected mainland, including setback 
land. Between 1981 and 1993 the total charland 
population grew by 20 percent, but within this 
period there were major shifts in the distribution 
of people due to bank erosion. Between 1984 and 
1993 just under 20,000 ha of mainland eroded, 
and only 1,300 ha accreted, a net loss of 15 
percent of the study area mainland. This croded 
mainland was estilmated to have supported ahout 
140,000 po ple in 1984. Therefore, hank erosion 
must have forced 13 percent of the 1984 study 
area poputlation to move between 1984 and 1993. 
This erosion mainly affected people iii the Megh-
na-Padnia confluence and the Lower Meghnia. 

Population displacement in the Upper Meglina was 
localized, and there was rapid growth in tie 
population on die island chars, which miay have 
accommodated some erosion victirns. In the con-
fluence and Lower Megh na, population has de-
clined within the 1984 banklires. Although 4,000 
ha of new charland accreted in the Lower Meghina 
between 1984 and 1993 the area lost to bank 
erosion exceeds that amouint. Moreover, the new 
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land is very low and can only be occupied in the 
dry season. The dynamism of the confluence char 
complex in this period has resulted in considerable 
movement of people within the chars, and limited 
the ability of de area to absorb displaced mainland 
people. Instead, there has been very rapid popula
tion growth since 1981 in the east bank mainland 
mauzas, particularly in the lower reach (from 351 
people per km2 in 1981 to 1,111 people per kmi in 
1993), and char people are thought to have settled 
in this unprotected mainland. Even so, the figures 
suggest thalt about 57 percent of lower reach 
erosion victims and all the confluence erosion 
victims, a total of some 120,000 people, have 
moved out of' the Meghna charlands. 

It is impossible to make erosion rate predictions 
for the MNeghna based on a comparison of images 
covering only nine years. If the east hank is 
stabiilized at Chandpiur, however, it has iecn 
suggested that (Ihe present trend for rapid west 
hank erusii1 (OwIstream Of that Ioinlt woul 
contiiue, deflecting the flov into %vest hank off
take channels. lI the longer term the bend in (lie 
confluence north of Chandputr, where the huge 
discharge of the Padma is turned front flowing east 
toi south, is likely to cmtinue eroding eastward 
until more resistant sediments are reached east (if 
Chandp1ur. 

Future erosion is clearly a threat to (lie mainland 
settlements by the confluence and Lower Meglina, 
but for the 238,000 people livimg on mid-channel 
chars in the confluence and Lower Meghna it is an 
ever-present danger. The inventory compiled data 
oi homestead erosion in all areas, including lhe 
island chars. Even in (lie Upper Meg! 'ia intch 
homestead erosion was reported in (lie period 
1987-92 (over 50 percent of all homesteads report
edly eroded), reflecting tile high population density 
in this area. The reports indicate lhat about 15 
percent of households in the Meglhna study area 
vere displaced by erosion of somie kind between 
1987 and 1992. 

In 1992, less than 2 percent (if households miigrat
ed out of their miiauzas, alliough (here were locally 
higher rates, particularly in the lwer west bank. 
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Table 7.1 Qualitative Summnry of Differences between Reliches 

Characteristic Upper Meghna 

Land Sand in small area of chars, 
large area of detached nmin-
land, 76% vegetated, 

Population Highest density, average 
1,005 per km2 in 1993 and 
growth greater than national 
average since 1981. 

Erosion 
Pattern 

Small areas eroding slowly 
and steadily, but densely 
populated. 

Migration in 
1992 

Very little migration of any 
type reported (under I % 
households involved), con-
sistenl with stable environ-
ment. 

Infrastnmcture Good provision of primary 
and high school and health 
facilities. Access constrain-
ed by river channels. 

Occupations 54% households cultivate 
own land, 14% mainly fish. 

Agriculture Diverse, IIYV boro and B 
amnan important. 

Livestock H igh livestock numbers 
compared to land area and 
human population. 

Boats More mechanized boats 
relative to people. 

Deaths Concentrations of flood and 
disease deaths. 

Floods Normal floods longer and 
more extensive than other 
reaches, high incidence of 
house damage in 1987 and 
1988. 

Confluence 

Most of sand in study area 
and water, 60% vegetated, 

Moderate density (612 per 
kin7). Locally high popula-
tion on east bank main-
land, low on west bank 
south of ladma, but low 
growth overall. 

Widening results in ero-
sion of densely populated 
mainland. Much erosion 
and :tccretion of island 
chars. 

H igh incidence permanent 
in-migration (9% of 1993 
households came in 1992) 
due to rapid changes in 
island char complex where 
26% are in-migrants, 

Good primary and high 
s;chool and health facility 
provision, 

I igh percentage fishing on 
island chars. 

B aus + anlan and wide 
range of rabi crops. 

Moderate numbers. 

Lowest numbers in Megh-
na, in attached chars, 

Lowest incidence of haz-
ard-caused dea hs. 

Extent as in upper reach 
but duration less in normal 
and peak floods, 98% 
houses flooded in 1988 but 
only 32% in 1987. 

- Megina 

Lower Mcghna 

Little sand, 47 %water, large 
island char on west side of 
main channel. 

Lowest density, 312 per 
2kmui. Growth much lower 

than national average since 
1981 on west bank and 
island chars (eroding). Iligh
er on east bank. 

Rapid west bank erosion in 
past decade; few mid-chan
nel chars to erode. 

I igh seasonal in- and out
migration in |lizla island 
char linked with seasonal 
demand for farm labor, and 
in new low-lying chars only 
cultivated in (ry season. 

Poor provision of primary
 
and high school and health
 
facilities in all land types
 
(inhabited maulms only).
 

I ligh percentage (34%)
 
fishermen in all land types.
 

L & IYV boro and T aman 
important in island char. 

Lowest mumbers relative to
 
land and limma.: population,
 
higher in island chars.
 

About 68 households per
 
mechanized boal.
 

Most flood deaths, paricu
larly in attached chars.
 

Normal floods much shorter 
duration, less impact in 1987 
and 1988 floods when fewer 
houses flooded (37% in 
1988), lowest damage. 

Source: FAP 16 Chnrland Inventory 
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Table 7.2 Summary of Mauza Inventory Data by Char LUnd Type - Meglmna 

Attached Dctached Unprotected 
Island Char Char Mainland Mainland Bangladesh*Parameter 

89,736 51,039 14,133 40,753 14.4 millionArea (ha) 

Percentage water 39 29 7 24 na 

Percentage sand 5 2 1 1 nIa 

Percentage vegetated 56 69 92 75 ni. 

1993 population 325,485 260,635 169,248 410,419 109.9 million 

Population per km2 in 1993 363 511 1,198 1,007 763 

Percentage increase, 1981-93 -33 -3 +31 -25 -1-26 

Cultivable land per capita (ha) in 1993 0.12 0.13 0.08 0.07 0.09 

% permanently out-migrating in 1992 2.0 2.0 0.2 1.7 nIa 

% seasonally in-migrating in 1992 6.1 2.5 0.0 1.0 nit 

mauzas with primary school 47 6,4 65 54 74 

9 mauas with high school 6 19 14 16 13 

% mauz.rs with health facility t 6 9 14 17 4 

% households mainly farming 45 44 54 43 Ila 

% households mainly fishing 22 21 II 19 [in 

Cropping Intensity 147 143 147 159 172 

Cattle per houschold 0.74 0.56 1.09 0.70 1.33 

Hlouscholds per mechanized boat 43 63 64 66 nIa 

1988 flood deaths per 100,000 50 64 59 57 1.4 

1988 % area flooded 57 99 100 99 46 

1989-92 % area flooded 39 68 57 64 nIa 

1988 mean flood duration (days) 42 60 41 74 nIa 

1989-92 mean flood duration (days) 28 40 14 51 na 

% houses flooded in 1988 54 95 97 95 na 

% houses flooded in 1989-92 6 II 2 14 nIa 

% houses destroyed in 1988 26 38 50 33 na 

% houses destroyed in 1989-92 1 2 1 3 na 

Source: FAP 16/19 invcntory and satellite image analysis
 

"BBS (1993), except flood data, which is from Rogers, et al. (1989). Population figures are for 1991.
 
