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Abstract Recent years have witnessed a rapid increase in

scholarship on adaptation to climate change. Peer-reviewed

literature, governmental communiqués and reports are

increasingly reporting formulated and implemented climate

change adaptation policies, strategies and plans of action.

A large part of this literature describes general policy

strategies, while there is limited published work on adap-

tation interventions at the local scale. The generality of

adaptation is not only limited to strategies but also in terms

of coverage of regions believed to be highly vulnerable to

the effects of climate change. Among such climate change

‘‘hotspots’’ where understanding on adaptation is limited

are river deltas. Herein, this paper synthesizes selected

literature on adaptation policy and practice in river deltas

located in Africa and South Asia. A systematic review

methodology was used to scan online knowledge portals

for published papers and also unpublished government

documents. The review characterizes the state of adapta-

tion policy in African and South Asian deltas and identifies

future research priorities targeting climate change adapta-

tion in large delta regions.

Keywords Adaptation policy � Climate change � Deltas �
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Introduction

Low-elevation coastal zones of densely populated river

deltas are experiencing loss and damage to infrastructure

and livelihoods from climate-induced risks of flooding,

storm surges, salinization of fresh water and loss of bio-

diversity (Woodworth et al. 2007; Aromar 2008; Wass-

mann et al. 2009; Hinkel et al. 2012; Kilroy (2014);

Rabbani et al. 2013; IPCC 2014b). Critical infrastructure

and social systems in these deltas have experienced con-

siderable damage, and these risks are projected to increase

with future climate change (Nishat et al. 2013; ISSC,

UNESCO 2013). National-, subregional- and local-level

interventions have long been implemented to address nat-

ural disasters, but the increasing frequency and intensity of

extreme weather events are posing heightened threat to

river deltas. Thus, adaptation strategies are already begin-

ning to emerge for known and anticipated long-term

impacts of climate change with a mix of planned and

spontaneous interventions that involve multiple actors

(Anbumozhi et al. 2012; IPCC 2014b). For example,

national adaptation plans have been formulated and the

United Nations Framework Convention on Climate Change

(UNFCCC) National Adaptation Plans of Actions (NAPA)

repository indicates efforts are being made to design and

implement adaptation strategies in key sectors prioritized

of Health, Biodiversity, Tourism and Agriculture by

National Adaptation Programs of Action (NAPAs) in

countries including Bangladesh, Nigeria, Senegal and India

(Moors et al. 2011).

It is also recognized that current adaptation action is

insufficient in light of projected increase in vulnerabilities

to climate change (Ole et al. 2009; Bunce et al. 2010), with

large data gaps evident on the state of adaptation planning

in river deltas of selected hotspot countries of Africa and
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South Asia covered in this special edition (De Souza et al.

this issue; Ford et al. this issue). The adaptation gaps limit

the understanding and ability to evaluate the preparedness

of nations with large river deltas to deal with projected

future climate change impacts and to monitor adaptation

progress over time. In response, this paper reviews selected

literature on adaptation policy and practice in river deltas

of Africa and South Asia. The literature review covers 11

deltas from Africa and five deltas of four South Asian

countries (Pakistan, India, Nepal and Bangladesh), fol-

lowing the focus of the special edition (De Souza et al. this

issue). The main objective is to assess planned adaptation

policy and practice to synthesize emerging issues relevant

for research and policy development. The paper identifies

what is known about current adaptation policy and practice

and what needs to be known for future adaptation policy

(Ford et al. 2011).

