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Abstract— A conceptual model development is a primary 

mechanism for defining dependencies among parameters. Here, 

the integration of concepts linked with Multi-Hazard Early 

Warning mechanism is captured. This became more significant 

when implementing Disaster Risk Reduction strategies 

emphasized by the Sendai Framework for Disaster Risk 

Reduction 2015-2030. Such a warning mechanism is required to 

ensure that the public at risk is timely alerted and adequately 

informed. In proper understanding of this mechanism, the 

conceptual model development is a significant approach. Here, 

the activity level sequencing was determined with the analytical 

illustration of the activity concentration and stakeholder level. 

Recent studies were considered in conceptual model 

development. For further verification, the reviews obtained 

from the pilot expert survey were considered. The developed 

model was checked for applicability considering disaster 

situations such as Indian Ocean Tsunami in 2004, Cyclone Fani 

in 2019 and Meethotamulla garbage dump failure in 2017. Here, 

the activity level concentration variation is categorized based on 

stakeholder levels which define on the international to 

community level are captured along with time change. Based on 

the idealized conceptual framework, the policymakers and 

associated stakeholders can use this in integrating the guidelines 

and policy framework which are targeted at Disaster Risk 

Reduction. 

Keywords— Multi-Hazard Early Warning (MHEW), 
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I. INTRODUCTION  

The increasing trend of natural hazards turning into 
disasters over the world has led towards defining conceptual 
mechanisms to elaborate and understand the theoretical 
aspects of the concepts related to Disaster Management (DM) 
[1]. As one of the main causes of huge disaster calamities in 
the world, the poor propagation in communication 
management has been mainly identified as a major 
influencing factor [2], [3]. The nuclear accident at Fukushima 
was one such catastrophic incident that happened in 2011 in 
which the impacts become severe due to the lack of 
propagation proper communication mechanisms [4], [5]. 
Another major calamity in the world is the 2004 Indian Ocean 
Tsunami in which the deadly damages were triggered by 

many of the countries in the Indian Ocean. The poor Early 
Warning (EW) mechanism has increased damage content 
over the countries [6], [7], [1]. From the examination of these 
past disaster incidents, issues such as lack of knowledge of 
DRR, lack of efficient information management mechanism 
and poor coordination of EW mechanisms were identified as 
the major gaps in delivering the EW messages on time [2], 
[3], [4]. Further, poor coordination among the stakeholders 
and lack of proper delegation of the responsibilities among 
the stakeholders was another highlighted key issue that was 
revealed for the failures in the proper handling of the 
emergency disaster situations [5], [6]. 

The recent cyclone Fani in 2019 is one example where the 
massive evacuation of people was undertaken with the timely 
delivery of the EW messages [8]. The development of the EW 
mechanism related to technical aspects such as mobile 
technologies, social media platforms and internet facilities 
have proven this phenomenon [9]. With these disaster related 
experiences over the world, the focus on defining the 
theoretical aspects of the MHEW mechanism became 
increased [7]. In the examination of the basic theoretical 
aspects related to the MHEW mechanism, the phases in the 
DM cycle are considered more prominent. Accordingly, the 
main phases of the disaster management cycle are classified 
as prevention, mitigation and preparedness at the pre-disaster 
stage and response, recovery and reconstruction at the post 
disaster stage [10], [11], [12]. 

With this focus on the phases in the DM cycle, the 
activities in each of the phases are needed to be concerned in 
the effective management of the disaster situations. Along 
with this, the concept of the Multi-Hazard Early Warning 
(MHEW) mechanism has become highly concerned by the 
approaches which are targeted with Disaster Risk Reduction 
(DRR) defined by the Sendai Framework for Disaster Risk 
Reduction (2015-2030) [13]. This MHEW mechanism is 
mainly defined by the four main components of disaster risk 
knowledge, detection, monitoring, analysis and forecasting, 
warning dissemination and communication and preparedness 
and response capabilities [14]. To be effective, the EW 
systems need to actively involve people and communities at 
risk from a range of hazards, facilitate public education and 