Comparisons are for rural Bangladesh.
 

tFacilities below the union health center level, such as private doctors, may have been included in the
 

inventory.
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Table 7.3 Summary of Matuza Inventory Data by Reach - Meglmua 

Upper Lower 

Parameter Reach Confluence Reach Bangladcsh' 

Areta (ha) 50,572 68,294 76,794 14.4 million 

Percelage wacr 22 34 47 nl 

Percentage sand 2 6 I na 

Percentage vegetated 76 60 52 na 

1993 population 508,031 418,055 239,701 109.9 million 

Population per kill2 in 1993 1,027 665 363 763 

Percentage increase, 1981-93 -134 t 15 4.6 426 

Cultivable land per capita (ha) in 1Q93 0.08 0.10 0.17 0.09 

% permanently out-moigialig in 1992 0.6 2.3 2.3 nal 

% scasonally in-migrating in 1992 0.5 3.2 4.5 nR 

% taiuzas with primary school 58 61 46 74 

nauias with high school 14 17 8 13 

% miaui:s with haclth f:cility t 13 12 7 4 

% househohls mainly farmning 52 42 40 na 

% houscholds mainly fildling 14 11 34 n 

Cropping Intensity 155 145 150 172 

Cattle per housch,old 0.92 0.63 0.58 1.33 

ilooschols per ricclianized boat 47 69 68 na 

1988 flood dcaths per 100,000 73 26 77 1.4 

1988 % area flooded 100 99 61 46 

1989-92 % arca fl mcd 68 61 41 Iua 

1988 Ittean flood duration (days) 86 40 16 Ila 

1989-92 mcan flood durimlon (days) 28 40 14 na 

% hluscs flocd int1988 97 98 37 1ut 

% houses flooded if, 1989-92 7 8 14 [n 

% houses desiroycid in 1988 41 37 20 na 

% houses destroyed in 1989-92 1 I 5 na 

Source: FAI 16/19 invcntory nod satellite image amilysis 

1B3S (1993), except flood data, which is from Rogers, eti a!. (1989). Poptlation figures are 

for 1991. Comparisons are for rural langladesth. 

tlcIilitiCs becloW Ile auion Itealtlt center level, such as private doctors, may have been 

includud ill the inventory. 
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On the other hand, 4 percent of households ii the 

study area in 1993 had moved into their inauza in 
the previous year, mainly to colonize accreting 
island chars, particularly in the confluence and 
lower reach. Seasonal in- and out-inigration were 
both common in the island chars. This apparently 
is an adjustment to the hydrologic cycle, whereby 
people move into island chars and attached chars 
to cultivate, raise livesto ck, and meet seas(onal 
labor demand during the dry season and leave 
when the land is flooded. 

7.4 Resource Base 

Based on analysis of March 1993 Landsat iunag-
cry, the Megh na study area covered about 196,000 
ha of land; of this, 36 percent was water, 3 per
cent was sand, alld 61 percent was cultivated or 
vegetated. Within the banklines, 74 percent of the 
area was either sand or water and only 26 percent 
was vegetated or cultivated. The area Of vegetated 
(prOductive) island chars increased more or less in 
proportion with the widening of the river, ilcreas-
ing by about 6,500 ha between 1984 and 1993. 

The resource base of the Meghlna charlands is 
doiminated by f'arming: 45 percent of' households 
cultivate land for a living and 23 percent depend 
on day labor, which is predomiianitly agricultural. 
The Mcglria is the main riverine fishery ill Bal-
glIaleshi, aId 19 percent of hotsChndds fish as a 
primary occupation, and fir another 16 percent 
fishing is a secondary source of incolnie. In the 
lower reach, fishing is almost as important as 
agriculture for the charland economy. 

The availalbility Of culltivable lind in the Nieghlria 
charlards is similar to the national average (0. 10 
ha per capita corpiared with 0.09 ha fur the 
nation), and on the mainland there is Only 0.07 ha 
per capita. Ahout 80 percent of mauiza land areas 
are reported to be cultivated. Cropping intensity 
averages 150 percent and is lower iii the chars 
than tile mainland, particularly ill the conlluence 
island chars. There is slightly more sandy lind il 
the Upper Meglna channel, and dry-land crops, 
mainly groundinuts aIld sweet pot atoes, are niore 
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common in the island chan, of this reach, other
wise a wide variety of winter crops are grown. 

Broadcast aman (monsoon season paddy), which is 
tolerant of deep water, is most common in the 
tupper reach, where flooding is deep and prolong
ed. Aus and B. aman appear to be damaged by 
floods on average three tines in 10 years. Trans
planted aman, although offering higher yields, is 
vulnerable to flooding and mainly grown in the 
hwer reach around the island of 1lizla, which is 
largely flood-free. Local boro (winter-sown paddy) 
is widely grown on low land in the island chars. In 
tire island char of MAizla, where irrigation is appar
ently available, I1YV boro is also grown. )espite 
tile ahumdant supply of water, there is otherwise 
only a moderate area of irrigated land in tie chars. 

Ntu hers of' cattle i1d buffaloes ir tile Megli a 
charlards are lower (Only 0.73 per household) than 
iln lIangladesh as awhole, as are niuriibers of goats 
and sheep. In some areas (1f the uipper reach and 
tonl luelce livestock are fattened colinercially on 
tie abundant dry season grazing and crop residues. 
l-xtenlsive deep monsooin flooding appears to 
constrain livestock numbers. 

7.5 Flood IIilzard 

hii 197, more than 70 percent of cultivated land 
inn the Meghria stuly area was reluerdly flooded. 
In 1988, 87 percent was flooded for an average of 
56 days. B1y comparison, the average for 1989-92 

lnonial" monsoonconditions is57 percent of land 
flooded fur an average of 37 days. There was a 
strong trend toward rmore extensive and longer
hllatiul flooding ill the north and less extensive in 

the south, and in 1988 durations fell from 86 to 16 
days hetweeri tile upper and lower reaches. 

The 1988 flood was estiniated to le about a 1-in
30-year event in the Meghina. in that year, 82 
percent of houses ill the Meglina charlards were 
flooded and 34 percent destroyed. Fewer were 
affected ill the Lower Meghna island of Ilizla. Onl 
average, only 9 lercent of I ouses were floo ided in 

each year during the 1989-92 period. Only in 1988 
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were there a substantial number of flood-related 
deaths: more than 660 people were killed, particu-
larly in the upper reach. Epidemic diseases were 
reported to have killed more people during the 
period 1988-92, particularly in the island chars of 
the upper and middle reaches. 

7.6 Services and Infrastructure 

Study area health care facilities are concentrated in 
the detached and unprotected mainland. While 
coverage by health workers is coimparatively good, 
there are fewer health care facilities than in other 
areas, particularly inl the lower reach, and they are 
far from many char people. Nost people normally 
drink tubewell water, but in the 1988 flood, 70 
percent of households drank river water, seriously 
co1mpronmising their health. Only 55 percent of 
inhabited mauzas have a primary schotol, almost 20 
percent lower than the national average, and island 
chars have the fewest schools. There are 54 
percent more children per high school in the 
charlands than in langladesh as a whole, and such 
schools are rare in island chars. 

Access problems limit the use of both health and 

education facilities, and river transport is vital for 
coping with floods and erosion in the island chars. 

