
Identifying gaps in existing Early Warning Mechanisms and Evacuation Procedures for 

Tsunamis in Sri Lanka with a special focus on the use of Social Media  

Ravindu Udayantha Jayasekara, Department of Civil Engineering, University of Moratuwa, Sri Lanka 

Gaindu Saranga Jayathilaka, Department of Civil Engineering, University of Moratuwa, Sri Lanka 

Chandana Siriwardana, Department of Civil Engineering, University of Moratuwa, Sri Lanka 

Dilanthi Amaratunga, University of Huddersfield, United Kingdom 

Richard Haigh, University of Huddersfield, United Kingdom  

Chaminda Bandara, Department of Civil Engineering, University of Peradeniya, Sri Lanka 

Ranjith Dissanayake, Department of Civil Engineering, University of Peradeniya, Sri Lanka 

 

Citation 

Jayasekara, R.U., Jayathilaka, G.S., Siriwardana, C., Amaratunga, D., Haigh, R., Bandara, C. and 

Dissanayake, R. (2021), "Identifying gaps in early warning mechanisms and evacuation 

procedures for tsunamis in Sri Lanka, with a special focus on the use of social media", International 

Journal of Disaster Resilience in the Built Environment, Vol. ahead-of-print No. ahead-of-print. 

https://doi.org/10.1108/IJDRBE-02-2021-0012 

 

 

Abstract  

Purpose  

National Early Warning (EW) System in Sri Lanka was established after the devastations of the 

Indian Ocean Tsunami in 2004. Although EW and evacuation procedures are in place, several 

areas which need improvements have been emphasized in recent studies carried out in the country. 

Therefore, this paper attempts to outline gaps in existing EW and EP related to tsunami and other 

coastal hazards with a special focus on the use of social media for disaster communication based 

on age groups.   

Design 



The study has drawn on a review of past studies carried out by the same research team to identify 

the scope of the study. In addition to that, a conceptual framework was developed for the use of 

social media in the event of a disaster. Based on this conceptual framework, an online 

questionnaire was administered to identify the current status of the use of social media in Sri Lanka 

during a disaster situation.  In total, 408 responses were collected and analysed using the Binary 

logistic regression method to evaluate the variation of different predictors associated with the use 

of social media for disaster communication.  

Findings 

Findings of the study revealed that the use of social media for disaster communication depends on 

the previous experience of users and their age. The gender of users does not affect the use of social 

media for disaster communication. Therefore, accuracy, and timeliness of disaster information 

distributed via social media should be improved further to enhance the use of social media for 

disaster communication. Moreover, the findings have highlighted unaddressed issues in areas such 

as governance; communication of technical agencies; evacuation and shelters; and response of the 

community.  

 

 

Originality/Value  

This paper has identified key areas that need attention in the process of enhancing the use of social 

media for disaster communication. More use of technological platforms such as social media for 

receiving disaster-related information can address issues such as bottlenecks in communication, 

poor awareness, and lack of last-mile dissemination. Furthermore, this paper has proposed 

recommendations for addressing the identified gaps in the overall EW mechanisms and EP 

pertaining to tsunamis and other coastal hazards to enhance the coastal disaster resilience in Sri 

Lanka.   

1. Introduction  

Recently, the frequency of occurrence of hazards such as floods, landslides, high winds fires, etc. 

in Sri Lanka and their extremity has increased rapidly.  Climate change, growing population, rapid 



urbanization, and many other natural and man-made activities are the main causes of this increase 

(JICA, 2017; Shehara et al., 2019a). According to the Global Climate Risk Index 2019, Sri Lanka 

was ranked as the second most affected country by climate change in the year 2017 (Eckstein et 

al., 2019). Coastal areas of Sri Lanka have been affected severely by various types of hazards and 

their subsequent disasters. Although tsunami has been categorized as an infrequent hazard in Sri 

Lanka it has the most crucial impact on the country which can be caused by a disaster. The Indian 

Ocean Tsunami (IOT 2004), left Sri Lanka with over 30,000 people dead in coastal areas, almost 

a million displaced and an estimated 150,000 people lost their primary source of livelihood. There 

was massive damage to infrastructure and capital assets; estimated at around US$1 billion (4.5% 

of GDP), particularly in tourism and fisheries which are the major income sectors in the coastal 

areas (Jayasuriya et al., 2006).  

With the colossal impacts of the IOT (2004), several strategies have been taken by the Sri Lankan 

government and other relevant stakeholders to minimize damages and losses from future tsunamis 

and other possible hazards. Being a part of the Indian Ocean Tsunami Early Warning and 

Mitigation System (IOTEWMS) is one of the major steps among them (Jayasiri et al., 2018a).  Sri 

Lanka established the National Early Warning System (NEWS: SL) under the legal provisions 

made by Act No.13 of 2005 (Jayasiri et al., 2018b). Through this existing mechanism, Disaster 

Management Centre; which was established under the said Act, is informed regarding an 

impending disaster and initiates the process of warning dissemination while communicating with 

the Emergency Operations Centre [EOC]. EOC is responsible to disseminate warnings to 

administrative divisions such as provincial councils, district secretariats, and divisional secretariats 

via different modes of channels (JICA, 2017). With the warning issued via this process, relevant 

other government and non-government authorities take actions related to the evacuation and other 

rehabilitation procedures.  

