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Can Disaster Adaptive Strategy Reduce Disaster Risks?:  

Lessons Learnt from Flood-Prone Area as Cases of 1913 and 2017 in Sri Lanka 
 

Abstract 

This paper provides how local people adapt their lifestyle in flood-prone areas and 

identify adaptive strategies for recovery against flooding through interviews and 

literature review, taking Sri Lanka as an example. Grasping the situation of the 

response and rehabilitation from flood disasters in Ratnapura city, we conducted 

interviews of the case of 2017 and a literature review of the case of 1913. In 2017, 

the local people utilized religious, local, and kinship relations in the response and 

reconstruction. While in 1913, those people used colonial buildings, actors, and 

traditional communities called “estate” in the response and reconstruction.  
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1. Introduction  

Resilience is considered the accumulation of stable states and supporting mechanisms 

found in the interaction between the normal phase and emergencies in elements 

unique to regions. Recently, the Sendai Framework for Disaster Risk Reduction 2015–

2030 (UNDRR, 2015) endorses the importance of enhancing knowledge exchange and 

dissemination of disaggregated data among communities. Disaster adaptation 

strategies are understood and examined as a way of transforming fundamental 

changes in socio-ecological systems such as traditional knowledge, housings, 

livelihoods, and communities to cope with disasters and enhance resilience. (Gibson 

et al., 2016; Otsuyama et al., 2019; Pelling et al., 2015). In line with these international 

policy recommendations and researches, developing multi-stakeholder networks to 

transfer response and recovery-related knowledge has become essential components 

of modern disaster risk management practices (Ahangama et al., 2019; Matyas & 

Pelling, 2015; Saja et al., 2020; Seneviratne et al., 2010; UNDRR, 2015).  

  So far, research focused on the impact of social relationships and cultural, social, 

and ecological resilience in Sri Lankan contexts (Ahangama et al., 2019; Ahangama & 

Prasanna, 2016; Amaraweera et al., 2018; Herath et al., 2020; Saja et al., 2019; 

Samaraweera, 2018). However, there are still few analyses and interpretations of 

traditional knowledge based on historical transitions of lifestyle and locality. 

Additionally, there has been no academic inquiry to understand community resilience 

implications and build multi-stakeholder networks based on traditional knowledge by 

the disaster management authorities in Sri Lanka. Strengthening the countries policy’s 
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is also a direct contribution to the 11th Sustainable Development Goal, targeted 

towards making human settlements inclusive, safe, resilient, and sustainable through 

the development of holistic disaster management in all levels. This is specifically for 

target 11. B.1 for countries to adopt and implement the Sendai Framework in its 

disaster management strategy. This study will also address SDG goal 13, target 13.1 

towards strengthening resilience and adaptative capacity to climate-related disasters 

in Sri Lanka (ADPC & UNDRR, 2019; Saja et al., 2020).  

  This study provides a qualitative analysis how local people adapt their lifestyle in 

flood-prone areas and identify adaptive strategies for recovery against flooding and 

inundation through interviews and literature review, taking Sri Lanka as an example. 

The case study has the potential to identify the local people’s adaptability because they 

dealt with natural disasters through historical transitions. This research has the 

potential to show that disaster adaptation strategies propose resilient communities in 

flood-prone areas and future disaster prevention and mitigation measures. 

 

2. Research Site 

In Sri Lanka, localized and seasonal flooding and landslides are forming the greatest 

threat to the population, and the hazard risk is rising because of the expected increase 

in the impact and frequency of hydro-meteorological hazards (WB & GFDRR, 2020). 

The situation was even worse than expected, as Sri Lanka was among the three most 

affected countries in the 2017 estimate concerning water-related loss events, ranking 

second-highest on the Climate Risk Index, which measures fatalities and economic 

losses due to extreme weather (Eckstain et al., 2018). Unusual events such as the 

2017 flooding following a strong monsoon contribute to the risk status, as the event 

caused more than 200 fatalities and displaced over 600,000 people across 12 districts 

(Table 1). Economic losses following the 2017 flooding increased by 50% compared 

to the previous decade between 2007 and 2016 (MoDM & MoNPEA, 2017). The high 

risk of flooding, cyclones, and landslides in Sri Lanka is attributed to the country's 

geographical location and vulnerability to flooding and landslides due to its developing 

social infrastructure and technologies (ADPC & UNDRR, 2019; De Silva & Kawasaki, 

2018, 2020; JICA, 2017). 