Local boat transport is entirely within the private 
sector, and mechan ized bhoats have coume to play an 
important role in linking the chars with such 
mainlland facilities as markets. Mechanized boats 
are fairly numnerouCs in the M.eghilla, especially in 

the island chars (about 43 households per boat), 
compared with tile unprotected mainland (about 66 
per boat). Yet flooding and erosion could mean 
that a whole vill age would need to evacuate by 
boat in a short time. There are an average of 8 
households per non-nechanized hoat throughout 
the area, but such small boats are hazardous 
'tiriig peak floods. 

7.7 Fulure Clhnges and h l'ervenfions 

There are 1.17 million peuple living in the Megh
na charlands who will contimne to be at risk from 
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flooding. At present, flood risk is greatest in tie 
utpper reach of the river, which experiences more 
extensive flooding for longer durations every year. 
The upper and confluence reaches were worst 
affected in the 1988 flood. Flood modelling by 
FAP 25 indicates that there would be little impact 
from embankment imlprovements on the other main 

Meghna filly emarivers. Even with the Uppu 

banked, normal monsoon water levels would fall 
(runoff from the adjacent floodplain would be 
retained by embankments), and only at Chandptir 
is an increase in water level predicted for a 1988
magnitude flood (similar to the normal monsoon 
water le!vel increase following a 35 cm increase in 
sea level). While the Meglna char people are 

likely to face the same flood risks in the future, 
they would still benefit from measures to help 
them c pe. 

Blank erosion has displaced many people who are 
presumed to have left the Meghna charlands in the 
past decade, and there is no reason to believe that 
the next decade will be any different. In particular, 
the change of direction in the bulk of the flow 
from eastward in the Padma to soutthward in the 

Meghna results in fluctuating waves of erosion 
along the east bank in the confluence as tile main 
channel shifts location. Continual erosion will 
increase pop ulation pressure both on the remaining 
charlands and in the rest of the country. River 
training works may be a viable way to stein this 
loss of land and consequent populatio displace
ment, particularly in the Upper Meghna where 
there are very high population densities and slow 

erosion. In the Lower Meglina, the iinpacts oil 
river morphology are uncertain. Measures to stabi
lize and prolong the lives of island chars could 
also benefit the 320,000 people living on then. 
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Chapter 8 

FLOOD RESPONSE 

8.1 	 Vulnerabililty to Flood lazards lands that are regularly inundated in the annual 

monsoon; this is an expected occurrence. The 

Char people are vulnerable to several hazards, of inventory found, for example, that some 57 per

which flood is only one. Violent storms called cent of cultivable land in the Meghna is underwa
"nor'westers" can wreak havoc on fragile grass 	 ter in the mnonsoon season; and in the Padma, 60
 

houses in tihe pre-monsoon season. In most plaices, percent is awash (average percentages for four
 

diseases associated with the normal monsoon cycle monsooMs 1989-92). In the Ganges, where the
 

are reported to be a greater cause of death than clarlands are between embankments for much of
 

floods. This section, however, will flcus on char their length, 70 percent of' cultivable charland was
 

people's experience with anual inundation and underwater in the monsoon.
 

severe flood. Table 8. 1 shows tiat this hazard is
 

very extensive, affecting most of the charlad The Irahmapntra-Jamuna inventory found variable
 

areas in a severe year. average flooding fromn north to soulth: in 1991,
 

considered a "high-average" year, about 65 per-

Riverine islands and nearby mprotected mainland cent of the total land area was inundated in the 

areas have large percentages of low agricultural upper reach, hut only 33 percent was intndated in 

Table 8.1 Area and I)uration of Fooding in Charland Survey Areas 

lirahunaputra-

Jaintia Ganges Iadina Meg hna Bangladesh 

Arte Duralion Area Duration Area Duration Ame4i Duration Average 

L.cation (%) (days) (%) (days) (%) (days) (%) (days) Area (%) 

1988 FLOOD 

Island Char 91 22 100 4I 100 I11 57 42 16 

Attached Char 84 23 98 38 100 46 99 60 46 

Unprotected 93 28 99 37 100 39 100 41-74 46 

Mainland 

1991 FLOOD 

Island Char 58 12 83 26 72 33 39 28 NA 

Atlached Char 52 13 65 21 47 24 68 40 NA 

Unprotected 33 1I 6) 19 61 27 64 51 NA 
Mainland 
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tile lower reach; similar variations were [ound in 
all four rivers covered by the survey. 

The impact of severe floods on charland agricul
ture is determined by (1) the percentage of high, 
medium, and low lands cultivated, (2) the extent 

of double or triple cropping, (3) the duration of 
flooding, and (4) the ra;te of rise Of floodwater. 
Items (I) and (2) are interrelated and reflect tle 
normal" or expected peak mnsoon water levels. 

The Clirland Study imade flo overall Coliparisol 
of char height between river reaches, but in tihe six 
RRA areas the ma jority of agricultural lands were 
low kands. The percentages ranged froin 10 to 90 
percent: the area if low land oi tihe Ganges was 
50 percent, ii the upper Jairilna and Nieglhna 
confluence, 60 percent, iii the middle Jamunia, 80 
percent, and iii the Padna, 90 perceit. All areas 
visited had solie nializas with doluble- or triple-
cropped land, irdicating solie legree of agricul-
tilral vullnerability to floods illall char areas. 

8.2 Severe Flood Impacts 

8.2.1 ixtent rf hioods 

The extent and duhration of severe floods, such is 
those of 1987 and 1988, were especially signili-
cant in lost charlands, although tile impact of' 
these events oil tile chars of each river also dif-
fered frlii reach to reaich. Il1988, Nleg lia island 
iid attached chars were almost 100 p1erTelt flood-

e(l for 40 to 60 days. ;ir, uiprotected irainland 
areas for an average (if 74 days. Ili tire lower 
Meghirra, however, tIle watels broaden as Ihey 
approach the delta, ardi( charlanls irr hins area were 
less severely affected than in tile uppcr Megh;I 
and confluence areas. lach river showed a sirilar-
ly drariatic increase over iorial iiudlation levels 
ii 1988 for iimost reaches, with irore than 5 

percent (if all cultivable land flooded in 1988, 
implying increases in the area flooded ovcr Ihe 
1989-92 average if 13-50 percent. 

In 1988, average peak flood duration for the 

Jamna was 24 t!:-.ys; for tire G arnges, 27 days; for 
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the Padima, 38 days; and for the Megh na, 56 days. 
The increment in flood duration in 1988 was up to 
twice the 1991 duration (Jamuna, Table 8. I). 

Sand carpeting is a common annual problem for 
imany char farmers, even those who consider 

normal inundation mostly benign. The RRA team 
encountered many whose agricultural lands were 
ruined in one season, forcing a change of occupa
tiim at least until some other development miight 
reverse their bad fortune. 

8.2.2 Iloniest ead Flooding 

People build homesteads. on the highest available 
lnlld nlild length of time a(if they stay for any in 
place) further elevate their dwelliigs oil built-ip 
pl1inths to avoid annual inundation. Uinlike oi ihe 

mainirland, however, imianry char people expect to 
have their homes flooded each year despite these 
imreasures, creating incorivenrierice for people anid 
soliic daiger for aiimals. Sri it can be said Ihat, if 

water entering the homestead is a sign of a flood 

c-isis., such events are far more Conimmoni in char
lands th:1n in tihe riainlanld. 

eli inventory of rlhe lrrxirputra-Jaluna did not 

collect lata oil houses flooded, but (his was coy
ered ir the flood proofing study sample surveys. 
Table 8.2 shows that in the other three rivers the 
inrJuity of houses were flooded in 1988 (almost 
double tire langladesh average), and about a tlhird 
of houses were reported destroyed. This Compares 
witi averages of under 5 percent flooded all butnri 

the Meghna in 1989-92. InlIe two reaches (if Ie 
llralrraura-Jarniuna where sanple surveys were 
d(oine, 90 tor 97 percent if houses were flooded in 
1988, conrpared with 37 percent in the upper 
reach (Kurigram) anid 26 percent in the lower 
(north) reach If lliuapur in 1991. Island chars 
were no0 wrmrse affected than unprotected inai.lhand. 

