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Abstract 

Bangladesh, a densely populated country that is frequently beset by natural disasters, has 

been struck by three major cyclones in the past 37 years – but the resultant loss of life has 

diminished 100-fold (from some 300,000 in 1970 to around 4,000 in 2007).  This bald 

statistic alone indicates that the Government of Bangladesh, together with a range of UN 

agencies and national and international NGOs, has developed an effective strategy that 

encompasses both disaster preparedness and response activities.  This paper utilises the UK 

“Defence Lines of Development” model to analyse this strategy, and to identify key lessons 
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that may be transferable to similar disasters such as the 2008 Cyclone Nargis in 

Myanmar/Burma that is estimated to have killed up to 1,000,000 people. 

 

Keywords: Cyclones; humanitarian logistics; Bangladesh; disaster management; disaster 

strategies. 

 

Introduction 

 

There is a general acceptance that the frequency and severity of natural and man-made 

disasters is increasing, and that this is true whether it be counted in terms of the numbers of 

individuals killed, injured and affected, or in relation to the cost of response and recovery 

(McEntire, 1999; UN, 2006; EM-DAT, 2008).  Whilst some of this increase may be the 

result of better reporting, the data clearly indicates that the Asia-Pacific region is one of the 

most disaster-prone regions in the world accounting for over 60 per cent of world’s disaster 

events (EM-DAT, 2008).  For example, many countries in the region are frequently struck 

by a variety of disasters such as typhoons, earthquakes and floods that kill tens of 

thousands of people and caused billions of dollars in damage each year.  Unfortunately, it is 

also anticipated that the situation will worsen in the future due to the effects of climate 

change (Dupont & Pearman, 2006). 

 

Benson et al, (2001) argue that such disasters affect poorer countries disproportionately 

and, furthermore, that the poorer sections of the population are, typically, the most severely 

affected.  Likewise, Samii (2008) suggests that 90% of all those affected by natural 
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disasters are in countries of medium human development, and that two thirds of those 

killed are from countries of low human development.  Nevertheless, natural disasters do 

occur also in more developed parts of the world causing major disruptions and affecting the 

population – although these do not usually result in massive loss of lives.  There are, 

inevitably, exceptions such as the 1995 earthquake in Kobe (Japan) that killed over 5,000 

people (USGS, 2009) and the 2009 Australian bushfires the death toll for which is likely to 

exceed 200 (AP, 2009).  Usually, however, the seriousness of the effect of disasters in 

developed countries is reflected in financials terms as exemplified by Hurricane Katrina in 

2005 which caused over US$ 26Bn of damage in Florida and Louisiana.  

 

It is also important to note that recent records indicate that the first half of the 2008 

hurricane season has been busier than usual in comparison with long term records.  For 

example, in the period up to 1995 there were only some 5-7 storms each season whereas in 

2008 there were 10 (NASA 2008).  Given this increase in both the number and the effect of 

such severe weather events, action to mitigate their impact is clearly important.  This can 

be achieved in a number of ways such as the work of the Asian Development Bank (ADB) 

that funds progammes including reforestation, coastal protection and agricultural and land-

use planning, with the aim of reducing the impact of natural disasters (ADB 2004).   

 

In addition however, and in the light of the history of natural disasters in the region, there is 

also clear benefit in countries learning from past experience and from each other.  To an 

extent this is already taking place, for example in the case of Thailand where actions have 

been taken in order to mitigate the effects of future tsunamis hitting the region 
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(Banomyong et al, 2008).  However, the available literature is fragmented and mostly lacks 

a theoretical stand-point for its analysis.  In addition, and despite the benefits of adopting a 

more systematic  and scientific approach to learning from such past experiences, there is a 

dearth of empirically-based academic research on disaster lessons learned, and on  

comparative disaster mitigation and management.  This paper aims to contribute to this 

void in the literature by focussing on the successful strategies that Bangladesh (aided by 

national and international aid agencies) has adopted in disaster preparedness and 

mitigation.  Specifically, it will: 

 

 analyse Bangladesh’s response strategies to Cyclone SIDR (2007), using the United 

Kingdom Defence Lines of Development (DLOD) framework; and 

 

  identify and discuss the lessons that can be learned by other countries that face the 

threat of such cyclones. 

 

Cyclone SIDR (and the associated response) has been selected as the basis for this research 

in the light of the massive decrease in the death toll experienced in Bangladesh over the 

period of some 4 decades of severe tropical cyclones.  Thus, the track of SIDR, that struck 

in November 2007, was similar to its two major predecessors (BHOLA in 1970 and 

GORKY in 1991), and it devastated a similar area of the country.  However, the estimated 

casualty figure of 4,234 deaths from SIDR (EM-DAT, 2008a) reflected a 100 fold 

improvement over the preceding 37 years.  Unfortunately, the successful preparation and 

mitigation strategies of Bangladesh have not been emulated by neighbouring Burma as 
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evidenced by the effects of Cyclone NARGIS in May 2008, in which somewhere between 

138,000 people (Beck, 2008) and 1,000,000 (HRC, 2008) lost their lives.  

