
Improving Floodplain Management:
Multiplying benefits through Adaptive Learning Networks

“Improving Floodplain Management through 
Adaptive Learning Networks” is undertaken by 
Bangladesh Environmental Lawyers Association, 
Middlesex University Flood Hazard Research 
Centre, and Banchte Shekha, with support from 
the Canadian International Development 
Research Centre. “Integrated Floodplain Man-
agement” is undertaken by the same three 
partners plus Center for Natural Resource Stud-
ies and MRAG, with support from the UK Depart-
ment for International Development’s Research 
Into Use programme. The projects work with 
about 250 existing Community Based Organisa-
tions (CBOs) formed by previous projects for 
fishery or water management, to facilitate 
networking and a structured learning process 
between CBOs. The CBOs have identified and 
tested a range of measures to improve their 
management of natural resources, and have also 
improved governance and participation.

Concepts

What is Learning?

Learning is about systematically documenting the 
process that was followed and the results that were 
achieved. Learning is a three stage process of: infor-
mation generation, sharing and utilization (Arthur 
and Garaway 2005).

Adaptive Management and Adaptive 
Learning

Adaptation is about systematically using the 
results of management and monitoring to test 
assumptions and thereby improve interventions 
(Margoluis and Salafsky 1998). Adaptation involves 
changing the assumptions and the interventions to 
respond to new information obtained through 
monitoring. One of the merits of successful 
common property institutions is the resilience of 

institutions, resource exploitation and the liveli-
hoods of the users in the face of environmental 
variability, which is based on feedback systems. 
Adaptive management is “an approach based on 
the recognition that the management of natural 
resources is always experimental, that we can learn 
from implemented activities, and that natural 
resource management can be improved on the 
basis of what has been learned” (Borrini-
Feyerabend et al. 2000). 

Adaptive learning, therefore, can be described as a 
structured process of “learning by doing” that 
emphasises the learning process in management. 
The existence of uncertainties is not only accepted 
but made a focus of management efforts which seek 
to reduce them at the same time as managing the 
resource. Learning, and reducing uncertainties about 
the resource system being managed, becomes a vital 
and integral part of management itself. 

Adaptive learning networks bring together 
organisations or individuals to share lessons 
and coordinate innovation to address common 
problems. 

The benefits are more rapid and systematic 
learning than individual trial and error, and 
strength in numbers to face the many chal-
lenges to sustaining community management 
of resources. 

In Bangladesh many community based organi-
zations (CBOs) have been formed, and then left 
to continue working when projects ended. This 
policy brief is based on bringing together over 
150 existing CBOs involved in managing flood-
plain natural resources. The CBOs identified 
lessons and good practices and spread their 
adoption. They identified gaps and opportuni-
ties, and tested new ideas. 



Improving floodplain management: 
Implications of floodplain aquaculture enclosure

In the last decade the area of private seasonally flooded land enclosed with bunds and 
fences for monsoon aquaculture grew by 30-100% a year depending on the location. This 
trend shows no sign of slowing. 
In different regions this is organised by individual landowners, informal groups, or com-
panies that lease in land. 
These systems are productive but have high input costs, and catches of wild fish decline. 
Large farmers are the main beneficiaries, in all cases poorer people report that overall 
they loose. The landless loose access to natural fisheries and other aquatic resources, but 
some gain employment. Marginal farmers and sharecroppers loose both common 
aquatic resources and access to land for cultivation. 
The Government of Bangladesh, some donor projects and NGOs are promoting enclo-
sure, but instead of being subsidised this private enterprise should be regulated before 
loss of natural floodplain fisheries and inequality become too widespread.

Context
Enclosure is not a new concept or issue. In Britain, 
conversion of common land to private crop fields in 
the 15th to 18th centuries involved a change from a 
system of common property to private property 
rights (‘enclosure’). The impacts on productivity of 
the system are contested, but there is general 
acceptance that there was a redistributive impact 
away from the rural poor.

In Bangladesh most privately owned land in flood-
plains becomes during the monsoon a seasonal 
common pool resource where local people, includ-
ing the poor, can catch fish or collect aquatic plants, 
snails and other produce. When water levels fall the 
area reverts to exclusive access for the landowners.