The ilullbher if households in 1988 is unknown, 
but the dala imply that iii 1992-93 the iulmber (if 
houseldts with houses destroyed in a 1988 
iragiitu(e flood would have been about 52,800 in 
the Meglna; in the Ganges, 32,900; and ii the 
ladlla, 34,300. 
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Table 8.2 llousing Flooded and )estroyed" 

Ganges Padma Meglhna 

Location 
Flooded 

(%) 
Destroyed 

(%) 
Flooded 

(%) 
Destroyed 

(%) 
Flooded 

(%) 
Destroyed 

(%) 

1988 FLOOD 

Island Char 88 33 100 40 54 26 

Attached Char 84 23 96 50 95 38 

Unprotected 
Mainland 

86 27 98 24 97 33 

1989-1992 

Island Char 4 I 4 1 6 I 

Attached Char 3 0 3 I ! 1 2 

Unprotected 2 0 3 1 14 3 
Mainland 

*Questions added after fir.st ph.ase of sil vey in liiatnaa-Jana, covered in snample surveys as part of the 
flood proofing survey. 

The flood proofing surveys l'ound that in 1988 
island char houscs were flooded more deeply than 
unprotected mainland houses ill both Kurigram aid 
13hmapur. In Kurigram, 57 percent of people 
evacuated, and in [himapur 35 percent did so, hut 
72 percent of Kurigrain cattle and 55 percent cf 
3huipur cattle were moved hecause of the flood, 

The malority of households experiencing in-house 
flood depths of I in or more were fIruid to have 
moved otut. Average flood losses per household il 
lhuapu r were 1k. 7,581 (80 percent conifidence 
interval, Tk. 5.980-9, 180), and in Kurigram, Tk. 
5,300 (80 percent confidence interval, Tk. 4,730-
5,870). Losses depend to a cinsiderahle ext,.nt on 
the value of housing and imtmovable assets such as 
trees, aid these are higher in more stable areas 
such as unprotected mainland. 

If these losses were typical ot'the other reaches of 
the river, then the total losses to homesteads (fixed 
assets, evacuation costs, loss oif livcwiock) in 1988 
may have been Tk. 6,000 per htmschold or Tk. 
1,700 million in the Brahinputra-Jainua alone. 
The main components of which were housing, 
livestock, and tree (lamage. ('rop losses were also 

reported to be suhstantial at about Tk. 13.000 per 
household in Plhuapur and Tk. 8,600 per house
hold in Kurigram for the 1988 atls and alliall 
seasons. These figures are averaged across all 
households in the sample areas (including nonfarm 
households), so agricultural losses may have been 
on the orler of Tk. 3,000 million. Most house
holds said they could rimore to prevent (hliage, 
foi example with better warnings or transport 
facilities, but thait few of tihe 1988 losses were 
avoidable. 

According to the inventory reports, flood-related 
deaths in 1988 were concentrated in ihe charlands, 
particularly in the Ilrahlutra-Jaruna ('able 
8.3). Consequently, 58 percent of reported deaths 
ill the charlands were along the llrahiapultra-
Jainuna, compared with a very low deati rate 
reported in the Pad ina. The total flood-related 
deaths reported in the charlhnds appears to be 
inure than the national totals reported for the 1988 
floods. Unlike the cyclone-prone areas of tihe 
counrtry, however, losses to property and livestock 
are generally of greater significance than human 
deaths in the riverine chars. 

ISI'AN ('harl;rdSilirly - Summrrinary 8-3 



Table 8.3 1988 Flood-ltelated Deaths ini (lie Clarla'd Survey Areas 

13fralnaputra-

Location Jamuna Ganges Padina Meghia 

Total % of
TOTAL EATI IS 

Number Total 

Island Char 416 6 6 36 463 21.4 

Attached Char 330 141 32 167 670 30.9 

Unprotected 512 144 42 336 1,034 47.7 
Mainland 

Total by River 1,257 291 81 539 2,168 t00 

Percent (.Total 58.0 13.4 3.7 24.9 100 

DEATHS PER 100,000 POPULA'FION Bangladesh 

Island Char 1 I1 

Attaiched Char 9I 100 

Jnprotected 57 29 
Mai nland 

8.2.3 Flood Coping Alleasu res 

In RRA interviews, people explained to teamn 
members how they prepare f(6r and cope with 
either noirmal nonsootn inmmolati in or severe 
floods. li most homestea(s, grains and other 
valuables are stored oilplatfrnis (mac'/,a), where-
as mainland people ().ily build such structures if 
they anticipate special flood proilems. People try 
to anticipate the extent of inundation as the nwon-
soon approaches mainly by listening to the radio; 
but few said this was an aldeqMte source of'iili*'-
ruationl, arid many said they could cope more 
successftdlly ifthey had more ti;'eto plan f'or 
specific rises in river water levels predicted lb r 
local reference points. 

One widespread pattern of flood preparation with 
serioUs negative econoniiliC colSeq(uel.es is tile sale 
of cattle and other large animals at low prices 
before tlie monsoon season. This measure was 
described in all areas as one way to salvage some 
part of the investment in animals rather than risk 
hlosing them to( disease al starvatioi, possihilities 

Average 

II 1I 1.4 

35 64 1.4 

9 58 1.4 

anticipated even in normal inundation conditions, 
when settlements and grazing lands may be under
water. 

When intndation or flood occurs, people may also 
choose to move with their animals to higher land, 
often the nearest BWDIB embankntent. In Kuri
grain and l3huapur, 75-80 percent of hlouseholds 
moved their livestock, hut the island char people 
nimvd their stock for a molth (nore than twice as 
long as mainlanders). If they remain at home, 
IMry have problems caring for large animals. 
\vhich may have to stand in water for some time, 
on he unable to lie down because of the water that 
surrounds themil, when that occurs tlie animals 
become fatigued and vulnerable to diseases. 
loultry are vulnerable to (lrowriing in floods, just 
as they are on the mainland. 

Pr ileris people mentioned in coping with floods 
are sinilar to those in the mainland but they are 
more intense and possibly annual events in chars. 
'These include difficulties obtaining food and 
supplies, diifliculty cooking, and prolhlems in 
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Table 8.4 Predicted Increase in Water in a Repeat 1988 Flood Under Thre Scenarios 

River/RRA Gauging Station 

Upper Janitlna Bahadurahad 

Middle Jamuna Sirajgarij 

Ganges Ilardinge Bridge 

Padia Mawa 

Upper Meghna Baidyer lazar 

Mcghna Conflutence Chandplr 

Sourcc: FAP 25 
Scenario 2 = Jamua-Dc:ile;wari left eubankment 
Scenario 	3 =- Scenario 2 plus Jamnuta Bridge 

Scenario 	5 - Maximuin embankment levelopment 

traveling and finling work. Access to medical care 
is especially problematic. One Ganges char wom
an, in describing the differences between char and 
mainland life said, "The worst thing about char 
life is women ldying in childbirth becauise they 
cannot get medical attention lurinlg flools". 
Privacy for sanitation purp)ses (urination, defeca-
tion) is a problem for everyome, but especially f r 
women. icalth d a gers from drinking contamitat-
ed river water are plevalent during the monsoon 
seasonlland almost tniversal during severe floods, 
when most tubewellIs are sub merged. 