awareness of risks, disseminate messages and warnings 
efficiently and ensure that there is a constant state of 
preparedness and that early action is enabled. In 
understanding these concepts related to the MHEW 
mechanism, it is required to illustrate the relationship among 
each of the parameters. With this focus, the need to interpret 
the conceptual aspects behind the MHEW mechanism was 
highlighted as a key determinant aspect. The concepts such 
as upstream, interface and downstream were mainly required 
to the examined with the variation among the activities 
defined by each of the stakeholder layers. 

II. LITERATURE REVIEW 

Even though each stakeholder is prepared for DM and 
well established to respond to disasters, many difficulties 
occurred due to poor communication among the stakeholders 
[8]. These difficulties will lead to many cascading effects, 
which increase the severity of a disaster. To identify the 
communication networks among the stakeholders related to 
MHEW a recent research study has developed a 
communication network model for considered critical hazard 
categories [5]. Here, the network modeling has been done 
through the concept application of the Social Network 
Analysis (SNA) technique. This tool can be used to identify 
key stakeholders related to the MHEW mechanism with the 
consideration of effective communication mechanisms. 
Further, in communication management during emergencies, 
the mode of communication is also considered a decisive 
factor [9]. The importance of the availability and accessibility 
of these communication modes with the perception of 
community trust levels were examined in the previous 
research studies [9], [10]. 

From the review of literature, different model 
developments and frameworks have been developed with the 
focus of enhancing the knowledge and understanding of the 
concepts related to DM. Conceptual frameworks are 
developed to support analytical thinking towards an 
understanding of the mechanisms and processes [11], [12]. 
When compared with the theoretical frameworks, the 
conceptual frameworks are developed to denote logically a 
collection of existing theories to address identified research 
problems [13]. Further, they are mostly developed to interpret 
the relationship among the concepts which are to resolve the 
identified research problems [13], [14].  The basic definition 
of the conceptual framework is identified as a framework that 
is proposed for conceptualizing the relationship between the 
factors which influence the decision-making process [15]. 
The conceptualizing of the theoretical aspects mainly leads to 
adequately managing and planning the processes related to 
the DM mechanism [16]. The comparison of an actual 
disaster scenario with a conceptual framework mainly leads 
to improving better planning practices and development 
mechanisms. Further, the conceptual modeling leads to 
systematically interpreting and making understandable the 
complex theoretical aspects using relationship integration 
[17]. Accordingly, based on the background study under the 
research focus here, the developed conceptual frameworks 
related with the disaster management aspects are more 
broadly presented and discussed in the below section. 

III. METHODOLOGY 

Here, the research was mainly outlined to develop a 
conceptual model that illustrates the integration of the 
concepts which are related to the focus of resolving the above 
defined research problem. For this to be developed, different 
researchers have followed various approaches such as 
conceptual framework developments and as well as model 
developments. Based on the literature findings the basic steps 
in developing a conceptual framework are mapping the 
developed conceptual frameworks, identifying the defining 
the concepts, integrating the concepts, developing of 
conceptual framework and verification of the framework 
[18]. 

A. Mapping the Developed Conceptual Frameworks 

Based on the review of the literature, the identified data 
sources were further examined in defining the development 
of the conceptual framework. In the procedure of developing 
the conceptual framework, it is required to link the concepts 
extracted from different sources in the literature. Below Table 
I is a representation of these concept extractions.  