  Ratnapura city, where is located along a river (Kalu river and Oya river) in the 

mountains, was also affected frequently by the cyclone and flood disaster in the 

southwestern part of Sri Lanka (Fig. 1 & 2). Although Ratnapura city has experienced 

rapid economic development and urbanization, the income from agriculture, jewelry 

and service industries is unstable and not institutionalized in terms of social aspects 

such as insurance (UN Habitat, 2015). In other words, the economic and social impacts 

on natural disasters is significant in mountainous cities because of a large informal 

sector (ADPC & UNDRR, 2019). Hence, local people are facing challenges to reduce 
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disaster risks by using unique local knowledge against disasters in Ratnapura city 

(Ahangama et al., 2019; Amaraweera et al., 2018; Dilhani & Jayaweera, 2016). 

 

Table 1  Impact of Floods and Landslides in 2017 in Sri Lanka 

(Derived from Post Disaster Needs Assessment issued by Ministry of Disaster 

Management & Ministry of National Policy and Economic Affairs, 2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.  Map of the Research Site in M Grama Niladhari, Ratnapura City 

 

Grama 

Niladhari 
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Fig. 2.  Memory of Highest Flood Inundation Level in the past in Ratnapura city 

 

3. Methodology 

We conducted as a case study in this research at Ratnapura city, Ratnapura District, 

Sabaragamuwa Province, Sri Lanka. To grasp the actual situation and issues of the 

response and rehabilitation from the flood damage in Ratnapura district utilizing 

disaster adaptive strategy, the authors conducted interviews of the case of 2017 and 

a literature review of the case of 1913.  

  To identify the community recovery in 2017 case at M Grama Niladhari (Grama 

Niladhari is the smallest community unit governed by nation in Sri Lanka) where it is 

most closed area to the Kalu river, exploratory survey to local people and disaster 

management-related officers was applied for selection of questions initially, and then 

semi-structured interviews were conducted at the household level. A total of 9 

household surveys were administered in the M GN. Each survey took 1 hour for the 

interview, with translation from Sinhala language to English and vice versa. The 

research was approved by Ratnapura municipal council in Ratnapura city. The semi-

structured interviews include basic information (number of households, average 

income, and disaster damage history); information on housing (house type, floor height, 

construction years, preparedness against flood, repair), and on livelihoods (occupation, 

impacts to livelihood, compensation fee) (Table 2). 
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  In addition, a historical record (Ratnapura -the District as seen by Government 

Agents) (Fig. 3) by the British colonial governments were utilized for analysis. 

Government agents of Ratnapura city wrote this administrative document in English, 

and it is in total 145 pages from 1819 to 1937 (Malcolm, n.d.). This section focuses on 

the chapter on Floods (pp. 57-68) in this document, which contains the largest amount 

of information. According to the Floods chapter, government agents describes the 

damage caused by the flood disaster in April-May 1913 which is recorded as critical 

flood (Table 3), the response of the residents and administrative staffs, and 8 months 

reconstruction process. 

 

Table 2  Research Schedule and Methods 

 

Table 3  History of Flood Disasters in Ratnapura City 

(Derived from Ratnapura Development Plan 2019-2030 issued by Urban Development 

Auhthority, 2019) 

 

Type of Flood Return Period Flood Inundation 

Level (MSL: mean 

sea level) 

Recorded Year 

Critical 50 years Over 80ftMSL 1913,1947,1989,2003,2017 

Major 10 years 70ftMSL-80ftMSL 1857,1872,1893,1924,1957, 

1969,1978,1982,1993,2016 

Minor 1 years 66ftMSL-70ftMSL 1939,1940,1966,1967,2006 
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Fig.3. An Administrative Document by Government Agents in Ratnapura 

 

4. Results and Discussion 

According to the interview about 2017 flood, casualties and missing persons were not 

reported in M Grama Niladhari. Most of the houses were affected be the approximately 

2.7 m height of inundation water above floor level above the floor. Most of houses were 

made by cement and bricks, so there were no full damaged houses. However, many 

houses had some partially damage to windows, doors, walls, and floors, and it took an 

average of three months to repair the houses to their pre-disaster condition or to 

renovate them with more qualitative improvements (Table 4). The average time for 

recovery and reconstruction was about 3 months, except for the households that were 

still in the process of recovery at the time of the interview. International agencies, the 

Sri Lankan government, and religious institutions distributed relief items such as water, 

clothes, and food to the victims free of charge. Households that owned partially 

damaged houses could receive from 10,000 Sri Lanka Rupee (equivalent to 

US$ 50.10) to 85,000 Sri Lanka Rupee (equivalent to US$ 425.85) from the national 

government. However, these relief items and compensation fee could not provide 

adequate timing and not reflect the residents’ needs worth covering their vulnerabilities. 