8.3 	 Perceived Associatims Between Flood 
and Erosion 

Although few people interviewed by the RRA 
teams see a direct connection between flood and 
erosion, the mionsoon season is a transition point 
in char life, when many peopl)e are waiting to see 
how their land survives, i.e., whether they will 
have to move or not. It is the key decision point in 
the annual cycle. Many peopCl explained, for 
example, that they would inot invest much effort or 
money in building up their homesteads itil after 
the monso on season, wheii they would know 
whether their island was still there. 

ISi'AN Charlanmd SitItay - SummanrIry 

Increase (cm) 

Scenario 2 Scenario 3 Scenario 5 

8 9 9 

55 83 87 

0 0 6 

17 17 34 

-8 -8 3 

6 6 17 

8.4 	 Futire Flood Risks 

Attention under FA P has been drawn to the possi
bility that embankments to protect mainland areas 
will raise flood levels in the charlands by restrict
ing flot,, flow. FAP 25 (1993) modelled floods of 
1986, 1987, and 1988 magnitude for the main 
rivers with seven different combinations of main 
river embankments, plus sea level rise, and con
struction of the Jamuna Bridge. The results of this 
study were essentially that the greatest effects 
woUn l be on the Jaiona, and to some extent the 
Padma (and lesser rivers outside the Charland 
Study), and that the greatest impact would be from 
the combination of the Jam1a Bridge and left 
bank Jamuia embankments, which would have a 
synergistic impact in raising peak flood levels. 

Tahle 8.,4 summarizes the predicted increases in 
water in a repeat of the 1988 flood under three of 
the FAIP 25 scenarios. These results show that if 
all these works went ahead, some 1.77 million 
people living in the chars and unprotected main
land of the middle and lower reaches of the 
Janiuna and Pladma could be flooded by an extra 
30 to 80 cm of water (depending on char location) 
in a repeat of the 1988 flood. Even in a normal 
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flood (1986 conditions) in tihe Sirajganij area peak about 35,000. In the Jamtma, it was estimated that 

water levels would be 28 cm higher than without if the bridge and embankments are constructed that 

the bridge and left embankment. 186,200 people will live in areas where a 1988 
flood would be 80 cm higher and 558,700 will live 

While these increases in flood depth mly not where that flood would he 50 cm higher. There

appear to he large, a 20 cm difference between the fore, many char people will be at greater risk from 

1987 and 1988 flood peaks in the Pladlma ICCOt t- flooding as a resIlt of measures to benefit main
ed for an increase in the number of houses flooded land people unless steps are taken to mitigate these 
to roof level from 2,300 to about 23,000, and in effects. 
the number of houses destroyed from 9,200 to 

NOTES 

1. These ondies werc affectcd by RRA teIs:IS sclccloitil or plices to visit, but they icflcct n rclitivcly consisi lt pnltcrn. 
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Chapter 9
 

RECOMMEINDATIONS
 

9.1 Objective; in tire charland reports and summarized here 
shmld be built upon iii the future. 

Tli e aiin of tile ciarind inventory and socoeco
nimlic survey is to provide baseline data for 
developlment planning, and particularly, although 9.2 Fuitire Use.s of tihe Char:,iid GIS 
not exclusively, for planing under tie FA P. This 
reptirt summarizes and compares the analyses of 9.2.1 Overall Future 
populationi, resources, aMil norpirology dlata of the 
charlands of the JGrruna-llrahrrraptra, Gags, The charlard GIS needs to have a continued and 
Padhna, and Megir na rivers. It alsir incorporates, stahle life if other institutions an( projecs are to 
vhcrc approiipriate, qual itative inforirmation gathered make use of the wealth if detailed (lata it cori(ains. 

by the SOcioecoilnoilirc survey of'. tile chariands. This report sumrmnarizes analysis of the satellite 
image and ihvenitory analyses for the whole of the 

There is clearly a dilemniea over the lig-telili Janrunra-llralnapura, Ganges, Padila, and Megh
management strategy of Baingladeshnl's mighty na rivers within Bangladesh, but similar analysis 

rivers. Conrifi ning them tio iheir currint active would ie possible for smaller plannig areas 

channels thirough bank protect ion works and river within these study areas. To effectively achieve 

trainiung would lie risky and cost hillhmis. On the this the chariand (IS will need to lie operated, 

otiler hand, With Si ai llterxentin, iiiaintaiied , anr(I updated by ir organization that111ch tile chronic 

loss of lhomles and livelhilroods caused by erosiion of can work with studies inside and outside tire FAP 

tire unprotected mainland iniy lie halted. to identify Ihe planiiiig needs the GIS can meet. It 
must also lie able to carry out detailed analysis and 

Over the typical 50-year ecuionic life of new additional studies, and their produce tailored 

iifrastructu re, iore iian 3 nillioun people could outputs for specific users. This need night lbe iet 

benefit. Making ain invest ment i new infrastruc- by institut ionalizing tIhe capabilities of FA P 19 

1ire \would invariably lead I0 tire ierlanelirt Cii- within an orgarnization (ledicated to planning and 

hanknent of these rivers to the di bneli (if the applied research oin natural resource and hazard 

current charland population of 4.2 mill ion. Identi- nanagenent. 

fying the optiimal soultiori and agreeing on a 
strategy will be difficult. Water resources (levelopment phlarning in the char

lands of all four rivers falls belween ihe bound-

The charlarid illvenily arid socioeconomliric survey aries if FAP regiornal studies. Inn (he case fftihe 

-ire but tile first steps iin achieving better unrder- Jarniia and Mcglha, feasibility studies are expec
stanlding Of tIe clrarlainds and their populatioirns. To ed ti address inpacts in adjacent char areas. in the 

accoinplislh this, die results of (Ire work presented Padila aid Ganges, no such feasibility stud ic are 
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planned. In all cases, tile charland GIS con d hIe 
useful for planning projects along these rivers. 

Below are some specific uses the GIS can be put 
to, others are addressed in the separate repo rts on 
each river. 

9.2.2 jamura NI uIf-pirpose Bridge 

Approach roads fbr tile .Iamt111a 11111ti-PUrl)OSC 
bridge are already under construction, an impact 
assessment and resettlement plan have been pre-
pared. All the activities associated with the Jamuna 
bridge need baseline data, particularly for the 
upstream area where flood risks are expected to 
increase as a result of river confinenie. The 
existing river morphology will need study, and a 
monitoring program will need to be established. 
The charland study provides a basis for this work, 
This could continue will reliote sensing morlitor-
ing, which could be linked with hytLhlatl ic model-
ling by FAP 25 an1d tile chrarland inventory to 
identify potential impacts, and so form a starting 
point for designing a progral to mitigate the imr-
pacts of the bridge in tile clrarlands. 

9.2.3 Morplhology Sfidies 

The analysis of Chapter 2 has already shown that 
the riverine charlands of langladesh have charged 
considerably in the recent past (1984-1993), and 
indicated greater changes over the lung term 
(1767-1981). Detailed analysis of morphological 
trends and erosion rates has been undertaken foir 
the Jamu, using a series of satellite images and 
relating these with barklines from the historic 
naps that have been registered to common coordi-
nates. This work needs to le expanded to tie other 
three rivers (Ganges, Padma, and Meglina). 

9.2.4 Flood Proolring Progr~anv; 

As a follow-up to FAI 23, a variety of pilot flood 
proofing interventions are being proposed for the 
Hrahuaputra-Jamluna. The 1993 charland house-
hold sample interview surveys in Kurigrain and 

liuapour areas of the Jamuni were designed to 
provide data and analysis that will aid tile design 

of such projects. It is hoped that f'uture flood 
proofing programs for the Jamuna could use a 
combination of the GIS and inventory data to 
identify broad problems and program priorities, 
then follow up with more detailed local surveys to 
tailor implementation to local needs. 

