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1. Introduction 
This report aims to summarise the outcome of the final development and evaluation of the 
MOBILISE platform. This evaluation is being carried out by defining the case study context, 
evaluation methodology, case studies and the evaluation results. This report is built on Output 
Report 3 to include the progress of the technology development, case study implementation and 
evaluation results carried out during the CIC pilot project.   
 
As specified in the previous Output Report 3, the  purpose of this evaluation exercise is two folds:   
1.1 Evaluate the MOBILISE platform for supporting multi-agency collaboration 
One of the key challenges faced by many countries, such as Sri Lanka, is the lack of an intelligence-
driven approach to addressing local disaster risk reduction activities. At present, important climate 
and disaster risk data are scattered across many government agencies. As a result, it is difficult for 
government agencies, both at the national and local level, to compile relevant intelligence necessary 
for building community resilience against climate-induced hazards and issuing effective early 
warnings to the community.  
 
This project has addressed this challenge by creating a shared risk information environment for the 
local agencies in Kalutara to implement a participatory approach for identifying local risks and 
agreeing on adaptation and risk mitigation actions, using the MOBILISE platform. In addition, the 
MOBILISE:Risk Explorer has been used to present the local risks to the local agencies to establish a 
common understanding of the climate risks.  In addition, the MOBILISE:Scenario Generator has been 
used to evaluate the impact of landslides on the community and economy. Furthermore, it has been 
used to provide intelligence on land use planning and understand the impact of climate change in 
the chosen study area. This final report presents the focused case study used in establishing the 
shared risk information space, the outcome of the hazard impact case studies and the final feedback 
from the stakeholders.    
 
1.2 Evaluate the MOBISense mobile application to develop a community-based early 
warning system  
At present Sri Lanka does not have an effective multi-hazard early warning system that supports 
seamless coordination among the national and local agencies for disseminating early warnings as 
well as reaching the vulnerable communities to inform them of emerging hazards well in advance. 
Furthermore, there is a lack of engagement with the local community in capturing and sharing their 
local knowledge of emerging hazards and the use of local community groups in disseminating the 
hazard warnings among the isolated community members. This project has addressed this challenge 
by creating a multi-hazard early warning system which offers a community-based early warning 
system that allows officers of disaster management organisations, NGOs operating on the ground, 
digital volunteers and the community members to establish a community-based early warning 
system to make sure the community members receive hazard warnings on time. This report presents 
the development and evaluation result of the MOBISense mobile app as a community-based multi-
hazard early warning system.  
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2. Pilot Study Context used for Evaluation 
Kalutara, which is a coastal district in southwest Sri Lanka, was used as the area for piloting the 
technology and evaluating the technology solutions. The area chosen is the river basin of Kalu 
Ganga, a river that joins the sea near Kalutara city. Though it is the 10th in length, starting from 
Seetha Gangula on the southwestern slopes of the central mountains, its annual discharge of water 
is significant and reports floods every year. The topography of the Kalu Ganga river basin, with a 
network of minor rivers, has a higher potential of creating floods in the area. Simultaneously, 
Kalutara is known for landslides. The eastern highlands of the district receive rains from the first 
Inter-Monsoons (April) and the Southwest Monsoons (May to September). Therefore, has a greater 
probability of triggering landslides. Due to improper land use, and population increase in flood-
prone areas and vulnerable slopes, many communities in Kalutara have become susceptible to 
natural disasters. Moreover, ecological destruction and climate-induced rainfall pattern changes 
have made native communities, who were there for generations, exposed to disasters.   
 
To face the impending natural hazard threats, the local agencies and communities in Kalutara rely on 
disaster risk information. They depend on risk information and to receive early warnings to protect 
themselves and their assets during the rainy seasons.  Moreover, the communities must be aware of 
what needs to be done when they receive an early warning. The local agencies are challenged to find 
safe lands for development, as a considerable amount of Kalutara lands is experiencing hazard 
threats. With the increase in population, more land is being used for human activities.  
 
 
2.1 methodology used for implementing the pilot 
 
One of the key inspiration of this project is to establish a Living Lab in the Kalutara District in order to 
bring the local partners together to engage in  a collaborative venture for building resilience Kalutara 
against climate-induced hazards. Living Labs offers a positive open innovation environment for 
government organisations, private organisations, academic institutions and users (eg. communities) 
to come together to build a common understanding of the problems they are facing and to co-create 
solutions that can solve their problems.  
 
The Kalutara Living Lab was established under the leadership of the Kalutara District Secretary and in 
partnership with the NBRO, and the following organisations were involved in providing guidance, 
data and evaluating the MOBILISE technology solutions in the pilot project:  
1. District Secretary: Coordinate the local partnership and provide local requirements for risk-

sensitive urban development.  
2. National Building Research Organisation: As a key member of the project, NBRO was 

responsible for coordinating the data gathering from various organisations, case study 
development, engagement with other government agencies, community group establishment 
and platform evaluation.  

3. Disaster Management Centre – Kalutara District Office: Provide guidance on requirements 
for risk understanding.  

4. Meteorological Department: Provide feedback on weather information for communities and 
offer downscaled climate model data.  

5. Irrigation Department: Provide flood hazards, and feedback on the community-based mobile 
app 

6. Land Use Policy Planning Department-Kalutara: Provided data on land use data  and guide 
the requirement for risk-sensitive urban development.  