Methods

Conceptual framework

Various frameworks have been developed for climate

vulnerability and adaptation assessment, leading to an

emergence of climate adaptation policy. The emergence of

adaptation policy in low-income nations, for example, is

partly related to the recommendations of the UNFCCC for

incorporate adaptation into national agendas by developing

country member states (UNFCCC 2007). The adaptation

framework utilized in this systematic review is that

developed by Eisenack and Stecker (2012) and is adopted

because of its explicit representation of actors, actions and

processes that explain the critical elements of adaptation

policy formulation and implementation. This framework

conceptualizes adaptation policy as a ‘‘response’’ to cli-

mate change impacts. The response to the impacts is

framed as adaptation activities involving the receptor,

exposure unit and operator of such activity. Knowledge,

power and resources mediate the set of adaptation activi-

ties. According to this framework, the outcome of inter-

actions between the actors and the resources is policy

practice, which can occur at multiple scales. The adaptation

framework proposed by Eisenack and Stecker 2012 guided

the selection of elements necessary for the review of policy

and practice in deltas selected here. Building on the

understanding from the framework, two adaptation policy

perspectives guide the review. The first is planned adap-

tation policy targeting climate change risks (Haasnoot et al.

2013; Hugo 2013). Several countries with deltas have

conducted risk assessments and formulated strategies and

plans for adaptation at various scales (IPCC 2014a). But

adaptation policy is still in the form of broad strategies at

the national level through NAPAs and National Commu-

nications (NC). The NAPAs and NCs are, however, cur-

rently under review in some of the countries included in

this study (Saito 2013). The second perspective on policy

response is the general development agenda, which may

inherently have adaptation strategies (Bunce et al. 2010).

This includes development actions that have long been

implemented and or planned in the deltas around infra-

structure installation, ecosystem restoration and protective

measures against climate-related risks such as storm sur-

ges, sea level rise (El-Raey 1997; Sarwar and Khan 2007;

Fuchs 2010). Based on this analytical framework, policy

strengths and gaps are assessed in the context of adaptation

plans. Policy gaps are conceptualized first as an absence of

adaptation-targeted policy, and secondly as missing ele-

ments in existing policy that may be required to augment

adaptation practice. The policy gaps are also understood as

deficiencies in knowledge, resources and power across a

range of actors including institutions responsible for

mainstreaming adaptation.

Systematic review approach

This paper employs a systematic review methodology

following Berrang-Ford et al. (this issue) and De Souza

et al. (this issue), through a stepwise process of selecting

the literature sources that are subjected to specific ques-

tions. The review focuses on work published after the

publication of the Intergovernmental Panel on Climate

Change 4th Assessment Report (IPCC AR4) (2007) and

uses both peer-reviewed and gray literature. Gray literature

is included because several of the river deltas do not have

representation in peer-reviewed literature, yet there are

some published policy documents concerning adaptation in

these regions. These documents include official UNFCCC

NCs and NAPAs, evaluation documents, project docu-

ments and non-published theses. Evidence was then sought

from the literature about the planning and implementation

of adaptation policies, with adaptations evaluated based on

their successes and/or shortcomings in particular contexts

and settings. This formal review process is coupled with

targeted interviews conducted with adaptation practitioners

in the selected river deltas being assessed.

The approach to the review involved selection, coding,

analysis and content review of the literature sources. The

first step in the systematic review was to search electronic

databases using ScienceDirect and Web of Knowledge

catalogues for peer-reviewed literature. Inclusion and

exclusion criteria were formulated to guide the search of

the literature. The inclusion key terms were ‘‘climate

change’’ and ‘‘deltas’’ or ‘‘vulnerability’’ or ‘‘adaptation’’

and ‘‘policy.’’ This yielded 1,689 records and a search

within the results was conducted with key terms of
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‘‘Africa’’ and/or ‘‘South Asia’’ OR ‘‘deltas’’ reducing the

records to 346. The exclusion criterion was the cut-off year

of 2006. This was followed by checking all the records to

remove duplicates. Although papers with a geographic

focus beyond deltas such as river basins or catchments in

South Asia were excluded from this list, a few river basin-

focused papers in Africa were included due to limited lit-

erature on river deltas in Africa. With removal of dupli-

cates and an initial review of abstracts, a total of 41 peer-

reviewed articles were selected for final inclusion in the

assessment. In addition, a total of 44 gray literature docu-

ments were selected, making 85 documents to review in

total, four of which had unknown dates of publication.