There are three separate but similar movements to 
enclose floodplain land for aquaculture in Bangladesh, 
based on differences in the main species cultivated: 
1. In coastal areas lands have been enclosed with 
bunds since the 1980s to cultivate Black Tiger Shrimp 
Penaeus monodon. This has received extensive study 
and is not considered further here. 
2. Particularly in southern floodplains farmers have 
bunded fields to grow freshwater prawns Macro-
brachium rosenbergii.
3. In several areas groups of people have cooperated 
to make bunds and/or use nets to enclose larger areas 
of private land to cultivate freshwater fin-fish (mainly 
carps) during the monsoon. This latter approach 
started on a larger scale with substantial private 
embankments in Daudkandi Upazila of Comilla 
District initiated with support of an NGO Shisuk in the 
late 1990s, but smaller enclosures with a similar 
purpose have been developed for group “rice-fish” 
culture in several regions.
By providing a production oriented narrative the 
“Daudkandi model” has received considerable 
policy attention in Bangladesh, particularly when 
coupled with the local company approach and 
promise of reserving some shares for the poor 
promoted by Shisuk. However, there have been few 
independent assessments of this approach. Mus
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Examples of the extent of aquaculture enclosures (shaded areas)

Afra Beel, Narail North Eliotganj, Daudkandi

tafa and Brooks (2009) considered the technical 
performance of four floodplain enclosures in Daud-
kandi and found production of 1.5-1.8 t/ha/year, but 
with high costs, so that the net income was about Tk 
13 per kg produced or Tk 26,000 per ha. Toufique 
and Gregory (2008) investigated the Daudkandi 
model in two villages and found qualitative 
evidence that the benefits of floodplain aquacul-
ture tend to accrue to better off people, with elite 
capture of the boards of the companies formed for 
this enterprise, few shares in the hands of poorer 
farmers, and loss of access to seasonal wild fish for 
the landless. 

Bangladesh’s current fisheries policy regarding 
floodplain aquaculture is unclear. The National Fish-
eries Strategy and Action Plan (DOF 2006) recom-
mends a precautionary approach. The Fisheries 
Sub-Sector Road Map for 2006-2015, proposes to 

zone aquatic resource use including areas for open 
water fisheries, and areas suitable for floodplain 
aquaculture. The road map highlighted floodplain 
aquaculture as an approach to promote in areas 
where it was socially and environmentally appropri-
ate.

Encloser in Narail

Source of information
In 2008-9 the British Academy provided a small grant to Dr Parvin Sultana of Middlesex University to undertake a study on the distribu-
tional implications of enclosure of floodplain commons in Bangladesh. This study investigated the extent and trend of enclosure; 
management arrangements; and implications on local stakeholders, particularly the poor. Three study areas know to have aquaculture 
enclosures were selected representing the physical characteristics and institutional arrangements current in Bangladesh: 
• Comilla (company managed, with and without NGO support) – eastern region; 
• Gazipur (group managed) - north-central region; and 
• Narail (individually managed) – south-western region.

Over 500 aquaculture enclosures were inventoried and mapped to determine the areas enclosed and their characteristics, the dates of 
enclosure, and changes in de facto water, fishery and land tenure. In 30 floodplains with enclosures detailed investigations were made 
and focus group discussions were held separately with enclosure shareholders/land owners and with landless poor non-participants. 
This was complemented by detailed case studies to understand the processes, history and practice of representative enclosures cover-
ing all types and institutional arrangements found in the inventory.

District Upazila Union Enclosures 
in 

inventory

Enclosures 
investigated in 

detail
Comilla Daudkandi South and North 

Elliotganj
37 15

Gazipur Kapasia Durgapur, Toke 107  
Narail Sadar Shekhati Singhasail 424 10

5

Total 568 30

Study areas and number of enclosures for floodplain aquaculture 



Evidence
Enclosure trend
In the last decade the area of private seasonally 
flooded land enclosed for monsoon aquaculture 
grew by 30-100% a year. This trend shows no sign 
of slowing.

In Kapasia in Gazipur the small seasonal beels are 
part surrounded by slightly higher land. in the 
early 1990s a WorldFish Center project on aqua-
culture technology promoted cultivation of fish in 
some of these beels. This continued, and in the late 
1990s about a third of such beels were found to be 
stocked by groups of farmers (Thompson et al. 
2005). The present study found the trend had 
continued at a similar pace in the last two 
decades. 

In Narail Sadar there are extensive seasonal flood-
plains and beels. Cultivation of freshwater prawns 
started here in the early 1990s in ponds through 
extension by government and NGOs. But in the 
last decade individual farmers have started to 
make small bunds or use fences around individual 
plots and khals to grow fish and prawns. This has 
proved profitable and is rapidly expanding.

In Daudkandi in Comilla completion in 1992 of an 
embankment protecting the area from flash 
floods transformed opportunities. Some private 
attempts at floodplain aquaculture were made, 
but the first successful initiative was the Pankowri 
Fisheries Project supported by Shisuk in 1996.  
News of the production from this approach  
spread and was copied by private initiatives to 
form companies and sell shares to raise capital to 
make embankments and then intensively culti-
vate fish, particularly in the early 2000s. 