7. Urban Development Authority: Provided their approach to identifying development potential 
areas, capturing requirements for development planning 

8. Rubber Research Institute: Provided data to calculate agricultural economic losses due to 
hazards  

9. National Disaster Relief and Services Centre (NDRSC): Help to verify risk information.  
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10. Divisional  Secretaries and Grama Niladharies : Help to verify local risk information 
11. Community members from the  Maragahadeniya GN area: Helped in providing feedback on 

the community-based early warning system.   
12. Community members from the Diganna GN area: Helped in providing feedback on the 

community-based early warning system.   
The communities in the Maragahadeniya GN area was chosen for evaluating the MOBISense app 
since this is a high landslide risk area, identified by NBRO.  The Table 1 below shows the events 
conducted to engage, capture requirements and evaluate the MOBILISE and the MOBISense 
technology solutions.  
 
Table 1: Events conducted to engage with the Stakeholders including the community  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 below shows some examples of the above user engagement activities carried out during the 
project.  
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Figure 1d: Final Evaluation of MOBISense  Figure 1e: One-to-one Training for  

Digital Volunteers 
 
 

 
Figure 1f: Stakeholder Training of MOBILISE Platform 
 
 
 
13. Assessment of Current Practices, Gaps and High-level Requirements  
 
In addition to the above user engagement activities presented in Table 1, for supporting the co-
development and training, the following engagement activities with the stakeholders were 
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conducted to identify the current practice, gaps, and high-level requirements for the MOBILISE 
platform.  
1. Living Lab focused group meeting involving the district secretary, three divisional secretaries, 

DMC and Kalutara Land Use Policy Planning Department.  
2. Two face-to-face meetings with the senior DMC staff  
3. One face-to-face meeting with the senior staff from the Department of Irrigation 
4. One focused group workshop involving 14 district secretaries  
5. Two focused group workshops involving 40 Grama Niladaries in each workshop 
6. Two virtual workshops involving senior officers from the Irrigation department, NBRO, 

Meteorological Department and Climate Change Secretariate.  
7. Face-to-face interviews with the experts from Disaster Management Centre (DMC), 

Department of Irrigation (DOI), Meteorological Department and National Building Research 
Organisation (NBRO).  

8. Three community engagement workshops involving community members of the  
Maragahadeniya GN area.  

 
3.1 Assessment of current practices in evidence-based multi-agency collaboration 
 
Our focused group discussions and interviews revealed that many organisations have developed risk 
information systems. For example, the Disaster Management Centre (DMC) has developed hazard 
profiles1 for 9 hazards (coastal erosion, drought, floods, landslides, lightning, sea-level rise, storm 
surge, tropical cyclone, and tsunami). In addition, DMC is providing access to risk information 
through websites such as riskinfo.lk and desinventar.lk. However, these websites are hard to 
navigate and have access problems. In addition, the National Building Research Organization (NBRO) 
has developed landslide hazard maps for several districts. NBRO maintains a landslide risk 
information portal2 with a legend describing the areas accordingly to landslide hazard risk. It 
provides landslide risk information for 14 districts including the eastern mountain slopes of the 
Colombo District. As the focal agency for hazard monitoring, the Department of Meteorology (DoM) 
issues its weather predictions, while the Department of Irrigation (DoI) reports the real-time water 
levels of major irrigation tanks. In addition,  DOM, DOI, and the NBRO have established rain gauges, 
where they can obtain real-time rain data through their own systems to predict floods and 
landslides. In addition, the exposure data is scattered across various departments. For example, 
population data is maintained by Census and Statistics Department; building data, educational and 
health establishment, critical infrastructure, land use and road are maintained by the Surveying 
Department; and power stations and power lines are maintained by the Ceylon Electricity Board.  
Therefore, the current position in Sri Lanka is that the relevant risk information is scattered across 
organisations and as a result, it is difficult to establish an integrated risk view of a given area for 
multiple hazards.  
 
The interviews conducted with DOM, DOI, and NBRO showed that these organisations produce 
hazard information with the view that any interested parties can obtain and use those hazard 
information for decision making. However, it was identified that a system that brings those hazard 
information together with other exposure data, vulnerability data and planned development data 
that allow agencies to work together interactively and collaboratively to develop resilient 
communities and environments is missing. Such an integrated risk information system was 
considered a useful platform for identifying the communities at high risk and developing targeted 
programmes to work with such high-risk communities.  Furthermore, the interviewees mentioned 

 
1 DMC, Hazard Profiles of Sri Lanka (Retrieved 20/6/2022) 
http://www.dmc.gov.lk/images/hazard/hazard/Index.html#:~:text=Hence%2C%20it%20was%20decided%20to,disaster%20
reduction%20in%20Sri%20Lanka.  
2 NBRO Landslide Risk Information Portal  
https://lrip.nbro.gov.lk/portal/apps/webappviewer/index.html?id=7524ad70c98e4124a6f4dfed6ea615fe   
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that MOBILISE could address the inability of having multiple hazard information simultaneously on a 
common platform. A sequence of events such as thunderstorms and floods, followed by landslides 
can occur within a short period of time and hence a holistic view of the risks is important for 
planning for such occurrences and issuing multi-hazard early warnings.  
 