 

O achieve this aim, the rest of the paper is structured as follows: first, an overview of the 

field of disaster management is presented and the disaster relief cycle discussed; second, 

the United Kingdom Defence Lines of Development (DLOD) model is justified as the 

framework against which the preparation and response strategies adopted by the 

Bangladeshi government are then analysed.  Finally, a number of potential lessons and 

areas for further research are identified.   

 

Disaster management and the disaster relief cycle 

 

Disasters vary in size and effect, and there are a number of definitions, perspectives and 

conceptualisations to describe their outcomes.  However, the most comprehensive database 

of emergency events defines an event as a “disaster” even if only 10 deaths have occurred 

(EM-DAT, 2008).  By contrast, van Wassenhove (2006, p. 476) suggests that a disaster can 

be broadly defined as: 

 

“a disruption that physically affects a system as a whole and threatens its priorities 

and goals”.  

 

Whilst the United Nations (UN) (2004) defines a disaster as:  
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“A serious disruption of the functioning of a community or a society causing 

widespread human, material, economic or environmental losses which exceed the 

ability of the affected community or society to cope using its own resources>” 

 

Although, the primary focus of this paper is the Bangladeshi cyclones, the relatively broad 

definition of a disaster as offered by the UN usefully underpins the wide ranging nature of 

the analysis in this paper.  Furthermore, the UN definition is aligned to the ‘all hazards 

approach’ that has been increasingly adopted by the Bangladeshi government in its disaster 

preparedness and mitigation activities and it will, therefore, be used as the basis for the 

research.  

 

Within the UN definition, various types of disasters are distinguishable according to (1) the 

warning time (e.g. slow vs. rapid/sudden-onset disasters); (2) their causes (e.g. natural vs. 

man-made); and (3) according to their duration (van Wassenhove, 2006) (see fig. 1).  

 

 Fig. 1 A disaster taxonomy (van Wassenhove, 2006, p.476) 
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Thus, on one hand there are long-lasting events that can be characterised by continuous aid 

work (e.g. famine relief) and, on the other, disasters in which initial problems can be 

overcome in a relatively short time (Kovács & Spens, 2007).  Ludema and Roos (2000, 

p.144) further categorise disaster relief operations into: (1) emergency relief (an immediate 

response to a disaster); elementary (or subsistence) relief; rehabilitation relief (the 

restoration of everyday life); and developmental relief (aimed at improving a system such 

as education or gender).  A similar phased approach to the management of humanitarian 

disasters is offered by Long (1997), although he suggests that in most cases there is a 

preparatory phase before a disaster strikes.  This is in agreement to the Kovács and Spens 

(2007) model that offers three phases of disaster management, namely preparation, 

immediate response and reconstruction.  However, a further view is offered by Safran 

(2005) and Houghton (2006) who emphasise the cyclical nature of disaster relief (see 
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Figure 2).  The reconstruction phase of disaster relief forms an essential link to a new 

preparation and prevention phase for future disasters.  This is believed by the authors to be 

a particularly valuable insight and, as a result, Safran’s model is used as the basis for this 

research. 
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Figure 2: Phases of disaster relief (Safran, 2005) 

 

Safran’s model adds an additional element of granularity to the immediate aftermath of 

disasters, distinguishing between two parts of the transition phase, the “disaster”, and the 

“emergency” elements.  Whilst it is not possible to be absolute in terms of the timescale of 

these two elements, a broad estimate was made by Tatham and Kovács (2007) in which 

they suggest that the disaster element lasts until 5-7 days after the onset of the event, and 

the emergency element for a further 30-40 days.  The key distinguishing feature being that 

the former is characterised by the extent to which relief is provided by local and national 

resources, whereas in the latter there is, typically, support from international agencies.  In 

essence, the differentiation between the two elements reflects the reality that it takes some 

5-7 days for the international system to react and respond to a disaster and put personnel, 

equipment and materiel on the ground.   
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It is also important to appreciate that there is a myriad of actors who are involved in 

disaster relief.  Oloruntoba and Gray (2006) depict the humanitarian supply chain as 

including governmental donors, international agencies, international and local non-

governmental organisations1 (NGOs), community-based organisations and aid recipients.  

Van Wassenhove (2006, p. 477) considered the stakeholders of disaster relief which he 

suggests include “large numbers of uncoordinated and disparate donors, the media, 

governments, the military not to mention the final beneficiaries”.  Kovács and Spens (2007) 

analysed humanitarian actors from the supply network perspective, and listed donors, aid 

agencies, NGOs, governments, the military and logistics providers as being involved in 

disaster relief; while Tatham and Kovács (2007) emphasised the importance of the media in 

influencing public opinion and governmental responses.    

 

In essence, the disaster relief cycle may be characterised by its complexity in terms of both 

the origins of a particular disaster, the extent of the pre-disaster mitigation, and the 

involvement before, during and after of a broad range of actors who may have differing 

perspectives and agendas.  Given this complexity, and in order to be able to understand 

how Bangladesh has been able to achieve such a dramatic reduction in the death toll from 

essentially similar severe weather events, it is clearly necessary to adopt a suitable 

analytical framework.  The next section will, therefore, offer such a framework and the 

justification for its use. 