The selected papers were coded according to a set of

questions and possible responses in a matrix. The basic

variables on the basis of which the data was coded in the

matrix included publication type, date, country and authors,

as indicated in Table 1. Content of the papers was exten-

sively reviewed to discern the evidence and agreement

about climate change adaptation-targeted policy and prac-

tice. Adaptation policy in this paper includes the policy

formulations, strategies and plans to achieve climate

change-targeted adaptation, while adaptation practice are

the day to day actions and investments responding to cli-

mate risks. Evidence is measured as the extent to which the

literature source show existence of adaptation policy and

implementation, while agreement is the extent to which

literature sources agree or not on specific issues of practice,

financing in policy context. The extensive review was

conducted to identify the implementation of adaptation

policies as well as policy gaps. Papers were also reviewed

to assess lessons from adaptation interventions. The sys-

tematic review also included other materials from websites

and online databases. Several websites for projects, inter-

national or regional networks and agencies were accessed.

Five national communications were also reviewed from

India, Bangladesh, Nigeria, Egypt and Pakistan. A total of

10 NAPAs relevant to the regional focus of the study were

reviewed accessed from the UNFCCC repository database.

These sources provided sources of information on risk

assessment, planned adaptation as well as progress in

implementation of adaptation policy in the respective

countries.

Because some deltas are under-represented in the liter-

ature, a small number of interviews were also conducted to

scope the state of adaptation planning and action, if any, in

these locations. The interviewees were selected on the basis

of availability and willingness to participate in the inter-

view. A scientist from Okavango Research Institute was

interviewed on January 18 2013, a disaster risk reduction

program manager of the Islamic Relief Bangladesh was

interviewed on 13 June 2013, and an official from Niger

Delta Development Commission was interviewed on

August 6 2013. The interviews were utilized to elicit

additional data on adaptation planning and practice in the

respective deltas.

Climate change vulnerabilities and impacts on deltas

Two other papers in this special edition have relevance to

this study on river deltas: One documents projected bio-

physical impacts of climate change in ‘‘hotspot countries’’

(Kilroy 2014), while the social vulnerability paper focuses

on determinants of vulnerability (Tucker et al. this issue).

The biophysical paper indicates that there is limited liter-

ature focused on deltas but identifies key potential climate

change impacts. In all the deltas covered in the review, for

example, sea level rise is predicted at various rates of

64–104 mm per annum in Africa (Hinkel et al. 2012;

Ministry of Energy and Forestry 2008) and 0.5–150 mm

per year in South Asia this century (Sarwar and Khan 2007;

Syvitski et al. 2009). Further, IPCC AR5 reports that sea

level changes, ocean temperatures and ocean acidity are the

key biophysical risks affecting coastal areas (IPCC 2014b).

These risks are reported with very high confidence and

high agreement, and potential impacts on deltas range from

saline water intrusion, storm surges, coastal erosion and

biodiversity loss, which have secondary effects on

Table 1 Major variables against which the literature sources were analyzed

Variable Delta of focus Scale of study Country

of focus

Type of study Methods Thematic focus

Values in

matrix

Ganges–Brahmaputra,

Nile, Okavango, Indus,

Niger, Senegal, Sine

Saloum

Delta, national, river

basin*, international,

regional, Africa,

south Asia

All

possible

delta

countries

Conceptual, policy

analysis,

adaptation,

impact

assessment

Qualitative,

Quantitative,

Mixed

methods

Consultation

Review

Vulnerability,

Adaptation,

development,

adaptation policy,

delta profiles

Adaptation financing

Adaptation planning

Impact studies

* Excluded for South Asia

Italic entries are the variables on basis of which lieterature sources/papers were assessed and quantified
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infrastructure, coastal resources, social systems and urban

systems (IPCC 2014b). Delta flooding is also associated

with extreme weather events of excessive and/or intense

precipitation in the associated river catchments (Syvitski

et al. 2009; Olobaniyi and Owoyemi 2010). In 2011 and

2012, for example, there was widespread flooding in the

Niger delta associated with upstream river discharge

changes (Ezekiel et al. 2013; Ghile et al. 2014). Besides the

impacts of climate variability and extreme events docu-

mented, trajectories of climate change impacts point to a

potentially severe but uncertain future (Ford et al. 2011;

Anbumozhi et al. 2012; IPCC 2014a).