The senior officers at the Kalutara District Secretariat office stated that there isn’t a method to 
observe collective risks in their district development plans for multiple hazards such as landslides 
and floods. Hence there is a need for a system where the officers at the District Secretariat can 
assess the impacts of multiple hazards in land use planning and socio-economic development. The 
senior staff from the Land Use Policy and Planning Department have observed that the Kalutara is 
being speedily urbanized and as a result, the land use is being challenged. At the same time, the 
flood and landslide impacts on the district are escalating. Therefore, they anticipate the use of the 
MOBILISE platform for settlement planning, larger infrastructure development planning, economic 
risks as well as agricultural land use.   Therefore, the stakeholders of this project identified MOBILISE 
platform as a valuable tool to capture and maintain local intelligence on exposure, vulnerability, and 
potential hazards and go beyond the current risk information management systems to build a 
collective understanding of local risks on communities and the local economy and support their land 
use and urban development planning.  
 
The senior officers from the Meteorology Department and the Climate Change Secretariat saw the 
need for having a system to visualize the future impacts of climate change. They further mentioned 
the need for developing methods to assess the impact of different climate change scenarios, based 
on the shared socio-economic pathways (SSP2-4.5 and SSP5-8.5). They acknowledged the possibility 
of the MOBILISE Scenario Generator to consider the impact of various climate change scenarios to 
inform future development pathways.   Furthermore, the senior staff from the Department of 
Agriculture (Kalutara) found the value of the MOBILISE-generated information to identify the climate 
change impacts on agro-economic zones, where they can predict climate change impacts on crop 
types.  
 
 
3.2 Assessment of Current Early Warning Systems  
 
Currently, the DMC in Sri Lanka is the focal agency for hazard early warning. It collects the early 
hazard warning information from technical agencies such as NBRO, DOM and DOI and disseminates 
early warning messages to the public. At present, DMC is using the Disaster Early Warning Network 
(DEWN) to send messages to registered users (including the key Government Officers of Districts, 
emergency services, and media). However, research conducted by NBRO shows that only 46% of 
landslide early warnings have been received by the relevant authorities. The community depends on 
getting the early warning messages from their local Grama Niladhari and does not use the DEWN 
app for receiving early warnings. The reluctance to use the DEWN app seems to be due to its lack of 
user-friendliness, awareness of the app, lack of two-way communication between DMC and the 
community, lack of active participation with the community, bandwidth and connection issues and 
lack of hazard information relevant to the local context. In addition to the DEWN App, DMC is 
currently using an app called Apada which allows citizens to report hazard incidents. Our evaluation 
shows that this is rarely used by the community.  In parallel to the early warning messages from 
DMC, more often the technical agenesis issue alerts using their own mobile apps.  As a result, 
communities need to deal with several apps to receive multiple hazard information.  Therefore the 
MOBISense integrated app for receiving multiple hazards specific to the local context was seen as a 
positive step toward communicating early warning systems to the community. Furthermore, the 
ability of the community to become an active participant in reporting hazard incidents was 
considered a useful feature.   
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Furthermore, due to the delays in structural mitigations and the relocation process, people are living 
in hazardous zones. The community living in Maragahadeniya stated that they are currently ‘living 
with hazards’ and are relying on landslide early warning. To survive during the rainy seasons, they 
need to be vigilant of their surroundings and must be well informed about potential landslide 
threats. During the community interviews in June 2022, it was identified that the area-specific 
hazard information is helpful for them to make decisions such as removing their assets or 
evacuating the area. Moreover, the population in Margahadeniya is subjected to multiple hazards 
such as landslides, floods and thunderstorms, almost simultaneously during rainy seasons.   
Therefore, the community showed the intertest in having one source for receiving early warning 
information in their multi-hazard context.  

Sri Lanka’s Digital Literacy (i.e., the number of people who could use a computer, tab, or a 
smartphone) is 50.1% (2020)3. As a result, a considerable number of people living in rural areas are 
using smartphones. Besides, the leading mobile service providers (Mobitel and Dialog) provide a 
good 3G + coverage in the country with fairly higher reliability and efficiency. Therefore, the majority 
of risk communities can benefit from a mobile app that offers multi-hazard early warnings specific to 
their local contexts. However, there are many pockets with low signal strengths and areas with no 
coverage.  Therefore, it is important to identify other digital and non-digital community-based 
approaches for reaching digitally isolated communities at risk.  

The community members Maragahadeniya area stated that at the present only way of informing of 
any hazard events such as landslide signs, increase in water level, or possible dike breach to the 
relevant authorities is to call DMC. However, the follow-up investigations are slow and as a result, 
valuable time for informing other community members of a critical hazard can be delayed.  The 
community members felt that the use of a mobile app for reporting potential hazards with evidence 
to the authorities by the community themselves can speed up the investigation process. 
Furthermore, they felt the mobile app can be used as a community tool to inform other members of 
the community of emerging hazards. Furthermore, the community are interested in knowing hazard 
events which have taken place in their surroundings. This is because, from their past experience, 
they know that such events can have a cascading impact on their locality. As a result, the community 
was interested in having the ability to listen to hazard warnings in their surrounding areas as well as 
monitor river levels through IoT sensors.  
 