TABLE 1. DEVELOPED CONCEPTUAL FRAMEWORKS 

Conceptual framework Key concepts Reference  

For motivating actions towards 
disaster preparedness through risk 
communication 

Risk communication, motivation, 
disaster preparedness 

[19] 

For integrating Disaster Risk 
Reduction with climate change 
adaptation 

Disaster risk reduction, climate 
change adaptation, resilience, 
vulnerability 

[20] 

To denote the importance of 
measuring vulnerability to enhance 
disaster resilience  

Vulnerability, disaster resilience, 
disaster risk reduction 

[21] 

A comprehensive social resilience 
framework that can be adapted to 
different contexts 

Community resilience, disaster 
management, resilience 
measurement 

[22] 

A framework for assessing 
community resilience in disaster 
management 

Disaster resilience, community, 
adaptive capacity 

[23] 

A conceptual framework for Early 
Warning Information Systems 
(EWIS) for Crisis Preparedness 

Early Warning, crisis, forecasting, 
preparedness 

[24] 

A regional capacity analysis 
framework for MHEW in coastal 
communities 

Disaster risk reduction, Multi-
hazard Early Warning, capacity 
analysis 

[25] 

A vulnerability assessment 
framework for effective early 
warning 

Vulnerability assessment, early 
warning, disaster mitigation 

[26] 

 
From the review of each of the frameworks which are 

targeted on the DM mechanism, the key focus here is on 
concept integrations through stakeholder levels, phases in 
DM, MHEW mechanism and activity sequencing.  

B. Identifying and Defining the Concepts 

In the process of developing conceptual models, it is 
required initially to define the terms and definitions of each 
of the theoretical concepts that are used. The integration of 
each of the basic concepts is considered in the process of 
framework development. 

Stakeholder Categories - An individual or group who can 
be affected or influenced by, the goals and objectives of an 
institution is called the stakeholders [8]. From the perspective 
of the Disaster Management mechanism, the stakeholders 
have to undertake decisions and actions in mitigating the 
impacts in the respective periods [27]. Therefore, the 
application of stakeholder theory in the decision making 
mechanism under DM is of major concern in the literature 
[28]. Based on the review of the literature, the stakeholder 



categorization associated with the Disaster Management 
mechanism is denoted in Table II. 

TABLE II. STAKEHOLDER CATEGORIZATION 

Categories of stakeholders Reference  

Dormant, Discretionary, Demanding, Dominant, Dangerous, 
Dependent, and Definitive 

[29] 

Public, Private organizations, and the people [30] 

Government, Community, and NGOs/Donors [31] 

Emergency insurers services, End users, and Government agencies [32] 

Government, NGOs, Informal Support Mechanisms [33] 

 

Based on the above categorization of stakeholders, the 
following categorization of stakeholders denoted in Table III 
is considered here in the conceptual framework development. 

TABLE III. IDENTIFIED AUTHORITIES AT STAKEHOLDER LEVEL 

International 
level 

International agencies, Non-governmental Organizations 
(NGOs), Donor agencies 

National level  Government, National NGOs 

Local level 
Local authorities, provincial councils, technical agencies and 
research agencies, Local government 

Community 
level 

Local level representatives, community based organizations, 
emergency communities, micro financial intermediaries  

 

 Activity Sequence - Defining the activity sequence for 
phases in the DM cycle makes it easier in managing the tasks 
related to a certain emergency incident. The activity sequence 
related to the disaster management mechanism is defined as 
all the activities, programs and measures which can be taken 
up before, during and after a disaster situation with the focus 
of reducing the impact and mitigating the catastrophic 
damages. The activity list in each phase of the disaster 
management mechanism is extracted from the recent research 
studies as listed in Table IV[35], [36], [37], [2], [38], [39]. 

TABLE IV. DEFINING THE ACTIVITY LIST  

Stake

holder 

level 

Pre disaster stage 

During 

disaster  

Post disaster stage 

Preventi
on 

Mitigation  
Preparedn
ess  

Response 
Recove
ry 

Recons
tructio
n 

Interna
tional  

Plan 
internati

onal 
level 

awarene
ss on 
DRR 

Propagate 
quality in 
the funded 
infrastruct
ure 
projects 

Delivering 
Early 
Warnings 

Warning 
the 
communit
y and 
related 
vulnerable 
groups 

Provide 
financial 
aids and 

long term 
loans 

Fulfilling 
basic 

humanitaria
n needs of 

victims 

Fundin
g the 
affected 
victim 
countrie
s 

 