In the Ganges and Padima charlands, flood risks 
are already high, and they are not expected to 
decrease. In the Padma, they may even increase as 
a consequence of proposed interventions in the 
Janiuna and if the Padma itself is further em
banked. Although erosion risk is quite high in the 
dynamic island chars, islands may persist for 
longer than in the other rivers. This should be 
confirmed by analyzing a series of satellite images 
and, if found to be correct, small-scale flood 
lroofing works should be considered as a means 
of counteracting changes in flood risk, and of 
improving the lives of char people in these two 
rivers _ven if flood risks are unchanged. 

Although flood risks are unlikely to worsen in the 
Meglira charlauds, this does not mean tllat flood 
proofding should ignore these areas. The Upper 
NI eghira is Mre suitable than many charland areas 
for small-scale flood proofing works because it is 
relatively stable and embankments are not practical 
For the islands. 

It is hoped that this report can act a'; a catalyst to 
encourage flood proo fing and clhar development 
programs in all the rivers of Bangladesh, as FAP 
3.1 ias to integrated development in the middle 
Jaliltina chars. FAI 3.1 has spurred tile proposal 
of measures to enable char people to diversify and 
increase their incomes and so reduce -/ulnerability. 
Planing such interventions could use a cumbina
tion of the U IS and inventory data ',, identify 
broad probleis and program priorities. This 
would need to be followed up with more detailed 
Iocal surveys and consultat ion to tailor inmplenien
tati)n to local needs. 

9.2.5 Iocal Gover.nment 

Government services are limited in the chars, 
although the inventory shows that Some services 
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are provided. The inventory can be used to identi-
fy areas reporting low service provision or no 
facilities relative to population, and to plan addi-
tional service. Additionally, detailed information 
from this study on past and future erosion and 
accretion patterns will be important in ensuring 
that appropriate services are provided without a 
high risk of infrastructure loss. The Local Govern-
ment Engineering Department (LGED) iscurrently 
preparing updated maps for all thanas, which will 
be incorporated in a GIS. The infrastructure data 
in the LGED maps could be combined with hazard 
and resource data in the charland inventory and 
the image analysis of morphological changes to 
form an integrated planning tool. 

9.2.6 NGOs 

The inventory found a number of NGOs active in 
charlands, but they concentrate their efforts on the 
unprotected mainland. The inventory indicates that 
there are still many ways in which these NGOs 
could help char people improve their livelihoods 
and lower their vulnerability to flood and erosion 
impacts. NGOs active in the area could use the 
inventory data to identify priority issues and their 
locations and extent for planning their programs. 
If NGOs are to extend their activities in this way 
they will need information on haard risks to avoid 
loss of expensive infrastructure, 

9.3 The Uses or Socioeconomic Data 

When working in riverine charlands there are a 
number of points to keep in mind about any group 
of potential program beneficiaries. This study has 
demonstrated that charlands are not all alike and 
the social structures of char people vary somewhat 
from people in the rest of Bangladesh. Char 
people therefore need to be understood within their 
own context. Such information will enable the 
planner to understand several factors likely to 
affect the outcome of planned activities. The 
following should be taken into consideration: 

(1) Type of charland and stage of char develop-
ment: attached, island (accreted or detached 

ISPAN Charland Study - Summary 

mainland) or mainland; new or old; cultivated, 
settled, or cultivated and settled; people's estimates 
of the char's stability. 

(2) Settlement history: are the inhabitants a long
established local group or recent immigrants; what 
were their motives for settling; what ties do they 
have to other places; are there any local conflicts? 

(3) Community composition and social structure: 
families (gushti, sarik) and societies (samaj) as 
well as the nature of their leadership; meaningful, 
long-term associations between people likely to 
remain interdependent; terms and conditions of 
land grants to destitute settlers (uthuli in Jamuna 
and Meghna). Nature of ties to union and thana 
officials. 

(4) Type of Household: female-headed percentag
es, joint families able to take advantage of diversi
fled employment options and pool resources. 

(5) Typical erosion displacement experiences of 
the group: number and timing of moves; groups 
that have stayed together when moving; their ideas 
of problems caused by these experiences and 
current or future needs. 

(6) Alternative occupational patterns: previous 
working experiences and concepts of primary, 
secondary, and temporary work possibilities for 
both men and women. 

(7) Local skills in exploiting resources (lands, 
animals, natural vegetation, crops) that can serve 
as a basis for introducing new techniques or 
expanding income-generation programs. 

(8) Main assets: animals, tools, cooking equip
nient-things needing protection in floods. 

(9) Gender division of labor: normal work activi
ties (current, previous, acceptable/unacceptable) of 
males and females of various ages. 

(10) Perceptions of problems and needs; the honest 
reactions of char people to outsiders' ideas and 
plans for them. 
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The resource base of a community tends to be 
greater on more established land. Intense local 
conflicts will reduce the incentives to invest in 
productive activities even if programs are imple-
mented to facilitate them. Likewise, control by 
large landlords who may evict tenants and erosion 
risk may make investments inappropriate. 

9.4 	 Longer-Term Institutional Approaches 

The riverine charland areas, particularly island and 
attached chars, appear to have been somewhat 
neglected, having rarely been the focus of govern-
ment or NGO development programs. In part this 
reflects the highly mobile nature of charland 
resources and the population living on them. It is 
difficult for any Aiministration with fixed bound-
aries to come to grips with something as tempo-
rary as charland. Under the FAP some official 
attention, in the form of studies, has now been 
given to riverine chars, and a natioial database on 
these diverse and complex areas has been coi
piled. This information needs to be properly used 
and taken into account by the full range of minis-
tries and departments that could and should be 
actively involved in improving the livelihoods of 
char people. 

This study of riverine charlands has clearly dem-
onstrated that charland evolution and the associated 
shifting population and resource base can be 
successfully quantified and mapped. The next 
major task should be to extend this methodology 
into the more vulnerable coastal chars wherc, 
because of the risk from cyclones, the impacts of 
hazards are an order of magnitude greater than in 
the riverine chars. 

While the charlands are covered by normai devel-
opment activities, to the extent diat these activities 
are suited to the chars, government programs 
suited to the unique needs of char people have yet 
to be devised and implemented. This might be 
done by a specific program or development board 
involving relevant agencies, which would have the 
advantage of promoting the more integrated and 
interdisciplinary approach that seems to be needed 

in the chars. Alternatively, it might be accom
plished by ensuring that each agency, in its own 
planning and service provision, take note of tie 
problems and needs of the char areas. The govern
ment will, as a first step, need continued interac
tive access to the charland GIS and database. 

9.5 	 Specific Program Interventions 

Some specific public programs could benefit large 
segments of the charland population covered by 
this study. The priority recommendations present
ed here are of five types: information resource 
development, flood and erosion assistance, basic 
services, economic development measures, and 
policy improvements. Some of these recommenda
tions have been made elsewhere in slightly differ
ent forms. 

9.5.1 	 Development of Information 
ResourcLs 

Baseline data on charland demographics and 
resources have been compiled in the inventories 
under the Charlands Study. These need to be 
updated periodically, combined with 1991 census 
data, and refined as development agencies and 
departments make use of the data for planning 
purposes. Using the inventory, strategies need to 
be developed that better utilize the resources 
available in the chars. 