With high population densities in river deltas, the social

impacts are predicted by the scientific community to be

medium to severe, but prioritization for policy seems to

rank such impacts as a medium to low priority (Tucker

et al. this issue; Kilroy 2014; ISSC, UNESCO 2013). The

disconnect between impact assessments and policy priori-

ties is the basis of policy gap analysis in this paper. The

differences in vulnerability between and within deltas are

also important in determining the adaptation response

(Sharma and Hugo 2010a; Brauch 2012; Moors et al.

2011). Institutional challenges, for example, will play a

role in determining vulnerabilities and policy practice and

differ widely across delta nations (Lebel et al. 2013). The

incongruence between national-level policies and local-

level adaptation action is echoed in various studies as an

important issue with short- and long-term implications on

planned adaptation (Hyder et al. 2010; Lee and van de

Meene 2012; Rao 2013). National and sub-national plan-

ning on the one hand and community-based adaptation on

another tend to differ, with the former not adequate in

addressing the social, environmental and institutional

drivers of vulnerability (Bunce et al. 2010), while local-

level adaptations have been reported as incremental with

limited potential for up-scaling (Kates et al. 2012). As a

result, climate change policy and practice seems to take

two related but differentiated routes of sector-based adap-

tation and community-based adaptation, though the

potential for integration is yet to be explored (Lebel et al.

2013).

Results

The review indicates an increase in published papers

focused on adaptation planning and practice in African and

South Asian deltas from 1 to 4 between 2006 and 2013.

Fifty-two percent of all papers reviewed were from the

gray literature (n = 85), and 48 % are peer-reviewed. The

Ganges–Brahmaputra and Niger deltas are represented in

25 % of papers reviewed. The literature on African deltas

is largely in the gray literature (66 %) compared with 50 %

(n = 44) for South Asia. Results show that 32 % of the

selected literature focused on impact assessment, 19 % on

policy analysis and 15 % on adaptation planning as the

study scope. The high representation of impact studies is

possibly related to the IPCC Fourth Assessment Report

(AR4) findings and climate change impacts narrative,

which may have motivated a proliferation of impacts

studies.

With regard to adaptation strategies and policy analysis,

most literature was focused at the national (23 %) and

subregional levels (25 %). This evidence correlates with

the interviews conducted with key informants, in which the

focus on policy is at the river basin or subregional scale

within the delta countries. For example, in Niger, the

master plan covers all the nine states in the Niger delta,

while the Ganges–Brahmaputra has a regional coastal zone

management strategy. Other deltas where adaptation

planning and/or development are reported at subregional

scale include the Zambezi, Orange River, Pungue and

Irrawaddy. A small proportion of the literature (1.2 %) was

characterized as development oriented and focuses on

coastal zones. This evidence relates to long-term devel-

opment interventions in the coastal areas as a response to

disasters and restoration of coastal ecosystems.

The thematic focus of the literature reviewed shows

31 % focused on adaptation policy, 20 % on adaptation

practice, 34 % on vulnerabilities and 8 % on adaptation

planning (Table 1). There is little evidence of adaptation

financing being reported on, noted in only 1 % of the lit-

erature reviewed here. The interpretation of these findings

points to a high level of conceptualization of adaptation

policy but with limited reporting on financing and imple-

mentation in the deltas. This apparent limited evidence of

reported implementation and financing may be related to

the ‘‘actors’’ involved in adaptation implementation, the

majority of whom in low- and middle-income nations are

NGOs and communities that often do not publish on

adaptation activities. Moreover, since most of the literature

reviewed was gray literature, the national documentation,

strategies and policies usually do not include detailed

financing but only give indicative figures of the overall

plan. For example, none of the Integrated Coastal Zone

Management Strategies of Bangladesh, the Niger Delta

Master Plan of Nigeria and the Country profile of Climate

Risk and Disaster Risk Reduction of Senegal have an

itemized budget for targeted adaptation.