However, the effectiveness of the existing Early Warning System for Tsunami and other coastal 

hazards was questioned several times. Several studies that were conducted to identify barriers and 

enablers in coastal disaster resilience have highlighted existing gaps in the Early Warning (EW) 

and Evacuation Procedures (EP) pertaining to coastal hazards (Perera et al., 2020; Rathnayake et 

al., 2020). These gaps and provided recommendations are identified mainly under key themes such 

as governance, modes of EW and EP dissemination, and the response of authorities and 



community. However, a limited number of attempts are taken to investigate gaps related to the use 

of social media in the EW and EP dissemination and impacts of pandemics on response 

mechanisms for tsunami and other hazards. Therefore, this paper has aimed to outline a holistic 

view of gaps and barriers in EW and EP in Sri Lanka related to tsunami and other coastal hazards 

with recommendations while having a special focus on addressing issues related to the use of social 

media and impacts of the COVID-19 and other pandemics.  

2. Tsunami Early Warning Systems (TEWS) and their elements  

The bleak effects of tsunamis can be mitigated through community resilience, efficient early 

warnings, and effective response although their occurrence cannot be prevented  (Cecioni et al., 

2014). Tsunamis rapidly propagate after their occurrence and reach coastal lands within a shorter 

period of time. For instance, the tsunami arrival time in Indonesia is 10-60 minutes in general 

(Yunarto and Sari, 2018). Therefore, Tsunami Early Warning Systems (TEWS) play a key role 

related to rapid warning dissemination and execution of EP. An end-to-end TEWS starts with 

detecting a possible tsunami and ends with the safe return of evacuated people to their original 

residents (Leon et al., 2006). There are two phases named, upstream and downstream in a TEWS. 

Detection of the earthquake, prediction of tsunamis, and delivering the warning to national warning 

centres of member countries are completed at the upstream phase (IOC/UNESCO, 2015). The 

downstream phase involves the dissemination of EW and EP to the public after evaluating the 

relevant impact of the tsunami (Bernard and Titov, 2015). However, the decisions to issue 

warnings and orders for evacuation take place in a different phase in between upstream and 

downstream phases; called the interface (Haigh et al., 2020). An effective TEWS shows key 

characteristics such as fast and accurate prediction and forecasting, efficient alarming, and 

effective response (Cecioni et al., 2014).  

Individual countries have the responsibility to manage challenges related to disseminating EW and 

EP (International Tsunami Information Center, 2021). Currently, countries such as the United 

States of America, India, and Japan have implemented advanced TEWS to disseminate timely 

warnings to their citizens. For an instance, the USA continues monitoring its coasts, and British 

Columbia, Puerto Rico, and the Virgin Islands employ a sophisticated multi-channel 

communication system (Lancaster, 2020). Japan has a nationwide combined alert system for 

tsunami and earthquakes which employs advanced mobile applications (Komoriya, 2018). Since, 



a nationwide TEWS engages a large variety of stakeholders and different supporting agencies and 

experts, coordination between responsible stakeholders is paramount (Haigh et al., 2020). In the 

absence of inadequate human assets and effective technological applications, this coordination can 

fail, rendering the failure of the whole early warning system (Leon et al., 2006). Taking fast and 

accurate decisions is a must within a TEWS to warn and evacuate vulnerable communities in a 

timely manner (Rasquinho et al., 2012). Hence, it is evident that governing administrative 

structures and policy and legal frameworks have been vested with key responsibilities in TEWS.   

Currently, most of the countries have directed their focus on advancing their modes of 

communication used for EW dissemination. This is a result of identifying the benefits of the use 

of new technology to enhance the efficiency of delivering modes of EWs (Shehara et al., 2019a). 

In the process of evacuation and sheltering, issues related to areas such as public awareness, people 

with special needs, relief services, etc. have emerged (Rathnayake et al., 2020). Furthermore, the 

human factor [i.e.; capacity to respond] also has a considerable impact on a people-centric 

approach to disaster resilience (Leon et al., 2006). Last but not least the impacts of health 

emergencies such as COVID-19 on response capacities to tsunamis should be taken into 

consideration within TEWS (Amaratunga et al., 2020b). Hence, an effective TEWS must consider 

key themes such as the efficiency of governance, communication between technical agencies, use 

of technological platforms for EW dissemination, government response for EW, and community 

response for EW and EP [i.e., reluctance, people with special needs].  

3. Sri Lankan Tsunami Early Warning System  

The Indian Ocean Tsunami (IOT) 2004 had its bleak effects on coastal areas of Sri Lanka causing 

over 35,000 deaths and rendering more than 500,000 people homeless (Pattiaratchi, 2005). Coastal 

inundation resulted in severe damages to properties including buildings, roads, bridges, railways, 

ports, etc. (Tomita et al., 2006). Before the IOT (2004) risk of tsunamis as a coastal hazard was 

not taken into consideration satisfactorily.  Its devastating impacts called for the need for a TEWS 

in the Indian Ocean. Therefore, the Indian Ocean Tsunami Early Warning and Mitigation System 

(IOTWMS) was established in 2008 and operationalized fully in 2013. All the member states of 

this system, including Sri Lanka, are vested with the responsibility of identifying tsunami hazards, 

assessing the risk, and issuing early warnings to their communities with the assistance of three 

Tsunami Service Providers (TSPs) [India, Indonesia, and Australia] (UNESCO, 2019). The 



Intergovernmental Oceanographic Group/ Indian Ocean Tsunami Warning and Mitigation System 

(ICG/IOTWMS) has been subsequently testing its end-to-end TEWS in the Indian Ocean-wide 

tsunami warning and response exercise (IOWave09) since 2009.  