 
 
 
 
 
 
 
 
 
 
 
9. Technology Platform Preparation 

 
3 Department of Census and Statistics, 2020, Computer Literacy in Sri Lanka 
http://www.statistics.gov.lk/Resource/en/ComputerLiteracy/Bulletins/AnnualBuletinCompu
terLiteracy-2020  
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Technology development in this project adopted the Living Lab methodology, taking co-design and 
co-evaluation as the basic principle for developing the technology solutions, involving all the 
stakeholders in the project.   
 
4.1 MOBILISE Platform  
Figure 2 below shows the overall system architecture of the MOBILISE platform, which has been 
built on a micro-service architecture. It offers a set of cloud-based digital services for local and 
national government agencies to collaborate in building local community resilience. The current 
digital services provided by the MOBILISE 3.0 platform include MOBILISE: Data Engine, MOBILISE: 
Risk Explorer; MOBILISE: Scenario Generator; MOBILISE: IoT Network Integrator; MOBILISE: Early 
Warning System; MOBILISE: Community App – MOBISense.    
 

 
Figure 2: MOBILISE Platform  
 
In order to engage with the  stakeholders to evaluate and refine, the MOBILISE platform was initially 
prepared as follows:  
1. A Dedicated MOBILISE platform node was created to support the collaboration among the 

partners (https://kalutara.mobilise-srilanka.org/webapp/).  
2. Following the initial requirement captured from the users, the MOBILISE Data Engine was 

extended with the following features: 
1. Online registration and login features for the partners 
2. Three types of user roles (Superuser for setting up the node; GIS expert users who 

can upload data to the platform; domain experts who are interested in exploring data 
and making decisions) 

3. Specify the ownerships of the data loaded onto the platform 
During the Pilot project, the digital services of the MOBILISE platform were continuously refined in 
response to the user feedback as described  in the following sections.  
 
 
4.2 MOBISense Mobile App for Early Warning  
The initial requirement captured during the first phase of the project suggested the following 
requirements for the MOBISense App :  
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1. Although the project is mainly focusing on landslide warnings from NBRO, it should provide 
an integrated app to receive warnings for floods (from the Department of Irrigation), and 
hazardous weather conditions (from the Department of Meteorological).  

2. Communities should be able to upload incidents to inform relevant government organisations 
and other community members of hazard incidents.  

3. Communities should be able to have access to river gauges to monitor the status of a river so 
that they can take necessary actions as they wish. 

4. The interface should be easy to use and support three languages (English, Singhalese and 
Tamil). 

By taking these initial requirements as the basis, the underlying architecture of the MOBISense app 
was refined as presented in Figure 3.  The implementation of this architecture involved redesigning 
the user interface to improve its feasibility as well as redesigning the MOBILISE: Workflow engine to 
support the management of the early warning message coordination among the government 
organisations as well as handling of the community engagement and their reported hazard 
information.  
 

 
 

Figure 3: MOBISense EWS System and Mobile App 
 
 
 
 
 
 
 
 
 
 
1. Case Study Implementation and Evaluation   
The initial gap analysis, high-level requirement capture (Section 3), the second evaluation of the 
MOBILISE platform and the continuous engagement with the stakeholders led to the identification of 
the following case studies to be  implemented using the  MOBILISE platform :  
1. Case Study 1: Identification of communities at high risk due to landslides in order to develop 

targeted programmes to build community resilience.    
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2. Case Study 2: Evaluate the economic risks due to the impact of landslides on agriculture 
products (rubber, tea, coconut) 

3. Case Study 3: Develop an approach for supporting risk-sensitive land use and urban 
development planning. 

4. Case Study 4:Predict and visualise the climate change impact in the Kalutara District  
5. Case Study 5: Community-based multi-hazard early warning system that brings the 

community as an active participant  
However, due to the time constraints and available resources, the team worked with the 
stakeholder to implement case studies 1, 2, 3, and 5. Nevertheless,  the project team has taken the 
challenge of  predicting climate change in Kalutara for 2030, 2050 and 2080 by using advanced 
climate models to illustrate the potential of using the MOBILISE platform  for planning against future 
climate change by simulating predicted rise in temperature and precipitation. This work will be 
further enhanced to understand the impact of climate change on local weather, floods and 
landslides,  and subsequently on the agriculture production and the increased risks on communities 
living in Kalutara. 
 
5.1 Evaluation Methodology  
The purpose of the evaluation was to investigate the user satisfaction of the MOBILISE platforms in 
terms of:  

1. Does the system offer functions they want and need?   
2. Does the system offer the information that they want and need? 
3. Is the system easy to understand and use?  

The outcome of this evaluation was then used to guide the further technical development of the 
MOBILISE platform to ensure the platform can be used by users to fulfil the intended tasks such as 
understanding local risks, risk assessment, risk communication, respond to early warning etc.  
 
The following section provides the implementation and evaluation of the chosen case studies..  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.2 Case Study 1:  Identifying  communities at high risk  
The purpose of this case study was to evaluate the ability of the MOBILISE platform to integrate 
various data sources to establish a common understanding of local risks and identify the 
communities at risk due to landslides.  The following process was deployed in order to develop a 
complete local risk view and identify the communities at risk which then led to the establishment of 
30 community-based programmes to work with the communities to build their resilience.  
 