9.5.2 Flood and Erosion Assistance 

Flood proofing a settlement, i.e., preparing it to 
withstand floods with minimum disruption of 
normal subsistence and social activities, is a 
complex subject that has been addressed by a 
special report of the Charlands Study. Ultimately 
it can be a vehicle to increase economic flexibility 
and protect resources, thus protecting vulnerable 
groups from disastrous losses at times of crisis. 
The study found that, in general, adjustments 
made by char people in terms of raising home
steads are appropriate given the high risk of 
erosion, and that flood shelters within the char 
areas offer limited benefits. 
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Within this context, some specific priority needs 
associated with normal inundation and floods were 
identified by RRA teams visiting several riverine 
char areas: 

Improved flood warning is an urgent need in all 
char areas. Since some people have to make 
elaborate preparations, advance warning about 
water levels in specific areas would greatly en-
hance their capacity to prepare for floods. The 
main requirement is for meaningful warnings that 
relate to local features and flood levels. The most 
appropriate methods of information dissemination 
would be radio and local announcements over 
loudspeakers in marketplaces. Other priority needs 
can be most effectively used when combined with 
improved warnings. 

Anim'al shelter is one of the most common prob-
lems char people have in normal inundation, and 
is even more important in severe floo(ds. It is such 
a serious problem that people sell off large animals 
in anticipation of the rainy season rather than risk 
losing them to disease or starvation. Any public 
monsoon season arrangements to shelter animals 
more securely, feed them, and provide veterinary 
services would be of great interest to people in 
many char areas. 

Human shelter facilities most used are public high 
places, especially BWDB embankments. Develop-
ing multi-purpose raised areas in charlands that 
could be used for basic services such as education 
and health care would make such facilities accessi-
ble. In many char areas this would mean risking 
investment loss within a short time because of 
erosion. But it would be appropriate where chars 
are stable (as in the Upper Meghna), or where the 
mainland is not threatened by erosion. 

Transport for people and animals to safe shelter 
areas is also a priority need. During the monsoon 
season and in severe floods transport by engine 
boat, if it is available at all,.becomes so expensive 
that many can barely afford it. 

Water purification that iseffective and acceptable 
is of the utmost importance during inundation and 

floods, when large percentages of char people in 
all char types drink polluted river water because 
hand tubewells are submerged. Fuels tend to be in 
short enough supply during the monsoon season to 
make boiling impracticable for many households. 

Resettlement services for people displaced by 
erosion would under some circumstances provide 
them with khas land, and in other cases would 
require helping them secure jobs in urban or semi
urban areas. Policies are also required to help 
people get back to their original locations in chars 
if and when they re-emerge and become habitable. 

9.5.3 Provision of Basic Services 

Extension services: Char people would benefit 
from extension services on crop-diversification, 
seed storage, and irrigation. Extension services in 
livestock-raising could include mobile veterinary 
services at tines when diseases are most common. 

Health and sanitation services, as in many other 
rural Bangladesh communities, are in short supply 
in the charlands. Additionally, the cost of care 
prevents many from seeking skilled medical assis
tance in any but the most dire emergencies. Pro
viding health care to people in island chars is 
difficult year-round, but it is especially problemat
ic during monsoon season, when a mobile health 
team would be the best approach. The study found 
that risks from disease are greater than risks from 
flood waters (luring normal inundation and floods. 

Review of the information obtained by the RRA 
survey indicates that sanitary conditions are poor 
in the charlands. In the absence of sanitation 
facilities, diseases like diarrhoea and dysentery are 
very common year-round. Initially, it is important 
to raise awareness of the necessity of good sanita
tion (in the middle Jamuna, SCI was found to be 
conducting such a program). Training people in 
the building of low-cost latrines (including ring 
latrines), which are not left exposed for long 
periods of time would be useful. Locating these 
latrines on relatively high ground would enable 
them to be used even during monsoon season. 
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Local government institutions, as well as NGOs, 
can play important roles in popularizing such 
ideas. 

Schools: While there are primary schools in many 
charland mauzas, coverage is less than the national 
average and is poor in some island char areas, 
Even where there are educational facilities, keep-
ing children in school during the monsoon season 
or during erosion-related migration is virtually 
impossible in many char areas. Improving primary 
education in charlands requires new approaches: 

buildings that are community-owned and 
that 	can be moved when erosion occurs. 
This could be done by having local mei-
bers 	 take responsibility for safeguarding 
the school on behalf of the village, 

* 	 encouraging staff to live in charlands, 
preferably by hiring local people. 

" 	 adjusting the curricultum and school year 
to the seasons. 

* 	 subsidizing boat services, particularly to 
improve access to high schools. 

* 	 since parents are unwilling to send young 
children on hazardous boat journeys, a 
primary school should be present on each 
inhabited island char. 

Institutional credit: Institutional credit for agri-
cultural inputs would encourage the use of better 
inputs and improve crop yields in the charlands. 
Access to credit for livestock and fishing equip-
ment would also benefit char people. 

9.5.4 	 Economic Development to Build 
Self-Reliance 

Char people were particularly unhappy about the 
law that made any accreted land government 
property, but this has recently been changed back 
to protect private ownership if the land re;!ppears 
within 20 years. 

Land laws: There is a great deal of confusion 
about the land laws pertaining to alluvion and 
diluvion, and the existing laws are subverted by a 
variety of means to the benefit of the local elite, 

Char 	people were particularly unhappy about the 
law 	 that makes any accreted land government
owned. 

Establishing administrative boundaries: Con
flicts between chars can often be traced back to 
confusions over administrative boundaries. Such 
lack of administrative clarity also leaves many of 
chars without public services. The inventory 
reports highlight many of these problems. Accu
rate surveys would help efficient administration. 

Strengthening local government, the union part
shad: Local government agencies can play an im
portant role in keeping updated inventories of 
charlands for their areas. Such a role also would 
be useful in making damage assessments following 
floods and erosion, as well as in developing 
rehabilitation and resettlement strategies. 

Existing social groups (kin groups, neighbor
hoods, and societies) should form the core of 
program development to the extent possible, as 
these groups tend to be interdependent and/or 
remain together when moving. If leadership is not 
exploitative, local leaders with the respect of char 
residents can help to promote innovative ideas and 
analyze program plans. 

Innovative approaches must be utilized in any 
charland programming, because most existing local 
development activities are designed for more stable 
environments. Infrastructure creation, such as road 
building, as currently done is inappropriate in 
most charland situations. Policies and procedures 
that assume a stable land mass and a non-mobile 
public also need to be modified to accommodate 
the typically changeable charland situations in 
most river reaches. 

Participatory program development (planning 
done in close consultation with beneficiary groups) 
is likely to yield the best results in the chars, 
because it can minimize the chances of setting up 
unworkable charland programs. Alternative types 
of earthwork, such as raising flood shelter mounds 
for cattle and people, are needed in charlands and 
could be accommodated within existing programs. 
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9.5.5 	 Policy Changes for Effective
 
Land Use
 

Major 	 improvements are required in policies 
relating 	to land law and the utilization of land. The 
;'wentory and RRA surveys found that although 
vast amounts of charland are technically govern
ment-owned khas land, such land is mostly under 
the unauthorized control of locally influential 
people. 	 In fact, in many chars, the question of 
land access more often involves "control of land" 
than "ownership of land". 

If the existing kias law is to remain in place, it 
should be enforced properly. Enforcement requires 
that measures be taken to prevent locally influen
tial people from keeping kzas land tinder their 
control in defiance of government directives. 
Proper enforcement also requires accurate infor
mation about charlands. Updated information on 
erosion and accretion needs to be available to the 
relevant government authorities at the local level 
(there currently is very little manpower available 
to accomplish this effectively). 

T'le current policy of leasing out the khas land to 
individuals for agricultural purposes also needs to 
be reviewed. First, much of the kas land is not 
properly identified, making illegal occupation of 
land relatively easy. Second, in leasing out such 
land the authorities have failed to give priority 
consideration to the land-poor households that the 
law was intended to help. 