Integra
te DRR 
activiti
es in 
imple
mentin
g the 
policie
s 

Nation
al  

Establis
h 
national 
level 
policies 
 

Coordinat
e national-
level 
capacity 
developm
ent efforts 
Integrate 
mitigation 
measures 
in building 
codes 

Prepare 
national 
level DRR 
plans 
Hazard 
monitorin
g 

Safe 
evacuation 
of the 
vulnerable 
communit
y 

Undertake 
operational 
planning  
Expedient 
mitigation 
actions 

 

Rehabil
itation 
plans 
initiatio
n 
Coordin
ate 
emerge
ncy 
recover
y funds 

Restor
ation 
of 
damag
ed 
infrastr
ucture 
faciliti
es 
Condu
ct 
develo
pment 
activiti
es 

Local  Develop 
local 
level 
disaster 
risk 
mitigati
on plans 

Undertake 
risk 
assessmen
t activities 
Land use 
planning 

 

Prepare 
evacuation 
and 
contingen
cy 
planning 
activities 
Develop 
policies 
and 
guidelines 
related to 
DRR 

Providing 
immediate 
assistance  
Coordinat
e 
immediate 
rescue 
operations 

Assist in 
need 
assessment 
Provide 
shelter to 
displaced 
households 

Damag
e 
assessm
ent 
Process 
the 
rehabili
tation 
projects 
to 
support 
the 
victims 

Imple
ment 
measur
es to 
protect 
infrastr
ucture 
Prepar
e local 
level 
risk 
maps 

Comm
unity  

Make 
awarene
ss 
among 
the 

Promote 
risk 
mitigation 
practices 
Undertake 
household 

Capacity 
building of 
the 
communit
y 

Providing 
emergenc
y relief to 
the victims 
Provide 
support in 

Search and 
rescue 
operations 
Coordinate 
damage 
assessments 

Econo
mic and 
social 
recover
y 

Coordi
nate 
the 
activiti
es 
among 

commu
nity 
Provide 
training 
program
s to the 
commu
nity 
Underta
ke 
hazard 
risk 
diagnosi
s 
Selectio
n of 
suitable 
areas 
for 
resettle
ment 

vulnerabili
ty 
assessmen
ts 
Identificat
ion of 
hazard 
prone 
areas 
Provide 
communit
y 
education 

Conduct 
awareness 
campaigns 
Preparatio
n of 
evacuation 
plans 
Establish 
emergenc
y 
communic
ation plans 

safe 
evacuation 
of the 
victims 
Making 
alert the 
communit
y through  
accessible 
modes 

Act as focal 
points in 
providing 
the advisory 
supports 

Provide 
support 
in 
counsel
ing for 
the 
victim 
Propaga
te 
support 
towards 
relief 
commit
tees 
Provide 
tempora
ry 
living 
facilitie
s 

the 
organi
zations  
Integra
te DRR 
in 
develo
pment 
activiti
es 
Define 
priorit
y 
actions 
to be 
undert
aken to 
reduce 
vulner
ability 

The defined activity sequence related to different 
stakeholder levels is more specifically generalized for the 
multi-hazard situations which can trigger disasters. 

C. Integration of the Concepts and Development of the 

Conceptual Framework 

From the interpretation of the list of activities related to 
the DM mechanism in Table I, the following relationship in 
Fig. 2 among the stakeholder levels and the concentration of 
the activities related to before, during and after emergency 
disaster situations is interpreted. 

 

 
 
 
 
 
 
 
 
 
 

 
These relations denote a variable relationship with the 

phases in the DM cycle in which the activities vary with the 
time of disaster strikes the vulnerable community. This was 
mainly revealed with the study of such developed conceptual 
frameworks defined in the literature. Based on the above 
findings and integration of relationships, the concentration of 
the number of activities along with the phases of the DM 
cycle, the activity sequence has illustrated in the developed 
conceptual framework which is denoted in below Fig.3. 