Step 1: The following data was collected from various agencies and uploaded to the MOBILISE Data 
Engine with the view to exploring local risks due to landslides.  
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Data Layers  Data Owner 
 

Landslide Hazard maps National Building Research Organisation 
 

Landslide symptoms  National Building Research Organisation 
 

Land use data  Land Use Policy and Planning Department  
 

Building and Roads Survey Department 
 

 
 
Step 2 : Visualisation of the Hazard and Exposure Layers for identifying pockets of risks 
 

 
Figure 4a: Landslide Hazard Layer: The layer shows 
the landslide probability in four different classes as 
classified by the NBRO.  

 
Figure 4b: Landslide Symptoms Layer: This 
layer shows the recent landslide symptoms 
identified by communities & NBRO officers. 
The map shows the overlay between the 
landslide hazard layer and the landslide 
symptom layer 
 

 
Figure 4c: Residential building Layer and with 
landslide symptoms layer: This is overlapping the 
landslide symptom locations and building layer. 
Landslide symptom layer mark in red dots and 
buildings are represented in purple colour.  

 
Figure 4d: Landslide flow path simulation: The 
landslide flow path simulation was derived 
based on the Yellow/Red zoning concept. The 
yellow zone represents the low-impacted 
areas, and the red zone the high-impact areas.   
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Figure 4e: Clustering of high-risk areas: The landslide 
clustering was conducted in the Kalutara district by 
considering the landslide symptom locations and 
landslide hazard zonation layer. Accordingly, 160 
landslide high risk clusters were identified in the 
Kalutara District area. The red boundary shows the 
landslide high risk clusters in the Kalutara district.  

Figure 4f: 30 Chosen High-risk communities for 
engagement: The results were communicated 
with the stakeholder agencies, and based on 
the feedback 30 communities were identified 
for further investigations.  

 
All this information were uploaded to the MOBILISE platform and shared with all the stakeholders. 
Separate user logins were created for each organisation to access and upload the information. 
 
 
Step 3:  Presentation of the 160 risk clusters to the divisional secretaries and Grama Niladharies to 
discuss the local risks and identify 30 clusters for initiating community engagement activities.  
 

  
 

Figure 4g: The outputs were presented to the GN officers and divisional secretary to get 
feedback on the findings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Step 4:  Assessment of Risks of these clusters using a risk Matrix. Example of the risk matrix 
developed for Diganna is presented in Figure 5 below.  
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Figure 5:  Risk matrix for the Diganna GN 

 
A risk index was developed to monitor the risk status of the community by using the NBRO surveyed 
information under the risk profile development programme. The twenty-five indicators were 
developed for monitoring of the risk levels, and the peak in the graph presents  a gap in the 
community.  
Step 5: Carry out a collaborative Risk Strategy Development involving the local actors (Eg. The 
following strategies were agreed upon for an area called Diganna). 
 
Table 1: Strategy for addressing local risks at Diganna GN 

Identified Strategies  Strategies linking to RISK 
index  

Establish the Disaster Management Committee to 
Diganna area. 

T1, T2, T3 

Practice the Planning and Building Regulations for Building 
Constructions and Approval. 

H1, H2, H3, H5, H6, H10 

Identifying the core economic value as trading and 
strengthening core value with infrastructure. 

E1 

Increasing the internal accessibility of the Diganna GN 
Division by strengthening the local road connectivity. 

D4, R1, R2 

Providing drainage system to discharge wastewater. 
  

H12 

Enhance the communication facilities  T5, O1 
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Step 6 : Conduct community workshops to present the risk assessment in their local area and 
capture their concerns and proposals for risk reduction.  
 

 
Figure 6a: Community based hazard map 
was developed during the discussion.  

 
Figure 6b: A community awareness programme was 
conducted before getting the feedback.  

 
Figure 6c: Community hazard mapping and discussion  

 
The following feedback was received from the community.  
 

1. Community is requesting a safe location during a disaster.  
2. Since the early warning system is not proceeding properly due to unavailability of 

proper communication network. The community requested to solve the 
communication issues.  

3. Requesting to investigate the new springs which recently occurred around the area.  
4. Currently, the school is used as the evacuation centre and the community is 

requesting a new evacuation centre. 
5. People asked to organize a CBDRM program.  
6. People request to create a new village in forest areas (Harambakanda/Thennapita) 

which locates in the GND.  
7. The community opinion is that the government allocates money only for the 

resettlements and not for the mitigation actions. They requested to develop a 
mechanism to secure their current living space.  

8. Request to do rapid investigation for high-risk areas.  
 
During the execution of the above application scenario, the evaluation of the overall MOBILISE 
platform was conducted involving the following subjects:  
1. NBRO and DMC Officers who are interested in representing and communicating local 

hazards and risks to other local actors. (received feedback from 3 officers) 
2. Staff from the Land Use Policy and Planning Department who are interested in using the 

system to understand local risks to ensure their land use plans are risk-sensitive. (Received 
feedback from 2 officers) 
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3. Staff from the District secretary who are interested in developing resilient communities and 
economic growth (received feedback from 2 officers) 

4. District Secretaries and Grama Niladharies who are interested in developing resilient 
communities (presented to 40 Grama Niladharies and 14 district secretaries, and received 
feedback).  

The following table summarises the overall feedback captured in order to further develop the 
MOBILISE platform.  
 