With respect to methodologies, 34 % of the reviewed

papers are based on qualitative methods, while 31 % are

based on a combination of quantitative and qualitative

methods. The results suggest that adaptation planning is at

conceptual level for strategy formulation but with limited

implementation of policy, which explains the limited

knowledge on adaptation practice in the deltas. However,
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although research and knowledge generation efforts are

underway on adaptation policy and practice, the limited

knowledge may be due to time lag between knowledge

generation and publication. The dominance of Ganges–

Brahmaputra and Niger delta in the literature may be

influenced by the magnitude of the population at risk,

development and resource endowments in the two deltas.

Selected literature was also analyzed vis-à-vis existing

policy. Figure 1 indicates that vulnerability assessments

are more common than climate-targeted policies. Evidence

on adaptation practice is assessed as medium with some

papers focused on both development and adaptation indi-

cating anticipatory adaptation policy and planning (Eadson

2011). Vulnerability-focused papers also report coping

mechanisms at various levels, while adaptation policy-

focused papers report strategies that have been partly

implemented (UNFCCC 2012). For example, the UNFCCC

portal shows that countries such as Bangladesh have

implemented several adaptation strategies, one of which is

the community-based adaptation through coastal affores-

tation (Rawlani and Sovacool 2011). In addition, the Sine

Saloum coastal mangrove forest restoration by Government

of Senegal is also seen as an adaptation intervention. A

review of some of the practices by development agencies

reveals that there are interventions responding to disaster

risk management and livelihoods at multiple scales. For

example, in Zambezi, Okavango and Betsiboka deltas’

interventions are at regional scale compared with com-

munity-level interventions in Ganges–Brahmaputra (Shar-

ma and Hugo 2010a; Speranza 2010; Adekola and Mitchell

2011a; Motsholapheko et al. 2011). Adaptation interven-

tions in many deltas are still at regional scale and at con-

ceptual level.

Further analysis was conducted to assess whether the

reviewed papers agree on policy and practice in the deltas.

Agreement in this context is a measure of whether papers

converge on policy practice in deltas. As indicated in Fig. 2

below, there is low agreement on papers focused on

adaptation practice compared with medium agreement on

vulnerability-focused papers. Although evidence on adap-

tation practice exists, there is low agreement on whether it

is climate adaptation targeted. This is because the literature

sources are largely focusing on anticipated climate risks

and can hardly relate to experienced risks due to challenge

of attribution of experienced risks to climate change. The

medium agreement on vulnerability is also due to the same

challenge of attributing extreme events to climate change

(Cameron et al. 2011; Smith et al. 2000). In addition, the

medium agreement on vulnerability can be explained by

microscale interventions at community level related to

international initiatives (Fünfgeld et al. 2012); there is little

evidence that these initiatives are responses to particular

climate risks.

Discussion

Adaptation policy and planning in delta regions is domi-

nated by national-level initiatives in NAPA’s, sectoral

reports and development plans (Asian Development Bank

2009; Hyder et al. 2010; Islam 2006; Steve et al. 2008).

Adaptation practice on the other hand is dominated by

NGOs, both international and local, that interface with the

communities affected by the impacts of extreme weather

events (Steve et al. 2008; UNFCCC 2012). For example,

the manager at Islamic Relief Bangladesh noted that the

disaster risk reduction program involves microscale inter-

ventions related to education about cyclone-related disas-

ters with a gender dimension focusing on people with
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disabilities and women. In the Niger delta, interviews

revealed that projects at a community level involve agri-

culture-based livelihoods and fisheries to create opportu-

nities for youth as an effort to draw them away from

violence that has engulfed the delta region for decades. In

general, the review shows that 31 % of the literature is

focused on adaptation policy and 20 % on adaptation

practice. Adaptation practice is predominantly bottom-up

from household, community to regional levels (Steve et al.