Finally, 	given the impermanent nature of the land 
in many of the chars, and the transience of its 
population, it may be advisable to formulate a 
policy establishing cooperatives to utilize land 
resources that are legally tinder the ownership of 
the government. In certain cases the samaj has 
taken the role of arbiter in deciding how newly 
emerging AIdas land is utilized by its members. 
While such decisions have on many occasions been 
biased in favor of the samaj leaders, the samaj, 
with greater participation from the general mci
bers, can be used as a social platform to activate 
cooperatives. 
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Table A.I (i) Char Development in the Jattuna (years) 

Physical Characteristic Upper Middle 
Lo er 
(North) 

Lower 
(South) Tolal 

Interval between Formation 
& Natural Vegetation 

Mean 1.1 1.2 1.45 1.02 1.15 

Median I I I I I 

Interval between Natural Vegetation & 
Cultivation (No Settlement) 

Mean 2.97 2.59 2.09 1.76 2.29 

Median 2 3 2 I 2 

Interval betwecn Natural Vegetation & 
Settlemnt (No Cultivation) 

Mean 2.39 1.77 1.24 1.33 1.67 

Median 1 I I I I 

Interval between Natural Vegetation & 
Settlement with Cultivation 

Mean 1.25 1.1 1.15 1.04 1.11 

Media 1 1 I i 

Settle,"t without Cultivation 

No. of Mauzas 

Simultaneous Settlement & Cultivation 

1 
(of 275) 

0 
(of"377) 

0 
(of 173) 

6 
(of 611) 

7 
(of 1,436) 

No. of Maizas 59 
(of 275) 

59 
(of 377) 

41 
(of 173) 

127 
(of611) 

286 
(of 1,436) 

Separate Settlement & Cultivation 

Interval between 
Settlement 

Cultivation & 

Mean 2.23 1.3 1.06 2 1.62 

Median I I I I I 

Interval between Settlemeit & 
Cultivation 

Mean 2.86 1.64 1.33 8.33 2.79 

Median I I I I I 

Smirce: Chtmnltid hiveuhory 
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Table A.1 (ii) Chur Development in te Meghna (years) 

Physical Characteristic 

Interval between Formation &
 
Natural Vegetation
 

Mcanl 


Median 

Interval between Natural Vegetation 
& Cultivation (No Settlement) 

Mean 

Median 

Interval between Natural Vegetation 
& Settlement (No Cultivation) 

Mea 

Median 

Interval between Natural Vegetation 
& Sellement with Cullivation
 

Mean 


Median 


Settlement without Cultivation
 

No. of' Mmuais 


Simultaneous Settleimciit & 
Cultivation
 

No. ofr ;b7 s 


Separate Settlement & Cultivation 

Interval between Cultival on & 
Settlement
 

Mean 


Median 


Interval between Settle men( & 
Cultivation 

Mean 

Median 

Sourcc: Cmnrland Inventory 

ISPAN Chlarland Slwdy - Stimmary 

Upper 

2.5 


2 


3.46 


2 


3.89 

4 

2 

2 

0 
(of 227) 

1 

(of 227) 

1.6 

2 

2.5 

3 

Confluence 

1.44 

I 

1.9 

1 

2.96 

2 

2.2 

1 


2 
(of 155) 

20 
(of 155) 

2.26 

2 

2.88 

2 

Lower Total 

1.21 1.39 

I i 

2.58 2.3 

2 2 

6 4.71 

6 4 

1 2.14 

I 1 

0 2 
(of 129) (of511) 

I 22 
(of 129) (of 511) 

3.75 3.52 

4 2 

6 3.09 

6 2 
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'I'able A.I (iii) Clhir Dcvclopment 

Physical Characteristic 

Interval between Formation & Natural 
Vegetation 

Mean 

Median 

Interval between Natural Vegetation & 

Cultivation (No Settlement) 

McAul 

Median 

Interval between Naltual Vegetation & 

Settleiment (No Cultivation) 

Mean 

Median 

Interval between Natural Vegetation & 
Settllenient-cunm-Cultivaltion 

Mean 
Median 

Setll ,tlentwithout Cultivalion
 

No. of Maumza 


SimultauMMs Scttlemt',nt & Cultivation 

No. of" Ma;i|u 

Separate Settlement & CIIltivation
 

Interval between Cultivation &
 
Selde ment
 

Mean 


Median 


Interval between Settlement & 
Cultivation 

Mcan 

Median 


Source: CI Invcnury
 

in (lie Ganges (years) 

Upper Middle 

3.48 1.27 

2 1 

2.3 1.6 

1.5 1 

3.93 1.86 

3.5 2 

I I 
I ' I 

0 0 

(of 115) (of 7 1) 

6 I 
(of 145) (of 7 1) 

2.88 1.2 

2.5 1 

9 1.35 

9 I 

Lower Total 

1.53 1.89 

I I 

1.63 1.78 

1 1 

3.48 3.02 

3 2 

I I 
I 

0 0 

(of 206) (of 422) 

5 12 

(of 206) (of 422) 

2.5 2.25 

i i 

II 2.6 

II 1 

I'Ad 
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Table A.I (iv) Char Development in tie Padia (years) 

Physical Characteristic Upper Middle Lower Total 

Interval between 
Vegetation 

Mean 

Fonination & Natural 

1.67 1.34 2.12 1.66 

Mediani I I I I 

Interval between Natural Vegetation & 

Cultivation (No Settlement) 

Mign 

Median 

2.1 

i 

1.43 

1 

2.45 

2 

1.95 

I 

Interval between Natural Vegetation & 

Settlement (No Cultivation) 

Mean 3.93 2.59 2.81 3.22 

Median 2 2 3 2 

Interval betwen Natural Vegetation & 

Settlement with Cultivation 

Mean 1.63 1.08 1.2 1.33 

Median I I I I 

Settlement without Cultivation 

No. of Mauo/s 0 
(of 86) 

0 
(of 137) 

0 
(of 89) 

0 
(of 312) 

Simultaneous Settlement & Cultivation 

No. of Mauzas 17 
(of 86) 

13 
(of 137) 

10 
(of 99) 

40 
(of 312) 

Separate Setienin't & Cultivation 

lnti vial between 
SetlIchent 

Cullivation 'S 

Mean 3.49 1.65 1.87 2.52 

Median 2 1.5 1 2 

Interval between Settlement & 
Cultivation 

M ca 0 2 11.67 9.25 

Median 0 2 I 1.5 

Source: Charnd Invcltory 

ISPAN Chiarlaid Study - Simmary A-5 



Table A.2 Percen(:ge of liliIted and Uihlaliled Mazas 

Inhabiled Uninhabite'(d 

Acc reted Vegetated 
(non- (nfon- No 

River Cultivated Noncultivaled Submerged vegelated) Cultivated) Cultivated Information 

Janmuna 87 13 5 43 I1 29 12 

Meghna 99 1 50 3 7 17 22 

Ganges 99 I 7 17 17 40 19 

Padlan 99 1 40 14 17 27 2 

Total 384 16 102 77 52 113 55 

Source: Charlmid inv'enitory 
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Table A.3 Land Use Sequience 

River Reach No. of 
Maiizas 

Upper 109 

Middle 1,17 

Lower (North) 76 

Lower (South) 173 

Total 505 

Upper 9 

Confluence 102 

Lower 81 

Total 192 

Upper 32 

Middle 13 

Lower 50 

Total 125 

Upper 56 

Middle 40 

Lower 36 

Total 132 

Sturcc: Chnriund Inventory 

Settlement with 
Cultivation 

JAMUNA 

54 

40 

53 

73 

56 

MEGI INA 

II 

20 

I 

II 

GANGES 

1 

2 

10 

10 

PADMA 

30 

33 

28 

30 

Settlement before 
Cultivation 

6 

7 

4 

2 

5 

22 

8 

1 

6 

6 

40 

2 

16 

0 

3 

8 

3 

Cultivation before 
Settlement 

39 

52 

43 

25 

39 

66 

73 

98 

83 

75 

58 

88 

74 

70 

65 

64 

67 
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