                                            
1  Whilst there are clear distinctions between United Nations (UN) Agencies (such as the World Food 
Programme (WFP), the UN Children’s Fund (UNICEF)), non-governmental agencies such as OXFAM and 
CARE International, and the International Federation of Red Cross and Red Crescent Societies (IFRC), for 
convenience the shorthand of “NGOs” will be used to describe all such entities unless the context dictates 
otherwise. 
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The UK model of defence lines of development (DLODs) and capability management 

model (CMM) 

 

It is recognized that, at first sight, it may seem a strange choice to employ a military model 

in a humanitarian context, but consideration of the characteristics of an emergency relief 

scenario demonstrates clear parallels between the environment of humanitarian and 

military operations.  For example: 

 

•  rapid on-set disasters frequently (although not exclusively) fall into the 

category of “uncertain future events” with the location, severity and outcomes 

difficult to accurately forecast (van Wassenhove, 2006); 

 

• rapid on-set disasters are characterized by major disruption to the physical 

infrastructure at the disaster site with an attendant negative impact on relief 

response (e.g. critical infrastructure like communications, electricity, and water 

do not work) (Pettit & Beresford, 2005; Banipal, 2006; Denning, 2006; van 

Wassenhove, 2006); 

 

• there is frequently a loss of some of the normal functions of state (e.g. law 

enforcement, local government and, even in some cases, national government 

(e.g. in the aftermath of Hurricane Katrina) (Derthick, 2007); 
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• there is frequently an influx of both indigenous and foreign responding NGOs 

and, in many cases, military personnel (Couldrey & Morris, 2005; Telford & 

Cosgrave, 2007; Khan, 2008);  

  

• the disaster area usually contains significant numbers of injured and/or 

traumatized individuals, with an equally large number of homeless and/or 

displaced persons and families (e.g. the estimated casualties in the 2008 

Cyclone Nargis in Burma is between 138, 000  and 1,000,000 (HRC, 2008; 

Phillips et al, 2008); and 

 

•  there is likely to be a convergence of the global news media (IBLF, 2005). 

 

Therefore, given the similarities in the underlying environment in which both the 

humanitarian and military operations are conducted, it is potentially helpful to consider the 

utility of a model that was initially developed as a means of guiding the planning and 

execution of military operations – recognizing that the description of the operational 

military environments is markedly similar to that following a disaster as described above. 

 

The fundamental role of the military is to defend a country and its population, and ensure 

its stability.  Thus, for example, the UK’s Defence Vision states that the primary purpose of 

the Armed Forces is “to defend the UK and its interests” (MOD, 2009).  Therefore, in 

peacetime, governments and, ultimately, tax-payers are prepared to maintain military forces 

“just in case”.  In this regard, there is a clear difference between the military funding model 
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and that of the typical humanitarian or disaster NGO which is, to a large extent, financially 

supported through governmental and private contributions that are provided after a disaster 

has taken place (Thomas & Fritz, 2005).  Nevertheless, it is believed that the military 

capability-based model is one that the NGO community should aspire to move towards, 

and it is, therefore, used as the basis for our analysis of Bangladesh’s response strategies to 

Cyclone SIDR. 

 

The basic UK Defence CMM is shown in Figure 3.  The upper part of the diagram shows 

that the desired military capability is bounded by an assessment of the enemy threat, the 

coalition contribution and the physical environment where it is anticipated that military 

action might take place.  

 

Fig. 3:  UK Capability Management Model (MOD, 2008) 
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In an approach that reflects the Resource Based View (RBV) (Barney, 1991), the crucial 

aspect of the model is the recognition that a “capability” is, in effect, the integration of a 

number of components – the so-called Defence Lines of Development (DLODs) that are 

shown in the lower part of the diagram.  For example, if it is decided to provide a more 

technologically sophisticated piece of military equipment, then this is certain to have 

knock-on effects on (1) the cost of personnel (i.e. more highly skilled); (2) the training 

requirement (i.e. more highly trained); (3) the infrastructure needed to maintain the 

equipment (i.e. the equipment is more complex); and (4) the post-procurement logistic 

support (i.e. the volume, nature and cost of the future demand for spare parts).  There may 

also be consequential effects on (1) the doctrine – ie how the equipment is operated; (2) the 

military organisation needed to deliver the new capability; and (3) the communications 

requirements.   

 

The essential point of the model is to recognise that, in developing an understanding of a 

particular desired capability (and its whole life cost), it is necessary to understand the 

interaction between the key components (i.e. the DLODs).  Unfortunately, the UK learned 

this lesson the hard way during the latter part of the 1990s when the Ministry of Defence 

purchased the Apache helicopter.  Whilst the helicopters themselves were delivered on 

time, due to failures in developing the necessary infrastructure and recruiting appropriately 

skilled personnel, the training of the pilots was not completed in time.  As a result, the 

helicopters were not able to be used for two years, and the overall additional costs were of 

the order of £6m (approx US$10M) (NAO, 2002).  This procurement problem led to the 
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codification of the DLOD concept, and it has since been applied with increasingly good 

effect in helping to ensure that the true cost of all elements of a military capability are 

recognised, even if they can only be forecast over the whole life of the capability with 

limited accuracy.   