The plate boundary which is located near Indonesia, Sumatra, Nicobar, and Andamans, is the most 

active plate boundary in the world currently and it is 1000 km away from Sri Lanka. Furthermore, 

Sri Lanka has its highest risk index for tsunamis among all types of disasters (8.9 out of 10) 

(Amaratunga et al., 2020b). Wijetunge, (2012) has revealed that an event similar to the IOT 2004 

in Sumatra- Andaman area can be recognized as the worst tsunami scenario for Sri Lanka. Though 

the return period of tsunamis may be many years if an earthquake occurs at any time a tsunami can 

generate. Therefore, Sri Lanka has the responsibility to continuously practise and update its TEW 

and Evacuation procedures. Because of the dire need for enhancing the resilience of coastal areas 

in Sri Lanka for tsunamis and other coastal hazards, several studies have been conducted on gaps 

that hinder effective preparedness and response mechanisms. Furthermore, observations of the 

Indian Ocean-wide tsunami warning and response exercise 2020 have also highlighted several 

areas of the National Tsunami Early Warning System that need improvements. Identified gaps of 

past studies can be presented under five themes as described in Table 1. 

 

Table 1: Selected themes for identifying gaps and their justifications 

Theme  Justification 

U
p

st
re

a
m

 

Governance  Governance can be identified as a key aspect of Disaster Risk 

Reduction (DRR) at both policy level and individual warning 

systems. Therefore, gaps and strengths in legal frameworks, 

institutional hierarchy, and main actors should be identified 

under this theme. 

Communication 

between technical 

agencies  

Multi-Hazard Early Warnings clearly defines communication 

networks and enhances the effectiveness of communication 

mechanisms. In this regard, it is essential to identify the behavior 

of the network of stakeholders and their influence related to 

communication.  In
te

rf
a
ce

 



Modes of EW 

dissemination  

Early warnings and evacuation orders should be disseminated to 

the public timely and accurately. In this regard, modes of EW 

dissemination have to play a major role. Therefore, gaps in 

dissemination modes should be identified to enhance the 

efficiency of EW dissemination,  

D
o
w

n
st

re
a
m

 

Response of 

authorities    

In the process of evacuation and sheltering, issues related to 

areas such as public awareness, people with special needs, relief 

services, etc. can emerge. Therefore, this scenario calls for the 

need for identifying the gaps and strengths related to evacuation 

plans, routes, shelters, and drills.  

Response of 

community    

The effectiveness of community response is a key factor in EW 

mechanisms and EP. Identifying issues related to areas such as 

public awareness, knowledge, and willingness regarding EW and 

EP positively affect the effectiveness of the process.  

 

 

 

 

3.1 Governance  

Currently, Sri Lanka has a comprehensive Early Warning System (EWS) that operates from the 

national level to sub-national levels. In this National Early Warning System (NEWS), the 

Emergency Operation Centre (EOC) which is under the purview of the Disaster Management 

Centre acts as the focal point for coordinating EW messages at the national level and ensures the 

last-mile dissemination of EWs (Disaster Management Centre, 2020a, 2015). DMC functions as 

the executing agency of DM mechanism in Sri Lanka. As stipulated in the National Disaster 

Management Plan, the Department of Meteorology (DoM) as the National Tsunami Warning 

Centre (NTWC) for Sri Lanka, has been vested with the responsibility of forecasting and issuing 

EW messages on tsunamis (Disaster Management Centre, 2014). It receives the warning message 

from TSPs and after verifying passes it to the DMC to disseminate through the NEWS.  DMC has 



recently developed Standard Operation Procedures (SOPs) and Emergency Operation Procedures 

(EOPs) to be followed for the TEW process (Disaster Management Centre, 2020b, 2015).  

However, past studies have highlighted that power struggles between government authorities 

engaged in the EW process of the country have caused a significant decrease in the effectiveness 

of governance (Haigh et al., 2018). Since the enactment of the Disaster Management Act No. 13 

of 2005, practitioners have been more focused on developing technical aspects than administrative 

aspects (Birkmann et al., 2010).  Furthermore, the observer report of the Indian Ocean Wide 

Tsunami exercise 2020 [IOWave20] which was conducted in Sri Lanka recently, emphasizes the 

absence of a Technical Advisory Committee to make decisions and lack of training of officials at 

DoM. The need for testing SOPs to reflect current roles and responsibilities and lack of 

technological methods for data monitoring and information feeding have also been highlighted 

during the IOWave20 exercise (Amaratunga et al., 2020b).  

Moreover, the occurrence of multiple hazards concurrently and cascading impacts of the COVID-

19 pandemic have highlighted the need for reconfiguring risk governance to address systemic risks 

(Quigley et al., 2020). Several countries such as India and Vanuatu were benefited from their 

strengthened legal and policy provisions of disaster management during multiple disasters that 

have occurred amidst the COVID-19 pandemic (UNDRR, 2020a; UNDRR and OCHA, 2020). 

Furthermore, the need for following Bangkok Principles for the implementation of health aspects 

of the Sendai Framework for Disaster Risk Reduction 2015-2030 was significantly highlighted 

during the pandemic (UNDRR, 2020b). These principles emphasize the necessity of integrating 

health into disaster management policies and plans at national and local levels for emulating multi-

sectoral approaches (UNISDR, 2016). In Sri Lanka, preparedness activities targeting biological 

hazards are predominantly carried out by public health authorities. The need for taking actions to 

develop and implement a multi-sectoral mechanism has been extremely emphasized recently 

(Amaratunga et al., 2020a). Furthermore, observations of IOWave20 also call attention to 

addressing gaps in the communication chain with the health sector amidst a health crisis such as 

COVID-19 as impacts of a health emergency can limit the use of resources of health authorities 

(Amaratunga et al., 2020b).  

