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Population 18,237,000 (United Nations, 2016)
(Metropolitan
Region)

Area (Metropolitan 368 km2 (Demographia, 2016)
Region)

Income per capita US$1,330 (World Bank, 2017)

Climate zone Aw —Tropical Savannah (Peel et al., 2007)

Dhaka, the capital of Bangladesh, is one of the largest
megacities in the world, and its population is growing rapidly.
Due to its location on a deltaic plain, the city is extremely prone
to detrimental flooding. Moreover, being located in the active
river tidal zone, the low-lying areas are often engulfed by high
tides. Risks associated with these are expected to increase fur-
ther in the coming years due to global climate change impacts as
well as the high rate of urbanization the city is facing (Haque et
al., 2012). Although the government is planning several adaptive
measures to protect the area from floods, it lacks a systematic
framework to analyze and assess them.
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Case Study 6.B Figure 1 Food map of Dhaka city during 1998 flood showing
inundated study area.

Source: Nishat et al., 1999
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Case Study 6.B Figure 2 Waterloggingin secondary road of Dhaka; waterlogging in main arterial road of Dhaka.

Source: Hossain, 2015
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Case Study 6.B Figure 3 Disruption of communication due to flood.

Source: Habitat International Coalition, 2009

Traditionally, the water-retention areas in Dhaka have effi-
ciently stored the excess water caused by high-intensity rainfall
and the canals, which are connected to the rivers, gradually drain
the water. The situation is changing. The population of Dhaka is
increasing and land scarcity is resulting in the encroachment of
these water-retention areas, which mostly lie in Dhaka East. The
city drainage system has not improved with the pace of rapid
urbanization; consequently, these low-lying areas suffer from
inundation. Dhaka East was almost completely inundated in the
floods that occurred in 1988, 1998, and 2004, and it was inun-
dated for longer than the other parts of the city. It is not only
affected by the river flood, but also by the urban flood caused
by excessive runoff due to rainfall. Prolonged inundation caused
severe damage to urban agriculture and also to infrastructure
(i.e., roads, housing, and piped services). Disruption of com-
munications had severe impact on trade and education, whereas
contaminated water led to health hazards.
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Case Study 6.B Figure 4 Natural disaster occumence in Bangladesh from 1980
to 2010.

Source: UNISDR(2013)
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Case Study 6.B Figure 5 Sfakeholders’ preferences on evaluation criteria.

The study identifies, analyzes, and prioritizes adaptation
measures to address flood risks in Dhaka East while applying a
multicriteria analysis (MCA) framework. The study empha-
sizes the importance of the participatory process to an informed
decision-making in formulating policy in the context of a least
developed country (LDC) at a city level. Furthermore, it pro-
vides decision support to both local and national policy-makers
regarding the selection of adaptation measures that meet multi-
ple local objectives considering budget, institutional, and tech-
nical capacity constraints. The assessment framework involved
both stakeholders by eliciting their views and values (normative
judgments) and experts (technical expertise). Moreover, the
exchange of information from a multitude of stakeholder per-
spectives makes the outcome of decision-making more legitimate
and defensible. Adaptation assessment in Bangladesh is crucial
because the level of vulnerability to climate change is very high
and resources are very limited. It explores the development of a
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platform for knowledge generation and sharing that can be used
during the MCA process as an important element for enhancing
institutional capacity during the decision-making process.

Data have been collected from both primary sources (in-depth
interviews, focus group discussion, questionnaire survey, direct
observation) and secondary sources (archival records, policy
papers, official reports, relevant case studies, relevant literatures
in peer-reviewed journals).

The assessment involved the following steps:
Selection of adaptation options: The adaptation options
for the study area proposed by the government (flood
embankment, pumping stations, regulators, retention
basins, construction and upgrading of the road network,
flood walls, and canal improvement) were included in the
assessment. Additional adaptation options (emergency
response mechanism and early warning system) were
selected for assessment based on case studies.
Stakeholder criteria selection: In order to assess the
adaptation measures, evaluation criteria were identi- fied
and selected in a participatory manner (focus group
discussions) involving relevant stakeholders (i.e., ward
commissioners, community representatives, government
and private-sector officials). Thus, the criteria reflect the
main objectives and views of different stakeholders,
Stakeholders were confronted with the views of other
stakeholder group representatives, hence avoiding manip-
ulation of the responses.
Experts’ impact judgments: The scoring of each adap-
tation option against the selected evaluation criteria was
conducted by experts on flood protection based on their
areas of specialization and experience.
Stakeholders’ criteria weighting: Weighting (relative
importance) of selected criteria was conducted based on
a second round of focus group discussion with the stake-
holder group (see Case Study 6.B Figure 5).
Prioritization of options: This step aimed to prioritize the
adaptation measures under investigation for the study area
based on their weighted scores.
Sensitivity analysis: A sensitivity analysis was conducted
to investigate how sensitive the result of the final rank-
ing was to the input variable of criteria weights and to
incorporate the uncertainty and range of stakeholders’
preferences.

The final outcome of the study is the ranking of adapta- tion
measures (Case Study 6.B Table 1), which shows that
protection of water-retention areas, enhanced early warning
systems, and canal improvements are the highest ranked flood
protection measures based on the selected evaluation criteria
and stakeholders’ preferences. This is an interesting outcome,
since the ”construction and upgrade of drainage system” is
being discussed and considered as a main flood management
measure in Dhaka. However, in this study, it has been proved
to be a far less prioritized measure. Apparently, if the drainage
system is improved, it is expected to reduce flooding, but there

system is improved, it is expected to reduce flooding, but there
are other issues that should also be considered. Construction
and upgrading of the drainage system requires a large budget
as well as enhanced technical capacity, which are not readily
available in a low-income country context. Protection

Case Study 6.B Table 1 Final ranking and scoring results of adaptation
measures.

Measures Score Rank
Protection of water retention areas 0.74 1
Enhancing early warning systems 0.72 2
Canal improvements 0.69 8
Embankments 0.56 4
Construction and upgrading of storm sewer/ 0.52 5
drainage systems

Raised roads 0.47 6
Enhancing emergency response mechanisms  0.44 7
Flood walls 0.40 8

of water-retention areas has proved to be the most effective
option for reducing the vulnerability of the study area to flood-
ing while simultaneously meeting other important criteria such
as cost, enhancement of ecological condition, employ- ment
generation, and the like. The sensitivity analysis showed that
the results are robust with regard to changes in criteria
weights. It is evident from the final ranking results that the
highest ranked alternatives performed very well at the most
important criteria.

The adaptation assessment undertaken provides signifi- cant
support for policy design and decision-making for a LDC like
Bangladesh, where resources are limited and vulnerabil- ity to
climate change impacts is high. Although the provision of a
structured prioritization of adaptation measures for flood
management is a challenging goal, the exchange of informa-
tion from a large group of stakeholders made the outcome of
the decision-making more legitimate and defensible. Moreover,
by including both experts and stakeholders, the MCA process
contributed to knowledge generation and sharing, which is an
important element for enhancing institutional capacity for
decision-making.
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