 

In practice, many of the DLODs have already attracted attention from those seeking to 

improve the humanitarian response and disaster management.  For example, there has been 

a recognition in some quarters of the need for improvements in the training of humanitarian 

logisticians; the need for logisticians in disaster response to have management experience, 

and for improved information systems (Chaikin, 2003; Chomilier et al, 2003; Thomas & 

Mizushima, 2005).  However, an important aspect of the DLOD model is that the elements 

are inter-dependent.  Therefore, any change to one element will result in changes to the 

remaining seven DLODs.  By the same token, it is important to appreciate that the 

approach of using DLODs to ensure the integrated nature of the capability development 

and maintenance, applies in all phases of the disaster response cycle.   

 

From a disaster response context, it is suggested that the CMM and DLOD approach 

provides a useful model for the analysis of past disaster preparation and mitigation 

activities, and to support the development of future strategies.  This can be demonstrated by 

amending the top half of the model in fig. 3 to the model in fig. 4: 
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Fig, 4:  Application of the UK military Capability Management Model to a disaster 

response context  

 

 

 

  

 

 

 

Therefore, if applied to the scenario of disaster relief, the “coalition contribution” in the 

basic DLOD model reflects the potential support from other actors involved in the disaster 

response (e.g. other peacekeeping forces, or UN Agencies, NGOs, National and 

International Governments) and the “threat” equates to the potential for a disaster, or an 

actual disaster.  The “physical environment” remains the same.  Under this amended 

model, and as shown by a number of examples in the earlier discussion, the bottom half 

(i.e. the DLODs themselves) are considered to be equally applicable to the humanitarian 

context, and would also remain as before.  
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Cyclone SIDR and an analysis of the GoB and national/international NGO actions 

using the DLOD framework 

 

Overview of cyclones 

Bangladesh is a relatively poor country with a per capita Gross Domestic Product (GDP) 

that places it 196 out of 229 countries in the world (CIA, 2008).  Its geographic location in 

the Bay of Bengal means that it is particularly vulnerable to a broad range of disasters 

including cyclones, flood, droughts, earthquakes, tornados and famine (Khan, 2008).  

Furthermore, it has a large population (some 140m – approximately 45% of that of the 

United States), and yet the country is similar in size to the State of Iowa.   

 

Whilst cyclones of varying strengths strike the country with great frequency, there have 

been 14 serious events in the last 25 years and, of these, three (BHOLA (1970), GORKY 

(1991) and SIDR (2007)) have been particularly disastrous (Khan, 2008).  Table 1 below 

provides an overview of these three, together with Cyclone NARGIS that struck 

neighbouring Burma in 2008.  

 

Table 1:  Overview of major Cyclone events in the Bay of Bengal in the last 40 years 

Cyclone 
Name Date 

Wind Speed on Making 
Landfall & Category on 
the Saffir/Simpson Scale 

Estimated 
Tidal Surge 
Height (m) 

Estimated Deaths 

     
BHOLA 12 Nov 1970 115 mph/185 kph (Cat 3) 6-9 300-500,000
GORKY 29 April 1991 155 mph/250 kph (Cat 4) 6-7.5 138,000
SIDR 15 Nov 2007 150 mph/240 kph (Cat 4) 3-5 4,234
NARGIS 2 May 2008 135 mph/215 kph (Cat 4) 3-4 150,000-1,000,000
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Cyclone BHOLA resulted in a loss of life that was of a similar level to the 2004 Asian 

Tsunami.   Indeed, it has been argued that this disaster was one of the causes of the break 

up of the country of Pakistan with those in the former East Bengal (now Bangladesh) 

suggesting that the country as a whole had paid insufficient attention to the risk of cyclones 

and their concomitant effect on the Eastern part of the country.  Although more powerful 

than BHOLA, Cyclone GORKY that struck the country in April 1991 killed far fewer 

people.  This is a testament to the preparatory efforts that had gone on over the preceding 

20 years, as well as the increasing effectiveness of the post-disaster management processes.  

 

Against this background of an improving national disaster management system, a similar 

magnitude cyclone (SIDR) struck in November 2007 and followed a similar track to its two 

major predecessors and devastated a similar area of the country.  However, the estimated 

casualty figure of 4,234 deaths (EM-DAT, 2008a) reflects a hundredfold improvement over 

the preceding 37 years.  SIDR began to develop on 9th November before being upgraded to 

a “cyclone” on 12th November, a “severe cyclone” later that day, and a “very severe 

cyclone” early on 13th November.  It reached its peak strength on the morning of 15th 

November before making landfall at around 6.30pm local time across an area of some 

1,000km in diameter.  Figure 5 provides an overview of the cyclone’s track.  The arrival of 

the cyclone was accompanied by heavy rain and a storm surge of some 10-15 feet (3-5 

metres) although, fortunately, it struck at low tide otherwise the effects would have been 

greater still (GoB, 2008). 
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Fig.5. Track of Cyclone SIDR (Source:  US Joint Typhoon Warning Centre) 

 

 

Some 35M people (20%) of the population live in the 19 coastal districts of Bangladesh 

which have a resulting high population density of some 1000 persons/sq km.  Many of 

these people live on off-shore islands known as “chars” (meaning “children of the land”) 

which have been created by the silt that flows down the main rivers (the Padma (Ganges), 

the Brahmaputra, and the Meghna), as well as over 230 lesser ones).  The chars are, 

typically, less than 3 feet (1 metre) above sea level and have very limited forestation 

leaving them vulnerable to cyclones, and it was areas such as these that took the main force 

of Cyclone SIDR (See Figure 6).  
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Fig 6.Districts of Bangladesh affected by Cyclone SIDR.  (Source:  GoB, 2008) 