 

Inter
nati
onal

National

Local

Community

Power 
level 

Concentration 

of the activities 

Fig.  1. Stakeholder level and the activity list concentration variation 

Fig.  2. Initial conceptual framework 



Under this developed model, the activity flow variation in 
each disaster phase in the disaster management cycle was 
represented. The phases of the DM were denoted in the x-axis 
and the representation of the y-axis was the level of 
stakeholders who are involved with each phase of the disaster 
management cycle. This developed conceptual framework 
was examined further to obtain the pilot expert opinion. As 
one of the main opinions from the experts, it was revealed 
that the activities which are related to performing under 

international, national and local level were not localized for a 
particular period. Here, the stakeholder involvement remains 
stable throughout the disaster management process. So that 
the arrow-shaped activity flow modeling needed to be 
changed. Another main opinion was the number of activities 
performed at the community level getting reduced after the 
disaster struck the community. Further, it was noticed that the 
evacuation of the community to safer locations needed to be 
performed before the disaster struck. Therefore community 
level activities should be at high concentration before the 
disaster strikes which is at the delivery of the EWs. The time 
lag between the delivery of the EW alerts and the community 
evacuation is represented through Δt value interpretation. In 
the worse scenarios, this value for Δt is higher as the longer 
time taken for the safe evacuation of the communities with 
the receiving of the EW alerts. This longer time 
representation is dependent upon the factors such as trust 
level of the communities, misleading of the EWs and poor 
understandability and poor level of awareness on EW alerts. 
Considering these expert reviews and opinions, the 
developed conceptual framework was updated with the 
consideration of the ideal disaster scenario which is denoted 
in Fig. 4. 

D. Case Study Application of the Developed Conceptual 

Framework  

The developed ideal conceptual framework which links 
the stakeholders and the activity flow variation among the 
phases in the disaster management cycle is then checked for 
the real scenario applicability. Based on the review of the 
literature, the selected recent disaster incidents are the Indian 
Ocean Tsunami in 2004, the Meethotamulla garbage dump 
collapse in 2017 and cyclone Fani in 2019 are considered. 
The applicability was examined with the study of the 
situational reports and the incident based reports which were 
based on each selected disaster incident. 

 
 

1) Indian Ocean Tsunami in 2004 

The 2004 Indian Ocean Tsunami incident was one of the 
major tragic disaster incidents which had caused massive 
damage to many of the countries in the Indian Ocean [40]. It 
remains the deadliest tsunami incident that happened in 
history causing 230,000 fatalities in 15 African and Asian 
countries [41]. Here in this incident, lack of preparedness and 
awareness of the tsunami triggered the main causes of this 
massive life loss and destruction. The on-time dissemination 
of EWs could not be undertaken by the respective authorities 
and this condition became more violent with the progressive 
waves that happened one after the other. The lack of 
awareness here mainly led to a lack of preparedness towards 
facing incidents like this. The absence of proper tsunami EW 
mechanisms in countries like Sri Lanka, Indonesia and 
Maldives was one of the main causes of a large number of 
casualties in the country. Even the international level EW 
dissemination organizations like the Pacific Tsunami 
Warning Center (PTWC) have warned the Indian oceanic 
countries, that the poor EW mechanisms had led to poor 
dissemination of the alerts to the community level. Even the 
disastrous situation could be minimized if the EWs were 
delivered through the national and local level authorities to 
the community level platforms. But due to the unavailability 
of proper and effective communication platforms, the EWs 
were not able to deliver towards the community level in 
almost all the affected countries in the Indian Ocean. Based 
on the literature, tsunami EW alerts could have been issued 
nearly 3 hours before through the international monitoring 
bodies. Then the safe evacuation of the coastal community 
could be manipulated with the help of local and community 
level authorities in the country with the implementation of the 
preparedness measures. 