2008), as is the case in Ganges–Brahmaputra, Okavango,

Pungue, while in Niger, Krishna, Irrawaddy and Sine Sa-

loum, such practice is from regional and national agencies.

Two key features about adaptation practice are important to

note, the first is the ‘‘learning by doing’’ strategy deployed

by actors in the Ganges–Brahmaputra (Lee and van de

Meene 2012). As mentioned by the manager at Islamic

Relief Bangladesh, the NGOs are strongly involved in the

community-based intervention through the principles of

‘‘learning by doing’’. At a subnational level, adaptation

practice is largely driven by government agencies in

response to anticipated risks (Haig 2010; Niger Delta

Development Commission 2006), much of which is not

properly documented or published. From restoration of

mangrove forests, coastal erosion measures like sandbag

barriers, storm surge barriers, ecosystem-based livelihoods

to adaptation of housing to flooding, action is based on both

experienced and anticipated risks (Kates et al. 2012). The

practice at the microscale raises a major policy gap because

uptake and up-scaling is reported to have many challenges

(Allen 2006). As noted by the scientist interviewed in the

Okavango, livelihood adjustment due to competition for

pasture and water between livestock and wildlife in the

delta has been initiated by NGOs but scaling up remains a

big challenge. The pathways for scaling up are not well

explored creating a situation of discrete adaptations that

benefit some communities and not others. The limitation to

microscale interventions has been widely critiqued as a

driver for maladaptation or incremental adaptation when

successful measures such as flood-resistant housing and

livelihoods in Mozambique remain at microscale with

limited impact at broader scale (Bhattacharya 2010; Black

et al. 2011). Evidence shows that community-level adap-

tation responses have traditionally focused on disaster risk

reduction, which is also a recent change from managing

disasters (Allen 2006; Auld 2008). There is increasing

recognition of post-disaster recovery strategies to reduce

future risks (Gaillard and Mercer 2013; Pelling and

Blackburn 2014). For example, in Mozambique and Ban-

gladesh, both of which are affected by cyclone-induced

flooding, flood-resilient housing has been implemented to

minimize fatalities to transcend disaster response approach.

Coupled with post-disaster recovery, reviewed literature

provides the evidence of increasing anticipatory and

planned adaptation (Fünfgeld et al. 2012; Rawlani and

Sovacool 2011).

The underlying feature of contemporary disaster risk

reduction is the enabling of communities to reclaim pre-

vious rights interrupted by a key disaster event (UNFCCC

2012), yet this has been critiqued in that such communities

are positioned back in vulnerable situations and possibly

hit by another disaster (Kates et al. 2012). An example is

the frequency of storms and floods in river deltas with high

magnitude, rebuilding infrastructure in deltas has only

enabled communities to reclaim their rights but does not

reduce vulnerability to future risks (Pelling and Blackburn

2014). The major challenge and policy gap is the lack of

long-term adaptation planning that is transformational

(Kates et al. 2012) in the sense that communities would be

enabled to claim new rights such as land rights to settle in

protected areas (Pelling and Blackburn 2014). But such

long-term planning will require implementation that tran-

scends incremental adaptation to address the systemic

problems of policy interventions for reduced risks (Eise-

nack and Stecker 2012; Kates et al. 2012). Although a

plausible approach to adaptation policy and practice,

transformational adaptation has conceptual limitations

regarding what to transform and issues about uncertainty of

future climate risks. Adaptation planning for long-term

periods may be unrealistic due to the dynamics of climate

and social systems (Marcus 2010; Sharma and Hugo

2010a). The dynamic nature of policy-shaped vulnerabili-

ties that continue to expose deltas and the populations to

climate risks can also play against transformational

adaptation.