  

 

The population pressures within the country that result in the poorer sections of society 

tend to live on the chars have broader implications including the desire for households to 

continue earning (for example through fishing) and a parallel tendency to ignore cyclone 

warnings and/or to delay cyclone preparations, a reluctance to leave their homes and 

possessions, and relatively low educational levels which adds to the challenge of ensuring 

that warnings are understood and acted on.  Furthermore, the population of the chars tends 

to adopt relatively conservative attitudes, and this raises further cultural issues leading to 

particular vulnerability for women (Howell, 2003; Hasegawa, 2008). 
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DLOD and CMM models applied to Cyclone SIDR 

 

DLOD - Doctrine 

 

Since the occurrence of Cyclones BHOLA and GHORKY, and a number of severe 

episodes of flooding (such as in 1998 when some 2/3rds of the country was under water for 

3 months), a Comprehensive Disaster Management Programme (CDMP) had been 

introduced with the support of the UN Development Programme (UNDP), the UK 

Department for International Development (DfID) and, since 2006, the European Union 

(EU) (UNDP, 2008).   

 

The aim of the CMDP is to develop a holistic pan-GoB strategy for reducing the long term 

vulnerability of the poor to the effects of natural, environmental and human induced 

hazards to a manageable and acceptable level.  It is intended that this vision be achieved 

through enhancing community resilience, and integrating sustainable risk management 

initiatives within a framework that enables the country to develop in parallel.  Within this 

overall programme, the key objective is to strengthen the capacity of the Bangladesh 

disaster management system to reduce unacceptable risks, and to improve response and 

recovery activities (UNDP, 2004).  The CDMP addressed a number of areas in which 

weaknesses had been identified including the integration of relevant national, international 

and non-governmental agencies into pre-disaster risk assessment and management 

activities, and a greater focus on the involvement of the population as a whole in disaster 

preparedness activities. 
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Unfortunately, whilst the overall CDMOP approach appears to have proved appropriate, it 

is interesting to note that, in a most honest appraisal, not all plans were so well founded.  

Thus an independent evaluation of CARE-Bangladesh’s (CARE-B) response to Cyclone 

SIDR notes that: 

 

“many of the challenges [of the response] would have been avoided by CARE-B 

having an up to date Emergency Preparedness Plan (EPP).  … None of the PNGOs 

[Partner NGOs] had emergency preparedness plans and were not prepared for the 

implications of the massive increase in expenditure required by the Response 

Programme.” (Tod, et al, 2008) 

 

Furthermore, Tod and his colleagues also criticised both the United Nations for the lack of 

speed and effectiveness in their response, as well as the coordination between local and 

international NGOs.   

 

In terms of the wider learning from Cyclone SIDR it is clear that the general approach 

adopted by the GoB is sound and, as will be discussed under the Organisation LOD section, 

this has led to the creation of a sound supporting construct.  It is equally clear that 

translating high level doctrine into effective action on the ground is a challenge – especially 

to a developing country such as Bangladesh which faces continuing pressures from areas 

such as population growth and the effects of climate change. 
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DLOD - Information 

 

It will be appreciated that the DLOD of “information” represents a broad range of actions 

and activities.  In respect of the response to SIDR, the indications that the cyclone was 

potentially a very serious event began to crystallise some 72 hours in advance.  Such a 

relatively lengthy warning period warning is the result of improvements in aerial (satellite) 

surveillance and computer modelling, and it had a major impact on the process of 

mitigating the effects of the cyclone.  As such, it is a far cry from the situation reported by 

Frank and Husain (1971) in which the estimates of the strength and landfall for Cyclone 

BHOLA were based around a combination of reports from shipping, coastal based radar 

systems and manned aircraft. 

 

To be successful, however, early warning systems must successfully integrate scientific, 

managerial, technological and social components over the overall communications system 

(Collins & Kapacu, 2008).  Fortunately, not only have the scientific and technical 

components improved, good progress has also been made in the managerial and social 

dimensions as will be explained below 

 

Within the CDMP, the GoB has developed a comprehensive system based around a series 

of Disaster Management Information Centres at National and District level.  These aim to 

provide a database of the capabilities of institutions (national and NGOs); early warning 

information products and dissemination media; collaborative tools; and a database of 

inventories of key relief materials (e.g. water, shelter, food, drugs) (GoB, nd).  However, 
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while the system does provide the necessary infrastructure to support the country’s 

response, key to the overall effectiveness was the Cyclone Preparedness Programme (CPP).  

This high level warning system is based on a scale of 1 (“low”) to 10 (“great danger”), and 

once this reached level 4 some 44,000 volunteers from the CPP (that is managed by the 

Bangladesh Red Crescent Society) were activated.  Working in small teams, they were able 

to get to the outlying areas typically using bicycles for transport, and loud hailers and flags 

to transmit their message.  It has been estimated that, as a result of this activity, around 

40% of the population living in the predicted path of the cyclone (some 3 million people) 

were evacuated in the 36 hours immediately preceding the landfall, and of these some 1.5 

million were accommodated in cyclone shelters (GOB, 2007).  In addition, the CPP 

volunteers were able to employ many of their skills in basic rescue techniques, first aid, 

post-cyclone security, destruction damage assessment, and distribution of relief materiel to 

good effect (Khan, 2008). 