Based on these aspects related to the 2004 Indian Ocean 
tsunami, the developed conceptual model denoted in below 
Fig. 5 was checked for applicability. Accordingly, with poor 
dissemination of the EW alerts from the national level 
onwards, the community could not evacuate to safer 
locations. With this disastrous situation, the activity 
concentration had increased to a larger range after the disaster 
strikes the community life and properties. 

2) Meethotamulla Garbage Dump Collapse in 2017 

Meethotamulla garbage dump collapse which happened 
in 2017 in the Kolonnawa District Secretariat division was 
one of the crucial man-made disasters that happened in the 
past few years in Sri Lanka. On April 14, 2017, the waste 

Fig.  3. Modified conceptual model for the ideal scenario 

Fig.  4. Conceptual model application on Indian Ocean Tsunami 



slide occurred at the Meethotamulla claiming the lives of 32 
people and leaving 8 people missing [50]. Despite the rather 
small size of the dump, the densely urbanized areas 
surrounding the site led to the destruction of 79 homes, 
affecting the lives of 264 families [51].  During this incident, 
the community living nearby the garbage dump was given 
adequate EWs to evacuate and resettle in an allocated place 
nearby. But the community level trust in the EWs was not at 
a higher level during that time which was issued through the 
national and local authorities in the country.  

In this incident, the evacuation was carried out after the 
collapse had triggered and many people had to undergo 
difficulties. Based on the consideration of the ideal incident 
happening, the monitoring and the preparedness for the 
disaster situation needed to be started at the initial stage of 
dumping the waste on the open site. Since this is a national-
level disaster, there is no international level stakeholder 
involvement at the warning dissemination stage. Here, the 
main monitoring and detecting stakeholders are the local 
level authorities such as the Central Environmental Authority 
(CEA) and Colombo Municipal Council (CMC).  

Along with this incident, the concentration of the 
activities related to disaster response and emergency 
evacuation has risen over the community level work 
performance.  This is represented through the conceptual 
model application which is denoted in below Fig. 6. Further, 
the increase of activity concentration from national to 
community level stakeholders has illustrated here. 

 

3) Cyclone Fani in 2019 

Cyclone Fani 2019 which struck India was one of the 
most influential cyclones which majorly hit Odisha 
landmarks in India [52], [53], [54]. It was categorized under 
the “extremely severe” category of a cyclone which could 
cause a huge catastrophe at landfall. Here in the disaster 
incident, a massive evacuation of nearly 1.2 million people 
was undertaken with the effective delivery of timely EWs 
[55]. In the applicability of the developed ideal framework, 
the variation of the activities which were performed by 
different stakeholder levels along with the phases in the 
disaster management cycle was examined. Based on the data 
sources, the international level stakeholder organizations 
such as the International Federation of Red Cross and Red 
Crescent Societies (IFRC) have warned regarding the 
severity of the cyclone season by providing warning alerts 
[8]. Based on this timely delivery of the warning messages, 
the authorities like the navy, coast guard and the National 

Disaster Response Force have prepared to face the situation 
with the target of safely evacuating the community and other 
resources [56]. Further, the Indian Meteorological 
Department has formed an important warning center at the 
North Indian basin, for tracking and issuing bulletins, 
warnings, and advisories about tropical cyclones [57]. With 
these measures, the preparedness actions were undertaken on 
time and well-managed manner.  

From these preparedness measures which were 
undertaken by the defined national and local level authorities, 
the community awareness was delivered on time. With these 
measures, 1.2million people were evacuated to safer 
locations. With the situational analysis of cyclone Fani which 
was hit in 2019, the application of the aforementioned 
idealized conceptual framework is denoted in Fig. 7. Based 
on the above case study application, the cyclone Fani incident 
could be considered as a perfect example where the timely 
delivery of the EW messages was delivered with the safe 
evacuation of a huge amount of people. Here, the Δt is smaller 
as the warnings were timely delivered to the vulnerable 
community level and an emergency evacuation was 
undertaken before the disaster hit. Further, the activity 
sequence at each level of stakeholders was increased from the 
international level to the community level with the increase 
of the concentration of the activities.  