3.2 Communication network between stakeholders   



Barriers in communication networks between stakeholders might be bottlenecks and reduce the 

efficiency of the entire EW dissemination process (Sakamoto et al., 2016). In the Sri Lankan 

context, Shehara et al., (2019b) have modelled the communication network of stakeholders for 

five frequent hazards in Sri Lanka including Tsunami using Social Network Analysis (SNA) [see 

Figures 1 and 2]. Results of the study have revealed that DMC functions as the key centralized 

stakeholder with the responsibility of receiving TEWs from DOM and dissemination of these 

warnings to respected units (Shehara et al., 2019b). Furthermore, the analysis shows the higher 

complexity in following Emergency Operation Procedures than Standard Operation Procedures.  

Since the COVID-19 outbreak has affected the response mechanisms for concurrent hazards, it is 

better to direct the focus towards the impacts of pandemics on the communication network of 

stakeholders (Okura et al., 2020). The effective involvement of key stakeholders is paramount in 

enhancing the resilience against possible concurrent hazards such as Tsunamis amidst the 

pandemic (UNDRR, 2020a). In such a multiple disaster situation, strong coordination between line 

ministries, and partners at regional levels is significant. Especially, collaboration between health 

officials and disaster management authorities stands pivotal in this regard (UNDRR and OCHA, 

2020).  Recent studies conducted in Sri Lanka highlight that public health authorities have the 

highest control over the flow of information in the communication network during an epidemic. 

However, the link between health officials and other stakeholders in a multi-hazard context should 

be further strengthened (Jayasekara et al., 2021).  

Figure 2: Communication Network Developed for 
Tsunami Based on SOPs (Shehara et al., 2019b) 

Figure 1: Communication Network Developed for 
Tsunami Based on EOPs (Shehara et al., 2019b) 



3.3 Modes of EW dissemination and use of new technologies for disaster communication  

‘Warning, dissemination, and communication’ is one of the key elements in an MHEW system 

(WMO, 2018). Existing communication channels that are used for disaster communication can be 

divided into two as traditional media (old media) and modern media (new media) (Feldman et al., 

2016). Traditional media can be considered as any form of mass communication that was available 

before the advent of digital media. It has been widely used to distribute disaster information before 

the 21st century (Johnson, 2015). Currently, dedicated mobile applications and social media have 

become the most efficient and popular in terms of emergency response and disaster information-

sharing platforms globally (Shehara et al., 2019a). However, a recent study carried out in the 

coastal areas of Sri Lanka has concluded that the use of modern communication channels for 

disaster communication is low at the village level for disaster communication (Perera et al., 2020). 

Though the use of modern media is lacking at the village level Shehara et al., (2021) reveal that 

the community has been favourable towards adapting to the new approaches in the dissemination 

of EW alerts such as mobile applications.  

Recently, social media has been widely used in disasters for communication purposes over 

traditional media worldwide (Peary et al., 2012). Compared to traditional media, social media has 

shown a vast range of benefits in terms of adaptability, relevance for residents, empowerment, 

information control, dependency on the power grid, cost, accessibility, and timeliness (Keim and 

Noji, 2011). Some incidents have shown that social media is the only way to communicate 

although traditional media exists (Acar and Muraki, 2011). As a multi-directional communication 

mechanism, it has an advanced capacity to interact with a massive community which is productive 

in information dissemination (Shneiderman and Preece, 2007). Finau et al., (2018) reveal that 

social media has contributed to information-sharing before, during, and after Tropical Cyclone 

Winston innovatively and efficiently. Furthermore, Hazarika et al., (2020) illustrate that social 

media has influenced the effective engagement of disaster relief services during Hurricane Harvey.   

Recently, there has been a high usage of social media during disaster and post-disaster phases in 

Sri Lanka. During the 2016 floods in Sri Lanka, social media become the main form of 

communication (Jayasekara, 2019). However, the use of social media for EW dissemination is 

considerably low. Recent studies conducted in Sri Lanka highlight that a considerably low 

percentage of the public uses social media for disaster communication (Shehara et al., 2021, 2020). 



In addition to that, lack of reliability in EW messages and risk information, and monetary issues 

affect the use of social media for risk communication in Sri Lanka. The tendency for spreading 

false information via social media is considerably high in the Sri Lankan context. Therefore, the 

commitment of authorities towards social media for EW dissemination has also gone down 

(Fernando, 2020). Implementing a proper regulating mechanism to avoid spreading 

misinformation and conducting awareness programs to the general public about the use of social 

media during disasters are some of the key suggestions proposed to address these existing issues.  

3.4 Response of authorities   

Although Sri Lanka has showcased the efficiency of its existing EW mechanisms several times, 

recent studies have stressed on several gaps in the existing process of evacuation planning in the 

country (Hettiarachchi and Weerasinghe, 2014). In general, properly planned evacuation shelters 

pave way for well-structured rehabilitation and reconstruction activities (Mulligan and Nadarajah, 

2012). However, according to the general public in coastal areas of Sri Lanka, most of the shelters 

lack facilities and utilities. Lack of space, drinking water, and sanitary facilities have become a 

major issue, especially for people with special needs (Jayasiri et al., 2018b). Currently, the 

cooperation of local government and sub-national administrative officials in the country related to 

evacuation planning is not satisfactory  (Perera et al., 2020). Lack of funding, lack of preparedness 

on evacuation plans, less information, and limited use of technology can be identified as major 

reasons behind these existing conditions (Malalgoda, 2014).  