 

It has also been recognised that, in the face of high levels of illiteracy within certain 

sections of the population, the use of symbols is the most effective approach of 

communicating warnings.  Warning flags were hoisted on public buildings, community 

centres, port facilities using a simple code of 1 = caution; 2 = danger; 3 = great danger 

(Miyan, 2005), and this simple strategy helped overcome some considerable cultural issues.  

For example, one study of Cyclone GORKY (1991) reported that many women perished 

with their children at home whilst waiting for their husbands to return and make the 

evacuation decision (WHO, 2005).  Even now, in a Moslem country, the absence of 

segregated facilities in cyclone shelters can act as a disincentive to evacuation (Howell, 
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2003).  Similarly, the absence of facilities for livestock within cyclone shelters places 

families in some considerable difficulty – whether to save themselves and, potentially, lose 

their livelihood and livestock or to take a chance of remaining in their dwelling with their 

livestock and accept the high risk of both perishing. 

 

There was also some concern over the potential for what has been described as “warning 

fatigue”.  In essence, if there are repeated warnings that do not crystallise into a disaster, 

the community begins to ignore them leading to an underestimation of, and under-

preparedness for the danger (Kapucu, 2008).  This is not a new phenomenon, for example 

Frank and Husain (1971, p. 443) noted that, in respect to Cyclone BHOLA (1970): 

 

“…people had been drastically over warned and this breeds apathy – which is the 

greatest enemy to a storm warning service.  Time after time, coastal residents had 

been warned of “Great Danger” (the highest degree of danger), then found 

conditions were not as bad as expected.  Without question, apathy was one of the 

main reasons for the lack of emergency action prior to the November cyclone.  It is 

estimated that over 90% of the people in the area knew about the storm; yet less 

than 1% sought refuge …” 

 

It is a complex issue that, ultimately requires a degree of judgement and this is, in itself, a 

significant challenge in relation to an event that occurs only once in a generation.  

However, it is interesting to note that, following Cyclone SIDR, a more scientific approach 

has been proposed (GoB, 2008a) which includes: 
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• Set times for distribution of warning information, together with an assessment of 

the effectiveness of the existing system particularly in respect of the outlying chars; 

 

• Improved information media (such as impact maps) which will help to overcome 

the concerns that the current system is not understood by all of society; and the 

linkage of outcomes to risks. 

 

These challenges have been addressed with a mixture of people, processes and technology.  

Although, the system was not perfect, it is clear that pre-disaster communication was better 

than post-disaster, and that success breeds success as accurate information reinforces 

overall trust in the process as a whole. 

 

DLOD – Community preparedness training and education 

 

Training and education is closed linked to the actual transmission of warning information 

and attendant understanding of the transmitted information.  Transmitted early warning 

information is only of limited value if its recipients do not understand its significance.  This 

issue is exacerbated in many countries such as Bangladesh where those who are in the 

poorer elements of society are most difficult to reach in both a physical and educational 

sense (Khan, 2008) – and yet, it is those very people who are most in danger.  

Unsurprisingly, therefore, after each of the major cyclones, there have been calls for 
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improved investment in education and awareness (Frank & Husain, 1971; Bern, et al 1993; 

GoB, 2008a). 

 

The government of Bangladesh (GoB) has approached this issue from a number of 

dimensions: 

 

(1)  at a higher level, the proposal to establish a Disaster Management Institute 

in order to act as a focus for research and education within the field.  Such a venture 

would mirror similar centres in India, Sri Lanka and Indonesia; 

 

 (2)  more broadly, as part of information dissemination, the Bangladesh NGOs 

Network for Radio and Communication (BNNRC) created a number of Rural 

Knowledge Centres that provide access to computers, telephones and other office 

facilities, thereby, providing wider access to information and education (BNNRC, 

2008); 

 

(3)  the provision of disaster management education at 61 focal points, including 

28 government ministries, agencies and academic institutions with the aim of 

mainstreaming the subject of disaster preparedness and early warning together with 

its broader links to climate change and sustainability;  and 

 

(4)  a programme of training for over 25,000 local disaster management 

committee members who are, in turn, supporting over 70 million members of the 
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population, as well as activities to train the core trainers (UNOPS, 2008; Rector, 

2008).   

 

 The scale and magnitude of the education and training needed to achieve successful 

cyclone preparation and post-disaster relief has clearly been appreciated and recognised by 

the government of Bangladesh and its national and international partners.  They have 

developed a comprehensive programme that genuinely aims to ensure that individuals have 

the knowledge to prepare for and respond to a major threat such as a cyclone, although it is 

equally clear that it will be necessary to maintain this emphasis on training an education for 

the foreseeable future. 