 
 

 
 
 
 
 
 
 

 

E. Verification of the Conceptual Framework 

The verification of the developed ideal model was done 
through an expert survey, which was conducted among the 
international level experts in the Disaster Management area. 
The summary of the expertise background is represented in 
Table V.  

TABLE V. EXPERTISE BACKGROUND 

Country  

Number 

of 

experts 

Experience in the area 

United 
Kingdom 

2 

More than 5 years experience in the policy 
implementation on DRR at the global level (research 
expertise in academia) 

More than 5 years experience in the policy 

implementation on DRR at the global level (research 
expertise in academia) 

Bali, 
Indonesia 

2 

More than 5 years experience in the DRR (research 
expertise in academia) 

Experience in policy development and global level 
framework initiation  

Philippin
es 

2 

More than 5 years of research experience in the DRR and 

experience in academia 

More than 5 years of research experience in the DRR and 
experience in academia 

Sri Lanka 4 

Research experience in academia related to DRR  

Industry expertise in working under the DM of Sri Lanka 

Expertise in engagement with policy development related 
to DRR 

Research experience in academia related to DRR 

Fig.  5. Conceptual model application on Meethotamulla garbage 

dump collapse 

Fig.  6. Conceptual model application on Cyclone Fani 



IV. DISCUSSION 

Under this research study, the relationships for 
stakeholder level and activity flow in each disaster phase of 
the disaster management cycle were identified by the 
consideration of the Indian Ocean Tsunami in 2004, 
Meethotamulla garbage dump collapse in 2017 and cyclone 
Fani in 2019. This developed model denotes that tsunami hit 
in 2004 has occurred mainly because of lack of preparedness 
from the national level to the community level in delivering 
the EW messages. Further, the poor coordination of 
stakeholders in this mechanism was key to the issue. The lack 
of proper functioning emergency plans or early warning 
systems was a key triggering factor. The Meethotamulla 
garbage dump case study shows a lack of communication 
among the stakeholders and irresponsibility of stakeholders 
and a stubborn community have led to this disaster 
happening. From the recent disaster incidents over the world, 
the cyclone Fani which hit Odisha region in India in 2019 was 
one of the major emergency incidents where a massive 
evacuation of 1.2 million people was handled. This could 
handle mainly due to the effective delivery of the EWs at 
proper timing through the respected stakeholder levels. Based 
on the application of the developed conceptual framework in 
the aforementioned disaster incidents in the global context, it 
is mainly represented how each of the parameters considered 
in the framework varies with the applicability of different 
hazard situations. With this, the developed idealized 
conceptual framework has become more specific in denoting 
the variation of parameters related to the MHEW mechanism. 
Here, the variable parameters in the conceptual framework 
are stakeholder category levels, the phases in the DM cycle 
and the concentration of the activity sequencing related to the 
DM mechanism.  

V. CONCLUSION 

The research study here has mainly captured the idealized 
conceptualization among the key concepts interlinked with 
the Multi-Hazard Early Warning mechanism. This 
conceptualization can be further considered in the 
stakeholder category identification and action defining of 
each stakeholder level in the Sri Lankan context. The 
developed model is significant in conceptually illustrating the 
variation of the activity concentration in the MHEW 
mechanism with time variant. With the conceptual basis 
defined in the idealized conceptual framework, it is mainly 
revealed that the concentration of activity sequence which is 
denoted by the number of activities increases along with the 
diminishing of power level from international to community. 
Further, the time-lapse (Δt) is of major concern, in which 
measures and actions have to be undertaken to minimize this 
timing period for the mitigation of the damage from disaster 
incidents. This conceptual model can be further improved by 
implicating with the global level disaster situations and 
determining their activity sequencing variations with time. 
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