Moreover, public trust and awareness of disaster evacuation plans have decreased considerably in 

the country due to reasons such as conducting training drills without prior notices to the public 

(Pitigala Liyana Arachchi et al., 2021; Rathnayake et al., 2020). During the existing evacuation 

process, the needs of vulnerable groups such as older adults, differently-abled people, etc. have 

been neglected (Perera et al., 2020). Furthermore, irregularities due to gender and ethnic biases 

have caused several issues in the allocation of resources such as food and first aid for victims 

(Rathnayake et al., 2020). Currently, the use of schools as evacuation shelters has been promoted 

by authorities. However, it has become an issue since newly constructed schools and other public 

buildings in coastal areas are located in lowland areas that get inundated during a tsunami (Ministry 

of Education, 2008; Rathnayake et al., 2020). 



The impacts of pandemics on evacuation and shelter management cannot be neglected.  Response 

mechanisms for concurrent hazards during COVID-19 have disrupted social distancing and 

containment measures and vice versa (Quigley et al., 2020; UNDRR and OCHA, 2020). Therefore,  

appropriate health guidelines and containment measures should be followed during evacuation and 

within shelter sites. In addition, failures can occur in logistic management in areas hit hard by 

multiple hazards amidst a pandemic (Abkowitz, 2020). These synergized impacts of multiple 

hazards during the pandemic have adversely affected people who are already vulnerable. The 

negligence of such groups from social protection measures taken by authorities creates severe 

issues (UNDRR and OCHA, 2020). In this regard, authorities in Sri Lanka have launched several 

initiatives such as establishing designated shelters in COVID-19 risk areas and the concept of 

‘Friends and Relatives’ which directs victims to the residences of their friends and relatives (WFP, 

2020). However, the occurrence of recent southwest monsoon showers has highlighted the dire 

need for emulating multi-sectoral approaches to address the impacts of multiple hazards during 

COVID-19 and other pandemics in the country.   

 

 

 

 

 

3.5 Response of community  

Even if EW and EP mechanisms are developed by authorities up to standards, the effectiveness 

can be affected by the response capability of the community. Lack of knowledge on disasters has 

made the coastal community more vulnerable to coastal disasters such as tsunamis. The business-

oriented lifestyle has become a leading cause in this regard (Hippola et al., 2020). The majority of 

the coastal community is not aware of decision-makers, modes of EW dissemination, impacts of 

disasters, etc. Lack of awareness and knowledge of new communication platforms through which 

TEWs are disseminated can be recognized as another barrier to coastal disaster resilience (Jayasiri 

et al., 2018a). Sometimes the level of public trust in EW mechanisms has been drastically reduced 



due to situations such as false alarms, thus the response capacity of vulnerable communities for 

TEWs is reduced.  

The reluctance of the public to evacuate leaving their personal properties is another key issue 

among coastal communities. In general, elderly people’s likelihood of evacuation is considerably 

low (Smith et al., 2017). Fear of thievery, lack of trust in EW messages, and lack of facilities in 

shelters have become leading causes of public reluctance to evacuate. Furthermore, the inclusion 

of people with special needs in response mechanisms in the community level needs more focus. 

Information from the Department of Census and Statistics, Sri Lanka has revealed that more than 

7% of the population in the coastal districts are differently-abled (Department of Census and 

Statistics (DoCS), 2012; Stough and Kang, 2015). Under existing conditions, local actors and 

volunteers at the community level act as the first responders in most disasters. But restrictions on 

mobility during the COVID-19 outbreak have hampered their capacities (UNDRR, 2020a). The 

significance of adhering to health guidelines on measures such as social distancing and use of 

masks [except stay home orders] during response mechanisms for hazards is greatly highlighted 

(Lux, 2020). Such issues call for the need for paying attention to modifications in the emergency 

response mechanisms at the community level taking into account the impacts of multiple risks 

especially during tsunamis due to their higher impacts.   

 

 

 

3.6 A summary of key areas addressed in past studies  

A summary of key areas addressed in past studies carried out by the research team can be identified 

as shown in Table 2.  

Table 2: A summary of key areas addressed by past studies of the research team 

Key area Reference  

Governing structures  (Rathnayake et al., 2020, Jayasiri et al., 2018) 

Evacuation planning  (Hippola et al., 2020; Jayasiri et al., 2018a; Perera 

et al., 2020) 



Community resilience  (Perera et al., 2020; Rathnayake et al., 2020) 

Response to EW messages  (Jayasiri et al., 2020; Perera et al., 2020) 

Internal communication between technical 

agencies  

(Shehara et al., 2019b) 

Use of technological applications  (Shehara et al., 2019a) 

Use of social media for EW dissemination  Not addressed  

Impacts pandemics on response mechanisms  Not addressed  

 

It is evident that the use of social media for EW dissemination and the impacts of pandemics on 

response mechanisms pertaining to tsunami and other coastal hazards have not been addressed 

adequately. Therefore, this paper has aimed at evaluating the use of social media for EW and EP 

dissemination in Sri Lanka focusing on the risk of tsunamis mainly. The authors have considered 

the findings and recommendations of Perera et al, (2020) as a base and aimed at further improving 

them with challenges and barriers in areas that have not been addressed previously. Furthermore, 

the authors have tried to identify shortcomings and relevant recommendations related to both 

vulnerable communities and relevant authorities and presented them separately in this paper.  

4. Methodology  

Primarily a detailed review was carried out on past studies conducted by the research team on 

coastal disaster resilience and impacts of pandemics in Sri Lanka and recently published reports. 