 

DLOD - Personnel 

 

In the military DLOD model, the recruitment, selection and retention, of personnel are key 

aspects that must be borne in mind in the development of a capability.  For example, 

procurement of a more sophisticated item of equipment may have a concomitant effect on 

the particular skills sets, intellectual capabilities of those required to operate it.  This will, 

in turn, need to be reflected in, for example, the remuneration levels of those recruited.  In 

the context of the development of an effective disaster preparedness and response 

management capability, it is clear that whilst some particular skills may be required (such 

as those within the meteorological office), much rests on the shoulders of officials at lower 

levels of the organisation and, in particular, on the members of the Cyclone Prevention 

Programme (CPP) (see DLOD – Information).  These are mostly trained volunteers and, as 
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such, only limited selection is appropriate.  Nevertheless, as evidenced by the relatively 

low death rate following Cyclone SIDR, this model has been proven to be successful and 

presents one that could well prove to be of value in other developing countries. 

 

DLOD – Organisation, coordination and relationships 

 

It will be appreciated from both the description of the topography of Bangladesh as well as 

the discussion of the DLODs, that the organisation of the country’s disaster management 

system will be critical to its effectiveness.  Importantly, this would appear to be true in 

either the prevention or preparedness and transition phases (see fig. 2).  Thus, for example, 

Kapucu (2008, p. 248) argues that: 

 

“Successful participation in … pre-disaster, consensus-building planning processes 

can lead to strengthened organisational relationships and thus improve post-disaster 

action.”  

 

By the same token, Kapucu suggests that public officials must establish relationships 

before a disaster strikes in order to build the trust that is so vital for effective coordination 

in an emergency.  This calls for engagement with those who will potentially be affected by 

such disasters.  Organisational constructs adopted must take into account many factors, 

including relationships with other agencies of state, national and international NGOs, and 

others with non-disaster related structures.  Thus, the model adopted by Bangladesh is 

unique to that country.   
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Nevertheless, as indicated above, the key is to develop an organisation that embraces all of 

the key stakeholders, including the population as a whole.  In this respect, it is relevant to 

note that the GoB has recognised that formal contingency plans need to be developed at 

national and district levels to bring greater efficiency and effectiveness to the response, and 

that these plans should detail the policy and arrangements for, government, donor and NGO 

coordination. 

 

DLOD – Infrastructure for disaster protection 

 

The experience of major cyclones in 1970 and 1991 led the GoB to engage in a number of 

physical infrastructure projects.  As a result, in the period 1970-1991, some 300 cyclone 

shelters were built to accommodate 350,000 people (Bern et al, 1993; GoB, 2007).   

Fig. 7 Typical Cyclone Shelters 

       

 

In the next 15 years, the number of shelters had increased to 2400, albeit a recent survey 

identified a number of deficiencies.  For example, the total number of shelters was not 

enough to hold the evacuated population; more than 65 percent of all shelters had no 

provision for the special needs of women despite the special needs of women in a moslem 
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country; few had facilities for people with disabilities; three quarters of shelters surveyed 

had no provision for storage of water; four-fifth had no provision for the shelter of valuable 

livestock; and a large percentage of the shelters surveyed had some structural vulnerability. 

As a result, the GoB has recommended a revision to the National Cyclone Strategy and 

future designs must cater for gender needs and safety of livestock, as well as being 

designed to protect from all hazards (GoB, 2008).  

 

Of equal importance is the construction of a over 7,500km of embankments along river 

banks and across the low-lying areas (Khan, 2008).  These act as physical barriers to reduce 

the power of the tidal surge, as well as protecting the surrounding areas from its effects.  

They also act as the means for rapid transit between areas – be this to allow the population 

to escape or to provide access for the emergency services.  

 

Fig. 8 A typical cyclone embankment. 
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Unfortunately, due to the shortage of suitable land, in some cases the embankments have 

been used for housing and their destruction by the tidal surge was, at least in part, one of 

the major causes of the loss of life in Cyclone SIDR (GoB, 2008).  This destruction of the 

embankments has been a consistently reported problem (e.g. Miyan, 2005), and it is clear 

that, as in the case of the shelters, greater emphasis needs to be placed on their ongoing 

maintenance (Miyan, 2005).  However, the GoB has appreciated this imperative and has 

recognised the need for a further risk-based analysis of both the causes of failure of these 

embankments, as well as integrating the potential hazards from climate change into a future 

(re-)building programme (GoB, 2008a). 

 

A further key element of the preparedness and mitigation strategy has been the coastal 

afforestation programme that has been in place since the 1960s (GoB, 2008; Khan, 2008).  

As a result, the area of the country that SIDR initially struck consisted of the world’s 

largest mangrove forests, and this had a key effect of reducing the intensity of the wind and 

tidal surge before they reached more populated areas.  In stark contrast to the reports 

following the 2004 Asian tsunami in which the clearing of mangrove forests was seen as 

one of the key causes of the significant loss of life in certain areas, the GoB use of such 

natural defences is to be applauded.   
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The GoB has a clear Coastal Zone Policy (CZP) and associated Integrated Coastal Zone 

Management plan (ICZM) (Miyan, 2005).  However, the effects of the cyclone resulted in 

significant destruction of the forest area and it is, therefore, necessary to replant the 

affected areas given the clear effectiveness of the mangroves in reducing the impact of the 

cyclone. 