  Moreover, most of the respondents in M Grama Niladhari are succeeding in saving 

their assets. Most of housings have been built or upgraded over second stories, and 

some housings intentionally are built a piloti, high basement foundation, and a flat roof 
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to mitigate inundation and escape there (Fig. 4). They acted based on their own 

experience and knowledge. For example, residents used their diverse relationships 

based on kinship, neighborhood, and religion to promote evacuation, recovery, and 

rehabilitation. Relied on this communality, local people evacuate to temporarily shelter 

them and move their daily necessities on the upper floors of their homes or to take 

refuge in tall buildings and the local Buddhist temple (Fig. 5). At the research site, 

regarding resources as mutual aid, mainly from relatives and religious communities 

had been functioning during the normal phase and disasters. 

  On the other hand, have the resources against flood disasters changed over 100 

years in the Ratnapura city? It is needed to understand adaptive strategy for people 

living in transformative natural and social environment. By examining these situations 

through the historical record, we clarified the actual conditions of response and 

reconstruction in Sri Lanka before independence, during the British colonial period. 

  The document insisted that the fort and bungalow for government agents used to 

function as a relief camp. Fort is a hilltop site built during the Portuguese and the Dutch 

colonial period. According to interview to city officers, it has been used as a shelter by 

the residents because of its high geographical location. Currently, the fort in Ratnapura 

city was later designated as an archeological monument (Fig. 6).  

  As for the relationship about community, the document showed that food and goods 

were distributed among the community centered on the ancestral cultivated land. 

Understanding of land relations in Sri Lankan society, there is a concept called an 

“estate” community, which means land inherited from ancestors and cultivated land. 

According to the document, when the railroads were disrupted due to heavy rains and 

floods at that time, and the supply of rice from the government was delayed. The 

agents checked whether each household had sufficient food supply, and it was noted 

that rice was distributed within the estate. In this way, it can be inferred that the estate 

communities in the villages at that time were not dependent on the government. 

  The document also indicated that various actors worked and get involved in the 

response and reconstruction. such as Kachcheri Mudaliyar (governing curst people), 

Ceylon Planter Rifle Corps. (patroller), walawa (village headperson), and coolies (a 

daily worker) who were feudal or colonial actors in Sinhala society at that time, served 

for cleaning and dissemination of rice in post-disaster. This infers that under the feudal 

system with its social hierarchy, these actors took an initiative in the disaster and 

recovery period. 

  According to the documents, the housing reconstruction was carried out using 

natural resources. The term "wattle and daub building" used here refers to the 

traditional Sri Lankan houses of the common people made of mud walls. Bamboo was 

used for the framework of the walls, and strings made of coconut fiber were used to 

hold them in place. The roofs are made of straw or woven coconut palm leaves lined 
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with a core material made of coconut palm or bottlebrush. The floors and walls are 

covered with a mixture of cow dung and soil. In recent years, these mud-walled houses 

have become structurally fragile and flood disasters have destroyed these buildings. 

These documents suggest that Sri Lankan society in the pre-modern era still used 

indigenous construction methods and that these methods were easy to procure. 

 

Fig. 4. Housing of Flood Inundation Means in M Grama Niladhari 
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Fig. 5.  Mapping the evacuation and stay site in May 2017 

(Map Derived from Open Street Map) 

 

Table 4  Overall Result of the Survey in Mudduwa District 

 

 

 

 

The Central Bank of Sri Lanka sets the exchange. rate: USD1: Sri Lanka Rupee 199.90 
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Fig. 6.  The Fort in Ratnapura city 

 

Fig.7. A Wattle and Daub Building in Sri Lanka 

 

5. Conclusions 

This paper describes disaster adaptive strategies at a flood-prone area in southwest 

of Sri Lanka, where a severe flood disaster took place in 2017 and 1913. Over the 

course of 100 years, modifications to the natural and social environment have allowed 

local people to transform their housing, livelihoods, and collective community activities 

based upon human survivability in the built environment. As for the reality of the 

response and reconstruction, in 2017, the response and reconstruction were done by 

utilizing religious, local, and kinship relations. While in 1913, the response and 

reconstruction were done by utilizing colonial buildings, actors, and traditional 
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communities called “estate”, which is unique to Sinhala society. Each period’s local 

people have dealt with natural disasters by self-organized committees because of the 

fewer external resources. Eventually, the self-survival skills are developed over the 

centuries in the flood-prone area. 

  The research results in this paper would be useful for the flood disaster risk reduction 

and understanding the recovery process in Sri Lanka. Given potential climate change 

scenarios, understanding the historical trials and the substantive lifestyle is necessary 

to cope with unpredictable natural phenomena in the future. Rather than trying to solve 

the problem of disaster risk reduction using only current technologies and systems, it 

is necessary to identify the disaster adaptive strategy. In the next step of the research, 

it is required how the disaster prevention system worked in those days, and how it has 

changed over the years as a series of the study. The answer to “can disaster adaptive 

strategy reduce disaster risks?” is “not yet, but eventually”. 
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