As described above in section 3, the scope of the study was identified based on the findings of this 

review. In the next phase, a comprehensive literature review was carried out to identify key 

parameters of using social media in disaster communication. Based on the findings of the literature 

review, a conceptual framework was developed for social media use during disasters in the Sri 

Lankan context. Consequently, an online questionnaire was developed based on the framework to 

identify the current status of use of social media in disaster communication in Sri Lanka. The 

online questionnaire was developed using the Survey Monkey platform. The developed 

questionnaire survey was circulated among the general public through social media platforms. The 

estimated average time to complete this survey was 15-20 mins. At the end of the data collection 

period, 408 responses were collected and only 352 (86.27%) respondents had fully completed the 

questionnaire. Data obtained from the survey were analysed to identify the current status of social 



media use for disaster communication in Sri Lanka. Insights from the questionnaire were further 

used to recommend the use of social media to address existing gaps in EW and EP pertaining to 

tsunamis in Sri Lanka. 

5. Findings  

During past studies carried out by the research team in 2019, a survey was administered across 10 

Grama Niladhari (GN) divisions in Sri Lanka to identify the feasibility of using mobile apps in 

disaster Early Warning mechanisms in the country. Results of the survey revealed that 68% of the 

respondents have never used any social media application, while 32% of respondents have 

frequently used somewhat of social media applications. Furthermore, the study has highlighted 

that most of the respondents in the age group: 40-50 years have never used Facebook and Twitter 

(Shehara et al., 2021, 2020). However, social media has been playing a vital role during the 

COVID-19 pandemic to disseminate risk information and updates on the pandemic to the general 

public. Many Facebook pages, Facebook groups, and WhatsApp groups have been created to 

disseminate COVID-19 related information by various stakeholders such as news media, 

community groups, etc. (Jayathilaka et al., 2021). 

 

 

 

 

 

 



 

 

In order to enhance the implementation of social media during disasters, a conceptual framework 

has been proposed through the study carried out by Jayathilaka et al., (2021). This framework has 

been developed mainly under two categories namely, ‘Actions’ and ‘Actors’. Under the category 

of ‘Actors’, different users of social media during disasters have been illustrated and under the 

category of ‘Actions’, different uses of social media during disasters have been discussed. The 

proposed preliminary framework is presented in Figure 3.  

The online questionnaire that was utilised in the present study was developed based on the above 

conceptual framework. Responses of the survey were analysed to investigate the relationship 

between the use of social media in disaster communication and the selected independent variables 

[Age, gender, and previous experience].  In this regard, the Binary logistic regression method was 

used to model the relationship between the selected variables. Results from a full model 

considering all predictor variables were included in Block 1. The contribution of each predictor 

(independent) variable to the model and its statistical significance has been evaluated in this Block. 

Table 3 details results after performing a series of statistical tests using SPSS v.26 software.  

Figure 3: The proposed preliminary framework for use of Social Media in Disasters 



Table 3: Results of Block 1 

 

 

 

 

 

 

 

 

 

 

 

 

A set of key insights were derived based on the results of the data analysis. It was revealed that 

gender is a non-significant predictor which means that there is no relationship between the use of 

social media and gender. Furthermore, previous experience of respondents on disasters has caused 

an increase in the use of social media during disasters in Sri Lanka. Considering the age group 

variables, it can be concluded that people who are within the age of 18-24 years are more likely to 

use social media during disasters relative to the other age groups. People between the ages of 25-

34 years also have used social media to a significant extent during disasters. By considering the 

value of the regression coefficient (B), it can be seen that the use of social media is low among 

respondents of  age groups 25-34 and 35-44. However, a higher level of social media use for 

disaster communication was observed among respondents of 55-64 years and 65+ years.  

According to a report published by the Department of Census and Statistics of Sri Lanka on 

Computer Literacy Statistics, people who are in the age group of 20-24 have the highest digital 

literacy in the country and it decreases with age. Furthermore, this report has illustrated that the 

Sri Lankans in the age group 20 - 24 indicate a higher internet and email usage compared to other 

Variables in the equation  

Variables B S.E. Sig. Exp(B) 

Step 1a Age   .045  

Age (1) (<18) 1.162 .681 .088 3.197 

Age (2) (18-
24) 

.718 .649 .269 2.051 

Age (3) (25-
34) 

-.005 .724 .994 .995 

Age (4) (35-
44) 

-.214 .740 .772 .807 

Age (5) (45-
54) 

.174 .818 .832 1.190 

Age (6) (55-
64) 

1.063 1.248 .394 2.894 

Gender (1) -.042 .262 .873 .959 

Previous  

Experience 

.017 .013 .174 1.018 

Constant .310 .695 .655 1.364 

a. Variable(s) entered on step 1: Age, Gender, Previous Experience. 



age groups. Also, the use of digital devices such as Smartphones and Tablets which are connected 

to the internet is high in the same age group (DoCS, 2020). Moreover, the Asia Pacific Institute of 

Digital Marketing reveals that the Sri Lankan population in the age group 19-24 check their mobile 

phone at least 10 times per day. Further, they highlight that the number of times that people check 

their phones has reduced with the age. Elaborating on the use of disaster communication modes 

among older populations, past studies reveal that people who are in older age groups are more 

attracted to television programs such as news than digital platforms (Shehara et al., 2020). 

Therefore, it is evident that the penetration of the internet is comparatively low among older age 

groups in Sri Lanka.  These aspects have resulted in low usage of social media among older age 

groups as depicted in the findings of the study. In this study, it has been identified that there is an 

increase in the usage of social media after the age of 55 years. In Sri Lanka, government and private 

sector employees are allowed to retire at the age of 55 years. Past studies reveal that older adults 

tend to use social media more after their retirement since social media provides a new platform to 

maintain their past connections with geographically disbursed colleagues (Meraz, 2009; Wang et 

al., 2011). This can be a possible reason for the increase in the use of social media after the age of 

55 years.  