 

DLOD - Equipment and Logistics 

 

 Although clearly important DLODs in their own right, it is interesting to note that, 

due to the relatively limited loss of life caused by Cyclone SIDR, the areas of equipment 

and logistics received relatively little attention in the literature.  That said, there was 

evidence of the difficulty of finding access in the light of the devastated infrastructure, as 

well as calls for the stockpiling of appropriate commodities in, or near cyclone shelters.  

Undoubtedly there were other important lessons to be learned, but these will require 

additional and more detailed research to uncover.   

 

Discussion and conclusion 

 

Earlier research in the field of academic humanitarian and disaster logistics, as well as 

amongst practitioners, has called for more coordination between humanitarian actors in 

order to improve emergency response efforts.  Another important issue raised by academics 

is the issue of learning from disasters and how to mitigate their effects, and prepare better 

for future disasters.  Humanitarian and disaster response organisations are often caught in 
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the trap of not having time to collect and analyse data that may be useful in preparing for 

future emergencies.  However, as this case from Bangladesh shows, there is clear merit in 

learning from disasters through an appropriate knowledge framework. 

  

The aim of this paper was, therefore, to analyse the country’s response to Cyclone SIDR in 

order to understand the lessons that can be learned and put into practice by other countries 

that face the threat of such significant rapid onset disasters.  The paper is conceptual in 

nature, but is designed to provide a broad ranging review and analysis of the reported 

strategies in response to Cyclone SIDR using the UK Defence Lines of Development 

model (DLOD) as its framework.  

 

The first of these lessons identified relates to the development of a Comprehensive Disaster 

Management Programme (CDMP).  The aim of the CDMP is to develop a holistic pan-GoB 

strategy for reducing the long term vulnerability of the poor to the effects of natural, 

environmental and human induced hazards to a manageable and acceptable level.  Having a 

high level doctrine indicates commitment to long term development and a holistic approach 

to disaster management; nevertheless, what is apparent is that translating high level 

doctrine into effective action on the ground remains a clear challenge. 

 

Within the CDMP, the GoB has developed a comprehensive systems based around a series 

of Disaster Management Information Centres at National and District level.  These aim to 

provide a database of the capabilities of institutions (national and NGOs), early warning 

information products and dissemination media, collaborative tools and a database of 
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inventories of key relief materials such as water, shelter, food, drugs and so forth (GoB, 

2008).  However, while this system does provide the necessary infrastructure to support the 

country’s response to regional level, the key to the overall effectiveness is the Cyclone 

Preparedness Programme (CPP).  The success of the CPP reflects the recognition that, in 

the face of high levels of illiteracy within certain sections of the population, the use of 

sounds and symbols is the most effective approach to information transfer.  This indicates 

that, as a lesson to be learnt more broadly, there is a need to combine “high tech” use of 

satellites and computer modelling to determine the potential threat emanating from a 

particular weather system with a “low tech” means of delivery of the message to those on 

the ground. 

 

The third lesson identified is that achieving a comprehensive programme that genuinely 

ensures that individuals have the knowledge to prepare for and respond to a major threat 

such as a cyclone will take many years – but the recognition that training and education are 

a core part of the overall capability that needs to be developed is laudable.  

 

The organisation of the country’s disaster management system was also found to be critical 

to its effectiveness.  This leads to the conclusion, and the fourth lesson identified, that 

public officials must establish relationships before a disaster strikes in order to build the 

trust that is so vital for effective coordination in an emergency.  This calls for engagement 

with other responding organisations as well as those who will potentially be affected by 

such a disaster.  It is, therefore, important to develop an organisation that embraces all of 

the key stakeholders, including the population as a whole.   
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In terms of infrastructure, mitigation through the establishment of shelters, as well as 

embankments across the low lying areas has been important.  These serve as a physical 

barrier to the power of the tidal surge and act as the means for rapid transit between areas. 

Regular maintenance of embankments is, however, necessary to ensure that mitigation 

structures are always in a condition to meet their objectives when cyclones occur.  In 

addition, Bangladesh has invested in strong institutional development to support structural 

and preventive measures (e.g., increased disaster awareness, community preparedness, 

early warning systems, effective land-use planning, and sound and enforceable building 

codes) which are all necessary ingredients for infrastructure projects to be effective.   

 
The last lesson identified relates to the absence of detail on the logistic response within this 

paper.  This reflects the paucity of information on this DLOD within the literature, and 

clearly highlights a need for future research that will look specifically at the issue of the 

logistic lessons learnt.  To be successful, such research is likely to have to be field based. 

 

This paper has identified several lessons through an analysis of Cyclone SIDR and efforts 

of Bangladesh to learn from earlier catastrophes.  It is intended that the next phase of the 

research will include field work to broaden and deepen the overall understanding of how 

the country has developed its response to major disasters and, in particular, in the logistic 

arena.  Nevertheless, the authors fully accept that there are potentially geographic and 

cultural effects that limit the broader applicability of such lessons.  Therefore, they intend 

to extend the research by analysing other cases, and more specifically cases from 

developed countries, in order to build a more comprehensive learning framework.  This 
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will include extending the analysis to including primary data, e.g. through conducting 

surveys to actors and stakeholders in order to test the developed framework. 
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