Adaptation policy that targets climate risks in deltas of

Africa and South Asia is assessed based on three per-

spectives. The first relates to adaptation-targeted policy at

regional scale drawn on basis of anticipated climate

impacts. The second is in relation to level of focus by the

policy in relation to whether households, communities or

regional agencies are entry points for action. The third is

based on identifiable evidence about interventions. On the

basis of these three perspectives, a synthesis of policy and

practice is presented in the table below to show the state of

knowledge on adaptation policy and practice. The matrix

below summarizes all deltas included in the review against

the existence of policy, geographic scale, degree of policy

implementation, adaptation-planned action and policy gaps

(Table 2).

Policy gaps are conceptualized as the nonexistence of

adaptation-targeted policy on the one hand, and on the

other, existence of adaptation-targeted policy but which

may require adjustments based on emerging knowledge on

risks (Berrang-Ford et al. 2011). However, climate change

uncertainties make it difficult to anticipate the risks and

therefore formulation of the adaptation policy
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Table 2 Adaptation policy and practice, issues and gaps

Delta Example of existing

generic policy

Geographic

scope

Thematic focus of

implementation

Actors in

adaptation

Policy gaps

Evidence of

existing

adaptation

policy**

Policy for

enhancement

Irrawaddy Conservation Delta wide Not adaptation targeted State is major

actor

No evidence Adaptation-targeted

policy needed

Indus Conservation Community

and coastal

region

Not adaptation targeted Trans

boundary

agencies,

international

No evidence Build on ongoing

projects and

coastal

conservation

programs

Krishna Evidence of intense

utilization but not

adaptation

targeted

Delta, coastal

resource

utilization

Conservation and land

use planning for

irrigation

International,

state

No evidence Build on existing

projects related to

water resource use

Mahanadi Evidence exists Community Wetland conservation

for livelihoods

International

state,

communities

No evidence Adaptation-targeted

policy needed

Nile Evidence

Mediterranean

integrates

assessment

framework

Cities and

cultural areas

Adaptation of urban

infrastructure,

agriculture and water

management

International,

interstate or

local

authority

Climate proofing

and land use

planning in

Alexandria

Augment current

programs for

policy formulation

Orange ORASECOM Regional Hydro-climatic

scenarios, catchment

management

Interstate and

community

groups

Catchment

management

Expand on

catchment

management

program for policy

Sine Saloum Evidence around

coastal mangrove

restoration

Estuary region Carbon financed

projects

Communities,

state

international

agencies

Mangrove

restoration and

livelihoods

Expand CDM and

livelihood

activities to policy

Zaire Some evidence Catchment No evidence*** Adaptation-targeted

policy needed

Zambezi Evidence exist Entire basin Flood response plans Community

and state

Catchment-wide

management and

livelihoods

Expand on

catchment

management

program for policy

Tana Related evidence Wetland

resource use

Conservation International,

state

Conservation with

adaptation co-

benefits

Expand conservation

activities to

adaptation policy

Rufiji Related evidence Water sector Water allocation system Regional Catchment-wide

management for

water resources

Expand on

catchment

management

program for policy

Ganges–

Brahmaputra

Evidence Integrated Micro to macro level

coastal management

Community to

state

Coastal

management

policy

Mainstream

transformational

adaptation

Okavango Related Agricultural

and Water

Livelihoods, tourism

and water

management

Communities

and state

agency

Conservation and

livelihoods

Expand conservation

co-benefits and

mainstream for

policy

Niger Evidence Integrated Flood control and

agriculture

State and

communities

Coastal

management

policy

Mainstream

transformational

adaptation

Pungue No evidence

despite threats of

salinity intrusion

Conservation Conservation for

tourism

Local resource

utilization

Master Plan Mainstream

adaptation into

plan
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interventions. It emerges that current adaptation in the

deltas is incremental, based on experiential knowledge and

of short to medium term in its focus (Kates et al. 2012).