Even though there is a slightly high usage of mobile apps among the community during disasters, 

this study has revealed that the consumption of social media during disasters by the Sri Lankan 

community is considerably low. Therefore, it is required to take immediate actions to adapt to 

technological advancements to effectively function during the disaster emergency response stage 

in the Sri Lankan context. However, the use of social media can cause negative impacts as well. 

Elaborating on this, false information can spread rapidly through social media causing severe 

consequences due to the lack of proper regulations. During the Indian Ocean-wide tsunami 

warning and response exercise (IOWave20) in Sri Lanka, a commotion occurred in the Beruwala 

area since a letter issued for testing purposes was misinterpreted as a genuine tsunami alert. This 

misinformation was circulated via social media leaving coastal communities in a state of panic 

(Daily Mirror, 2020).  

Based on the results of the survey and the review of past studies conducted by the research team, 

gaps and recommendations in EW mechanisms and EP in coastal areas in Sri Lanka derived by 

Perera et al., (2020) can be further improved to present a holistic view of existing gaps and 

challenges pertaining to tsunamis and other coastal hazards [see Tables 4 and 5]. Table 4 presents 



identified gaps related to relevant authorities while identified gaps related to coastal communities 

are presented by Table 5.  



Table 4: Summary of identified gaps related to authorities and proposed recommendations 

 Identified Gaps  Recommendations  
E

a
rl

y
 W

a
rn

in
g

 D
is

se
m

in
a

ti
o
n

 

 EWs does not reach the grass-root level 

effectively  

Develop programmes to address marginalized communities in receiving EWs and Use of updated census and statistics to 

monitor the effectiveness of the process       

 Promoting the use of Social Media /mobile applications through establishing a user-friendly interface for EWs dissemination 

and reducing the level of complexity in mobile apps used for EWs 

 Enhance awareness among communities on communication systems 

Bottlenecks in communication links     Use of technological applications to establish communication systems  

 Establish localized EW systems to avoid breakdowns in the hierarchy of EWs dissemination  

Outdated SOPs Verifying SOPs and reflecting roles and duties frequently  

Issues in decision-making structures  Establishing a Technical Advisory Committee   

 Revisit legal and policy provisions to eliminate power struggles between authorities    

Lack of communication with the health 

sector      

Revising SOPs including health authorities    

Bad conditions of Equipment used for 

hazard forecasting and EW dissemination  

Improve the status of maintenance     

Lesser number of EW towers    Allocate more monetary resources for installing new towers and maintaining existing towers 

 Promote the use of more effective alternative methods  

Lack of clarity and accuracy Develop local area modelling to improve the accuracy of forecasting    

 Get the extensive use of seasonal predicting models   

 Capacity building in hazard monitoring and forecasting     

Poor communication speed among 

stakeholders and between the public and 

stakeholders  

Promote the use of Social Media Platforms for disseminating EWs by increasing credibility and clarity of information    

Establish reliable communication systems from technical agencies to EOC and EOC to regional actors    

Introduce automated systems for generating & disseminating EWs where it is applicable   

Link traditional and innovative mechanisms together (Ex; Online media briefings followed by text messages on significant 

notices) 

Develop technological platforms using social media for stakeholder coordination    

Lack of engagement of local authorities  Increase funding, human resources, and political support      

Revisit and revise legal provisions to strengthen the engagement of local actors  

Develop hazard, vulnerability & risk maps at local levels      

False predictions Use of new technologies for forecasting   

Develop local area modelling to improve the accuracy of forecasting    

Lack of human resources  Recruit talented staff and conduct regular capacity building and training programmes  

E
v

a
cu

a
ti

o
n

 

P
ro

ce
d

u
re

s 

Media acting on their own Conduct awareness campaigns on ethics in communication 

Enforcement of strict laws on media 

Poor Planning   Alter laws and policies for multi-sectoral approaches       

Use of updated census and statistics 

Lack of prior notice    Use of software and applications to manage the process of issuing warning notices    

Unnecessary exaggeration 

  Update the templates used for issuing EWs with clear legends and signs  

Poor safety in evacuation routes Increase the use of multi-sectoral approaches for evacuation planning   



Use of updated census and statistics for planning   

Develop social media platforms to update information related to the safety of evacuation routes at the disaster stage  

Limited resources in shelters    Investing in infrastructures inside shelters 

Strengthen logistic supply chains 

Improve links with relief services through social media platforms and develop programmes for camp management 

Low attention towards people with special 

needs Allocate specifically designed areas in safe shelters for people with special needs      

Develop & implement humanitarian standards for evacuation camps 

Irregularities in the distribution of resources 

Use of structured approaches for resource distribution with the aid of technological platforms   

 

Table 5: Summary of identified gaps related to community and proposed recommendations 

 Identified Gaps  Recommendations  

E
a

rl
y

 W
a

rn
in

g
 D

is
se

m
in

a
ti

o
n

 

 Mistrust on authorities      Implement mechanisms to measure public trust and take actions accordingly  

Introduction of rating systems for community trust on authorities        

Implement rumour monitoring systems to eliminate false risk warnings         

Overconfidence in their safety       

 