Table. 2: Evaluation feedback from the stakeholders during the first evaluation and actions taken 
Area Features Evaluation Feedback Action Taken 
    
 
 
Data 
Management  

Data upload Data upload process is not 
clear. Further training is 
required to understand the 
data upload and data styling 
features.  

A detailed user manual was 
developed and one day 
training session was organised 
for the stakeholders on the 
26th July 2022. 

Data cleansing Some geospatial data is not 
positioned at the correct 
location on the map during 
the data preparation. 
Some GIS fields have field 
names which are not easy to 
comprehend. Therefore, it is 
important to provide support 
for providing meaningful 
names for such fields.   

The position of the data was 
corrected by specifying the 
correct coordinate system.  
 
The names of various fields 
were amended to improve 
clarity.  

User Management 
features  

At present data in the data 
engine can be deleted by 
staff from other 
organisations. Therefore 
mechanisms should be in 
place to avoid others deleting 
the data by accident. Only 
the data owners should be 
allowed to delete data if 
necessary.  

The user roles of the 
stakeholders were  clearly 
defined. Only the GIS experts 
were given the authority to 
load and delete data. The 
disaster domain experts were 
given the authority  to explore 
data and create scenarios.  

Data ownership  At present the data 
ownership is fixed to one 
organisation.  

This feature was corrected so 
that the data owners are 
represented accurately in the 
system.  

Data Configuration  The category names are 
fixed. The user should be able 
to define their own data 
categories. 

The user was given the ability 
to attach meta data for 
different data layers.  

 Visualisation of data 
layers 

The scrolling feature of data 
engine interface is not visible 
and hard to manipulate.  

This feature was corrected.  

Risk Visualisation  Layer visualisation Not possible to scroll the 
layers in the legend interface 
as the number of layers 
grows. 

This feature was corrected. 

Scenario Risk analysis  It is useful to provide support The Scenario Generator was 
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Generator for analysing the local risks 
within different 
administration boundaries. 
The user should be able to 
explore risks at district level, 
divisional level and go down 
to GN level based on their 
interest.  

redesigned to provide a 
detailed analysis of the risks at 
district level, divisional level 
and GN level.  An image of the 
new interface is presented in 
Figure 7.  

Useability   Menu  system  Easy to understand, but some 
menus need extra support for 
traversing lists.  

The interface is refined to 
make the traversing easier.  

 Look and feel  Easy to understand the 
overall structure of the menu 
system 

 

 Learnability  The system can be mastered 
within a short period of time.  

 

 
 
The Figure 7 below shows, the new interface of the MOBILISE Scenario Generator developed 
in response to the user feedback.   
 

 
Figure 7: Updated Scenario Generator for exploring risks at different administrative boundaries 
  
The final evaluation of the MOBILISE platform, involving the same stakeholders resulted in the 
following feedback as shown in Table 3. 
 
Table. 3: Final feedback from the stakeholders  
Area Features Evaluation Feedback 
   
 
 
Data 
Management  

Data upload Important to include the scaling factor of the data as meta 
data 

User Management 
features  

At present GIS experts have the ability to delete data from 
other organisations. It will be good to have a activity log and 
introduce undo button in case data is deleted by a GIS expert 
by mistake.  

Data Configuration  It will be good to allow the user to link various data layers 
and allow them to specify which fields from each layer should 
be displayed in the map interface.  

Risk Visualisation  Layer visualisation Include some landmarks in the map so that people can easily 
identify where they are in the map.  
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Inclusion of  3D data could be useful for users to identify the 
magnitude of the hazard and their impact on the 
infrastructure. 

Scenario 
Generator 

Risk analysis  It will be useful to include more analytical and GIS operations 
to create more complex scenarios in the future.  
Support for generating reports  should be included.  

Useability   Menu  system  Easy to understand and traverse.  
 Look and feel  Easy to understand and invoke different functions 
 Learnability  Easy to learn. However, basic GIS training is required for 

people who are not technical.  
 
 
 
 
5.3 Case Study 2: Evaluation of the economic risks due landslides on agricultural zones 
 
The purpose of this case study was to evaluate the capabilities of the MOBILISE platform to assess 
the economic impact of a hazard on local economic assets. In the context of Kalutara, this case study 
explored how landslides could lead to economic losses in rubber, tea, paddy and coconut 
production.  
 

However, the damage assessment in monitory terms was calculated only for tea and rubber as a way 
of demonstrating the functionality of the MOBILISE platform. The rates were developed by collecting 
data through the websites   “Tea small holdings development”  and “Department of export 
agriculture”,  and discussion with the Rubber Development Officer in the Kalutara District.  The 
collected information is data on farmlands such as extents, price per kilograms, inputs used and 
output produced, revenue and costs of cultivation, and input and output prices. The calculated loss 
of damages are estimated as shown in Table 4 below.  The same process can be extended to other 
crops such as paddy and coconut. 
 
Table 4: Forecasting Damage and Loss  

Description Unit Rate (Rs.) 
Agricultural Production loss only Tea 100sq m 9,600.00  
  Rubber 100sq m 11,200.00 
        

Damage to crops Tea 100sq m 28,235.32 
  Rubber 100sq m 25,212.62 

The impact of a chosen set of possible landslides on agriculture production was produced using the 
following steps. An administrative division called  Palindanuwara was considered as the area to 
demonstrate and pilot the process. 
 
Step 1: The following data was collected from various agencies and uploaded to the MOBILISE Data 
Engine with the view to exploring local risks.  
 