The research gap is on how transformative adaptation

would be developed and what shape it would take in view

of local contexts. Emerging policy issues include (O’Brien

2012; Pelling et al. 2012):

• Risk interpretation is the basis of action by different

actors. Evidence of policy indicates that the root causes

of climate risks are not adequately addressed.

• There is existence of adaptation-targeted policy in some

of the deltas but with mixed responses and levels of

entry. These levels range from household to delta-wide

initiatives with diverse actors.

• There is the evidence of development policies that are

not adaptation-targeted. But this is inadequate to

address long-term anticipated climate-related impacts.

• Evidence of a one-size-fits-all approach for coastal and

delta regions and the key gap are in relation to locale-

specific adaptation that combines top-down with bot-

tom-up approaches based on learning by doing in

relation to long-term adaptation.

• Knowledge bases on adaptation practices have emerged

recently, which is positive but there are issues of uptake

at policy level for scaling up, which is critical for delta-

wide adaptation.

• There is evidence of the literature that delves into

adaptation policy but presenting it as an end part of the

process of risk assessment where other agencies will

have to respond. This reinforces the insufficiency of

knowledge about the risks, adaptation needs and

adaptation planning.

• The ‘‘adaptation gap’’ which can be framed as the

difference between the needed development in current

terms and the additional development or adaptation that

will be required to deal with future climate risks.

From the foregoing discussion, it is clear that knowledge

will play a significant role but is currently insufficient to

enable understanding adaptation policy and practice.

Although not framed as a basis for future research, key

issues that would inform future engagement in adaptation

policy are summarized here. Adaptation follows knowl-

edge about risks and literature exists that systematically

identifies and characterizes vulnerabilities, but issues still

exist of: (a) the methodologies and approaches appropriate

for understanding social vulnerability at various scales in

context of adaptation policy, (b) the role of unit of expo-

sure, actors in adaptation and policies for future adaptation,

(c) options around adaptation strategies that are not land

based, (d) pathways required for adaptation policy and

response in the deltas that transcend development, (e) the

lessons from established/implemented policy and how

practice can build on these lessons in the deltas, (f) lessons

from regional experiences around responses to disasters

and climate change risks. These issues are formulated not

to be conclusive but rather form a broad basis for additional

or even new formulations when engaging with adaptation

in deltas.

Conclusion

The vulnerability of large river deltas to climate change is

conditioned by several factors including, but not limited to,

high population densities, resource endowment and

extraction activities, infrastructure development and low

coastal elevation. Deltas have had longstanding challenge

of disasters on which the current literature focuses, but

research on adaptation in deltas, while increasing, such

literature remains inadequate. In this study, a mix of

adaptation plans and strategies are documented to be taking

place in river deltas in Africa and South Asia at both the

national and local level. Current adaptation is predomi-

nantly focused on intra-delta vulnerabilities with local

specific adaptation actions. This is also biased toward

development sectors and not integrated from household to

community levels though a multitude of agencies are

Table 2 continued

Delta Example of existing

generic policy

Geographic

scope

Thematic focus of

implementation

Actors in

adaptation

Policy gaps

Evidence of

existing

adaptation

policy**

Policy for

enhancement

Betsiboka Conservation Integrated

conservation

and tourism

Eco-tourism promotion Government Water

management

projects

Expand water

projects and

mainstream

adaptation

** Evidence is assessed based on reviewed literature and official project websites

*** Associated with limited access to French published literature
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involved in building resilience at the community level.

However, these efforts are not properly mainstreamed in

national-level policies for resilience building and trans-

formational adaptation. The review shows that adaptation

policy gaps exist surrounding knowledge advancement,

scaling up actions, the ‘‘adaptation gap’’ and the move

from incremental adaptation to transformational

adaptation.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution, and reproduction in any medium, provided the original

author(s) and the source are credited.
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