By 2008 over three quarters of the suitable flood-
plain area in the Daudkandi study area was 
enclosed, with the average enclosure covering 36 
ha, and over half of suitable areas in Kapasia were 
enclosed (average area just under 2 ha). Despite 
the growth of hundreds of small enclosures in 
Narail, because these are individual operations 
averaging 0.3 ha they only cover a small part of 
the floodplains.

Enclosure management
Institutional arrangements for enclosures differ 
greatly by region.

In Comilla all enclosures are run by joint stock 
companies with most initiated by local sharehold-
ers. The land is accessed either through fixed rate 
leases or as shareholders or a combination. On 
average 205 persons share in the profits per enclo-
sure. Finance to make embankments and sluice 
gates (in 50% of enclosures) was raised by selling 
shares. NGOs have a role in 15% of these enclo-
sures, but none in the other study areas. Only here 
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Comilla 88.8 4,092 77
Gazipur 4.8 686 58
Narail 0.9 456 3



Enclosure fish catch composition in 
2008
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Site
Fish catch 
(kg/ha)
Start Now

Comilla (12 enc) 1,76 0 2,2 30

Gazipur  (4 enc) 61 0 280

Narail (10 enc) 680 64 0

Agriculture and environmental 
impacts

Impacts on agriculture have been limited. 
There was little monsoon cultivation 
before due to flooding, except in Narail 
where enclosure owners have replaced 
aus and aman rice and jute with fish. Since 
enclosures started, in the dry season HYV 
boro rice has expanded at the expense of 
local boro rice and other crops 

One positive impact is that before enclo-
sure high pesticide use was reported in all 
the study areas, but now all report reduced 
use of pesticide or switching to integrated 

are there poor non-landowning participants, but only 9% of shareholders are poor.

In Gazipur about half the enclosures are individual initiatives and half informal groups, with about 60% of 
land accessed through leases and share arrangements. Finance is from the participants own funds. The 
areas are naturally part enclosed so netting is used in half of them. Despite on average only 8 persons per 
enclosure participating these groups are prone to internal disputes and some fail after a few years.

In Narail all of the enclosures are individual farmer operations, most on their own land with only about 
20% of the enclosed land leased. Although most are self-funded, 45% obtained loans secured on their 
land from banks, NGOs or moneylenders. 

Fishery impacts
The enclosures are stocked each year 
with a mix of native and exotic species. 
In Comilla tilapia is commonly used, 
while in the small Narail enclosures 
freshwater prawn (golda) are stocked in 
almost all enclosures along with a 
smaller number of carp species. Conse-
quently exotics dominate production in 
Comilla, and with intensive stocking 
production levels are comparable to 
many ponds, but costs are high. In 
Gazipur yields are much lower and have 
declined since enclosures were estab-
lished, with wild fish a significant but 
declining component of catches. In 
Narail yields are also modest in physical 
terms, but as golda has a high value the 
return is substantial. 

In all three areas the catch of wild fish from the flood-
plains that have been enclosed is reported to have 
fallen substantially to: 
• 50% of the pre-enclosed level in Comilla, 
• 58% of the earlier level in Narail, and 
• 44% of the earlier level in Gazipur.

Moreover, the diversity of wild fish has declined consid-
erably, as shown in the graph for the Comilla case. These 
smaller native fishes lost from floodplains are of higher 
nutritional value and more accessible for the poor than 
the carps grown in floodplain enclosures.



Site
Natural 
Fish 

Aquatic 
plants

Snails Grazing

Comilla -5.0 -1.6 -1.5 -1.4
Gazipur -4.8  
Narail -3.0 -3.0 -2.7 -3.0

Change in access to natural resources
from pre-enclosure (average score, scale +5 to -5)

pest management so that fish are not harmed. 
However siltation has reportedly increased in 
Daudkandi and Narail due to wash-off from 
bunds and embankments, consequently local 
people report:
1. Waterlogging in beels and floodplains due to 
siltation of canals (khals),
2. Fish migration routes have been hampered due 
to siltation, and
3. Fertile silt is not brought in as water flows are 
reduced.

Blank indicates the focus group thought these stakeholders not significant in their area. Red= consensus on loss, green= consensus on gain.