Data Layers  Data Owner 
Landslide Hazard maps National Building Research Organisation 
Landslide flow path analysis National Building Research Organisation 
Land use data for various crops Land Use Policy and Planning Department  
Unit rate analysis Produced by National Building Research Organisation using the 

open data and through expert knowledge.  
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Step 2: The landslide flow path data and the agricultural land use data for rubber, tea, coconut and 
paddy were loaded to the Data Engine and then Visualised using the Risk Explorer.  
 
Step 3:  The landslide flow path data for a division called Palindanuwara was entered as the hazard 
layer and the agricultural land use data for tea, rubber, coconut and paddy were entered as the 
exposure data to the Scenario Generator. The scenario Generator was then invoked to initiate the 
impact of the landslide on the team and rubber production area. The figure below shows the 
impacted area units in the infographic interface (where each unit displayed is equivalent to 100 
sqm).  
 

 
Figure 8a:  Area of 268,300 sqm of rubber estate will beimpacted in the simulated area 

 

 
Figure 8b: Area of 23,200 sqm tea estate will be impacted in the simulated area 

 

 
Figure 8c: Area of 9,500 sqm paddy fields will be impacted in the simulated area 

 
The final evaluation involving the stakeholders resulted in the following additional feedback:  
1. The Infographics interface should be extended to include cost calculations (eg. area in units x 

loss per 100 sqm).  
2. At present the impacted area is shown in amber for all the agricultural products. The user 

should be able to style different colours  for different agriculture products so that is easy to 
understand when multiple impacts are visualised.  
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5.4 Case Study 3:  Land Use Assessment Against Landslide Risks  
 
This particular case study was proposed by the District Secretary since uncontrolled human 
settlements are increasing the landslide risks  on communities. The purpose of this case study was to 
explore how the MOBILISE platform can be used for establishing a detailed understanding of the 
local landslide risks and use that knowledge to guide risk-sensitive urban development and build 
resilience of the communities already living in the landslide prone areas.   
 
This case study selected 
Maragahdeniya and Diganna 
GN areas in the Baduraliya 
Division of the  Kalutara 
District since they were  
identified as high-risk clusters 
during the first case study of 
this project.  
 
 
 
 
 
 
 
 
 
This case study was set out to answer the following questions: 
1. What are the high landslide risk areas that should be restricted for further human settlements?  

How many  families are already living in this area and how can we ensure their safety ?  
 

2. Has the area development plan, developed by the Urban Development Authority (UDA), 
considered local risks to avoid further exacerbation of local risks ?  

 
3. What are the safer lands for future urban development ?  

 
In order to answer the above questions, NBRO developed a landslide hazard zonation map with four 
types of hazard zones by analysing the slope angles of the terrain, landslide risk level and landslide 
flow path,  as shown in Figure 9.  In this map, the Red (Restricted) Zone marks the areas with critical 
risks and, therefore, they are restricted for any construction. The Amber (Control) Zone have high 
landslide risks and therefore landslide mitigation measures is required to control landslides.  The 
Yellow (Warning) Zone is having comparatively less landslide risk, but the populations in the area can 
apply early warning measures for their safety while living in the area.  The Green (Development) 
Zone areas are safe and therefore suitable for development. These hazard zone maps were loaded 
onto the MOBILISE platform to allow the District Secretariat to establish a better understanding of  
the  hazard zones. 
 
The Table 5 below has been proposed  by NBRO  to guide future urban development taking risks into 
considerations.  
Table 5: Proposed permissible activities within risk zones 

 Proposed Land use category 

Figure 9- Hazard zonation maps developed by NBRO  
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Development 
Zone Warning Zone Controlled Zone Restricted Zone 

Residential Suitable for Use Detailed 
Investigation Not Suitable Not Suitable 

Retail & 
Commercial Suitable for Use Detailed 

Investigation Not Suitable Not Suitable 

Office Suitable for Use Detailed 
Investigation Not Suitable Not Suitable 

Industrial  Suitable for Use Detailed 
Investigation Not Suitable Not Suitable 

Parks/ 
Playgrounds Suitable for Use Suitable for Use Detailed 

Investigation Not Suitable 

Agricultural  Suitable for Use Suitable for Use Suitable for Use Detailed 
Investigation 

 
 
Safe Land for Urban Development  
 

 
Figure 10: Safe zones for development in Maragahadeniay 
In order to initiate the implementation of a risk-sensitive urban development concept in Kalutara, 
NBRO has already initiated discussion with UDA to  compare their area development plan to agree 
supportive standards. Work is underway within NBRO to study the existing guidelines of the UDA to 
make sure they fit into the risk-sensitive urban development concept proposed in Table 5.   
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However, due to various historical reasons, people are still living and working in restricted, control 
and warning zones. Therefore,  the following guidelines, shown in Figure 11, has been proposed by 
NBRO as a way of creating a resilient environment for the community in the future:  
1. No new development should be allowed in the Restricted Zone and will be preserved for 

nature.  
2. No new housing should  be allowed in the Control Zone due to high risks. Existing houses 

need to be relocated or countermeasures need to be taken to protect the property.  
3. New houses can be allowed in the Warning Zone, but after a thorough analysis of the 

surrounding for possible landsides and with good early warning system in place. No public 
facilities are allowed in this zone.  
 