Persuade to evacuate by using strict notices and warnings       

Build risk knowledge of community 

Use of risk communication strategies to emphasize the danger of the hazard      

Lesser use of technological platforms for 

information        

Awareness campaigns for increasing electronic literacy 

Dissemination of EWs through social media targeting specific age groups 

Depends on slower modes of dissemination       Communicate through tri forces    

Increase the community awareness on speed communication systems     

Establish communication systems from local actors to community     

Updating school curriculum on risk communication systems 

Lack of awareness & not following health guidelines  

Establishing clear signboards to disseminate proper information  

Using informal tools of education    

Community-based awareness programs 

E
v

a
cu

a
ti

o
n

 P
ro

ce
d

u
re

s 

Reluctance to respond      Use clear signs in communicating the risk     

Awareness building programmes to increase the level of risk knowledge on impacts of disasters  

 Inexperience in evacuation drills      Emulate a multi-sectoral approach when designing and conducting evacuation drills 

Scenario-based drills and training     

Conduct an adequate number of drills at the community level  

Promote benefits of pre-evacuation drills to increase participation in drills    

Too attached to personal belongings      Promote the concept of evacuation backpack     

Educate on inhouse protection strategies for personal belongings Ex; Increase elevation to protect goods from floods 

Poor cooperation with local government units Creating a personal care network 

Include local authorities and community during evacuation planning 

Establish platforms strengthen collaboration between LAs and communities   



6. Conclusion  

The findings of the study led to the identification of several gaps in TEWs and Evacuation Planning 

in Sri Lanka followed by recommendations as summarized in Tables 4 and 5. Taking into 

consideration the impacts of tsunamis and coastal hazards during the COVID-19 pandemic and its 

cascading impacts, these recommendations can be presented under key themes named, 1) 

Governance; 2) Institutional coordination; 3) Hazard forecasting and dissemination, and 4) 

Response at local and community level. Elaborating on proposed changes in governance, decision-

making structures in the national early warning system should be further strengthened with the 

appointment of advisory committees and redesigned policies. As highlighted during past studies, 

power struggles between government authorities should be solved through the policy redesigning 

process.  Furthermore, there should be a strong legal and policy basis to implement responses to 

concurrent hazards that can affect multiple sectors and levels of authority. Since response 

mechanisms to simultaneous hazards aggravate impacts of the pandemic, emergency preparedness 

and response mechanisms and contingency plans should be modified considering containment 

measures taken to curtail the pandemic. In modifying those plans, it is recommended to promote 

the use of technological platforms such as social media and mobile applications for risk 

communication and awareness-raising since it reduces human contacts and delays in information 

sharing.  Furthermore, the complexity of these procedures should be reduced.  

A strong level of coordination between relevant stakeholders of a Multi-Hazard Early Warning 

system is paramount in addressing synergized impacts of multiple disasters. As per identified gaps, 

the disaster management authorities in the country should align with public health authorities to 

effectively respond to possible tsunami and other hazards amidst COVID-19. Apart from the 

changes at the policy level, this collaboration can be further enhanced through creating 

technological platforms such as social media groups, virtual meeting groups, mobile applications, 

etc. during preparedness and response planning.  Currently, the effectiveness of hazard forecasting 

and EW dissemination is a major concern for authorities. The use of local area modelling and 

extensive use of seasonal prediction models can be incorporated in increasing the level of accuracy 

in hazard prediction. Furthermore, the use of pandemic and tsunami and other hazards hybrid 

models enables to foresee compound effects of multiple disasters. Though local level actors have 

a high potential to reach the community level and carry out preparedness and response activities, 



this link has become weak under existing conditions. Increasing human resources, political 

support, funding, technical capacities, etc. can be identified as possible strategies for enhancing 

the capacity of local actors. Through strengthening local actors, several issues related to evacuation 

planning such as lack of pre-evacuation drills, emergency signs, poor dissemination of evacuation 

plans, poor facilities at safety centres, and commotions in resource distribution can be addressed 

effectively.  

Poor last-mile dissemination, lack of public trust in authorities, lack of awareness, dependency on 

slower communication modes are a few of the leading issues identified at the community level 

pertaining to early warning systems for tsunamis and other hazards. Elaborating on possible 

reasons behind those issues, the overall adaptation to the newest technology for communication in 

an event of a disaster is comparatively low in the Sri Lankan community. As per the findings, there 

is low usage of social media for communicating disaster-related information and it does not depend 

on the gender of users but the age group. There should be a mechanism to increase the use of social 

media platforms for disaster communication among the middle age groups (35-54 years). In this 

regard, strategies should be implemented to increase digital literacy and access to the internet 

among older adults. Though older adults do not use social media much they can be highly 

motivated when they identify how it can be useful to their lives. Furthermore, authorities have the 

responsibility of getting the maximum use of the population (18-34 years and 55+ years who use 

social media and technological platforms for disaster communication. Creating internet platforms 

with easy access for disaster communication, user-friendly and informative interfaces in mobile 

applications, and less complexity in messages disseminated through social media can be identified 

as some of the possible actions to be taken to increase the use of social media for EW 

dissemination. At the same time, necessary actions should be taken to eliminate false information 

shared through those platforms. Having dedicated staff to quell rumours and misinformation, strict 

law enforcement, and use of ethics in communications can be recommended in this regard. If 

relevant authorities can create an environment where EWs and EP are disseminated effectively 

through social media platforms, issues such as lack of public trust, repetitive notices, lack of prior 

notices on safety drills, and poor public awareness can be addressed through such platforms. As a 

way forward this research can be extended to identify how impacts of infectious disease outbreaks 

such as COVID-19 can affect the use of social media to receive and share information related to 

EW and EP during a multi-hazard scenario, especially during a tsunami-pandemic hybrid event.  
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