Narail Comilla GazipurStakeholders
Enclosure 
participant

Poor non
participant

Enc losure 
participant

Poor non -
participant

Enclosure 
participant

Poor non -
participant

Fishers -0.7 - 1.9 -1.4 -0.4 -2.0
Landless 0.8 0.9 -1.2 0.6 -0.4
Marginal 
farmers -1.2 - -0.7 -2.9 -2.4 -1.8
Small farmers -1.3 - 0.6 -1.7 0.6 0.6
Large farm ers 1.1 2.6 2.5 2.5 2.8
Poor women 1.6 1.0 . . 1.5
Fry traders 1.8  

-

2.1
0

1.3
1.3
0.7
1.0
1.6 . . . . 

Opinions on change in livelihood with enclosures (separate focus groups of enclosure owners/ 
shareholders, and non-participants; scale +5 to -5)

Distributional implications
Through stakeholder discussions it was 
estimated that about half of the local communi-
ties in Comilla and Narail have some involvement 
in enclosures (owning, shares, leasing to, working 
for, supplying inputs to), but only 16% of people 
in Gazipur have such involvement.

Considering changes in fish and crop production, 
in Narail landowners who enclose their own land 
achieve an increase in their net returns of about 
Tk 6,200 per acre (Tk 15,300 per ha). However, 
there has been a cumulative loss of access and 
incomes from natural resources. The table indi-
cates a loss not only of natural fish but also 
aquatic plants, snails and grazing. This has had a 
greater impact on the poor – landless men and 
women, fishers and marginal farmers. 
In Kapasia landowners have enjoyed a modest 
increase in income as fixed rents from groups 

renting an encloser,  but most of the benefit goes 
to the enclosure group. All stakeholders have 
almost completely lost access to wild fish. In 
Comilla all categories of stakeholder reported 
loosing access to wild fish when floodplains are 
enclosed, although loss of access to other aquatic 
resources is not so strong. But with the high costs 
(about 83% of gross income from enclosures) 
returns to shareholders are modest. 

Overall there is consensus that larger farmers 
have gained from enclosures in all the study 
areas, and that marginal farmers have lost in all 
the areas (lost access to natural resources and 
land to sharecrop). The overall livelihood impact 
on the landless has been smaller but negative. 
Although in Comilla those involved in enclosures 
think fishers have gained employment, non-
participants in enclosures (poor, including 
fishers) say they have lost.



Conclusions
1. Rapid expansion of enclosures for aquaculture is taking place in widely separated floodplains.
2. Fish production has increased as there are high yields from stocking.
3. Boro cultivation is more environmentally friendly but other crops have been lost. 
4. Siltation has worsened in two areas, partly from slippage of bunds.
5. Access to natural aquatic flora and fauna has been lost or much reduced for the poor, this results in loss of 
nutrition and income for the poor.
6. Enclosures appear to widen inequality – the better off gain, most of the poor said they lost.
7. The main beneficiaries are larger farmers.
8. Marginal farmers and sharecroppers are worse hit (losing access to land and subsistence fishing).
9. In larger enclosures the distribution of income by shares is much less than expected as costs are high.
10. The institutional arrangements for larger enclosures are weak and varied – there has been political influence 
and land grabbing for enclosures in some areas, and in larger enclosures the rights of the landowners not legally 
secured.

Policy recommendations
Bangladesh’s current fisheries policy regarding floodplain aquaculture is unclear. The National Fisheries Strat-
egy and Action Plan (DOF 2006) recommends a precautionary approach. The Fisheries Sub-Sector Road Map for 
2006-2015, proposes the zoning of aquatic resource use including areas for open water fisheries, and areas 
suitable for floodplain aquaculture. The road map highlighted floodplain aquaculture as an approach to 
promote in areas where it was socially and environmentally appropriate.

However, this study clearly indicates that, despite being productive, enclosing floodplains for aquaculture has a 
negative impact on the poor. Given that many individuals and groups of people are now investing in aquacul-
ture enclosure, there is no justification for public funds or projects to subsidise this.

Policy needs to clearly protect floodplain connections that are vital for fish movement and drainage from being 
blocked by private (and public) embankments. 

Policy also needs to regulate floodplain aquaculture development so that larger floodplain-wetland systems 
with significant fisheries are maintained as open not-enclosed systems, while allowing enclosure of smaller 
floodplain areas that are not part of significant natural fisheries. 

Enforcement of policy changes and regulations to limit enclosure will require a process for reviewing and decid-
ing whether to permit larger enclosures, considering environmental functions, and customary access to flood-
plain resources. This cannot only be top-down. Awareness should be raised among floodplain communities of 
the risks from enclosure, and existing community organizations encouraged to make local plans that limit the 
spread of smaller enclosures since these can cumulatively have a major impact. 
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