 
Figure 11: Red-Yellow zone concept for land use planning 

 
Identification of  families living in Red, Amber and Yellow Areas 
 
Due to the delays in structural mitigations and the relocation process, people are living in restricted, 
control and warning zones.  They are currently ‘living with hazards’ and relying on landslide early 
warnings for safety.   In this case study, the MOBILISE platform was used to identify the families 
living in these Red, Amber and Yellow areas, following the following steps: 
 
Step 1: NBRO first  uploaded the landslide hazard digital layers to the MOBILISE Data Engine. The 
hazard map includes layers based on the potential and the possible flow directions of landslides. The 
Yellow-Red concept was used to analysis the landslide flow-paths in the Maragahadeniya area. In the 
concept, Red polygons indicates the high impacted zones and Yellow polygons  indicates the low 
impacted zones.  
 
Step2: Scenario generator was  used to calculate the buildings that will be impacted from each 
landslide flow path types.  
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Figure 12a: Ten houses were identified in the Maragahadeniya GN division as high risk since they are 
on the flow path of  high probable landslides. 

 
Figure 12b: Three houses were identified in the Maragahadeniya GN division as low risk since they 
are on the flow path of  low probable landslides. 
 
Step 3: With this enhanced understanding, NBRO is now introducing the MOBISense app for 
enhancing the ability of these communities to receive early warnings to ensure their safety.  
 
 
 
 
 
 
 
 
 
 
5.5 Case Study 4: Climate change impact  
 
The purpose of this case study 4 was to use the state-of-the-art in global climate change models to 
predict the possible climate change in Kalutara in 2030, 2050 and 20280 for  two shared socio-
economic pathways (SSP2-4.5 and SSP5-8.5). This case study aims to illustrate how the precipitation 

The picture can't be displayed.
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and temperature in Kalutara may change in the future so that decision makers can understand the 
possible climate impacts on agricultural production, floods, landslides and overall risks in the locality.  
The climate change prediction was conducted with the support of a climate modelling expert and 
the methodology used in this prediction is presented below.  
 
It is important to collect historical as well as the future climate projections data for the analysis. 
There are serval sources of globally and regionally available historical meteorological datasets. For 
example, the CHIRPS precipitation data from Climate Hazard Group (CHG), with 5x5 km2 resolution, 
is available from 1981 to date. APHRODITE project precipitation data from RIHN/MRI/JMA, with 
25x25km2 resolution, is available from 1951 to 2007. For temperature, ERA5 re-analysis 
temperature data (https://cds.climate.copernicus.eu), is available since 1950. In addition, in-situ 
observed meteorological data (rain gauge, temperature data) over a longer period are also needed 
for result verifications and GCM bias corrections. 
 
When selecting climate projection data, a thorough review is required to acquire future climate 
change data with an acceptable horizontal resolution to assess the impacts of future climate-
relevant sectors in the target country. The NEX models (CMIP6 models), which have future climate 
change scenarios from 35 GCMs under two shared socio-economic pathways (SSP2-4.5 and SSP5-
8.5) with 25x25 km2 resolution, provide a good database for starting the analyses, in particular for 
regional analysis. 
Table 6: Data Field Description for NEX-GDDP 

CMIP6 models included 35 GCMs 
UKESM1-0-LL, TaiESM1, NorESM2-MM, NorESM2-LM, 
NESM3, MRI-ESM2-0, MPI-ESM1-2-LR, MPI-ESM1-2-HR, 
MIROC6, MIROC-ES2L, KIOST-ESM, KACE-1-0-G, IPSL-CM6A-
LR, INM-CM5-0, INM-CM4-8, IITM-ESM, HadGEM3-GC31-MM, 
HadGEM3-GC31-LL, GISS-E2-1-G, GFDL-ESM4, GFDL-CM4_gr2, 
GFDL-CM4, FGOALS-g3, EC-Earth3-Veg-LR, EC-Earth3, 
CanESM5, CNRM-ESM2-1, CNRM-CM6-1, CMCC-ESM2, CMCC-
CM2-SR5, CESM2-WACCM, CESM2, BCC-CSM2-MR, ACCESS-
ESM1-5, ACCESS-CM2 

SSP scenarios SSP2-4.5 and SSP5-8.5 

Temporal resolution 
Daily from 1950-01-01 to 2100-12-31 
from 1950 through 2014 (“Retrospective Run”) and from 
2015 to 2100 (“Prospective Run”) 

Spatial Resolution 0.25 degrees x 0.25 degrees 
Climate Variables Precipitation, Maximum and Minimum Temperature 
Dataset Projection and Datum Geographic, WGS84 

Data Access https://ds.nccs.nasa.gov/thredds/ncss/AMES/NEX/GDDP-
CMIP6  

 
However, all GCMs of the CMIP6 are not applicable to all regions of the globe. Based on the region of 
interest, GCMs are required to be selected from the available GCMs under CMIP6. For instance, 
entire Sri Lanka, the selection of suitable GCMs was carried out based on a climatological analysis. 
The analysis identified a subset of CMIP6 models based on a set of metrics that avoided the least 
realistic models but included models to capture the maximum possible range of change with 
satisfactory performance across all the metrics. On basis of these studies, the following GCMs were 
selected (Table 7). 
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Table 7: Selected GCMs considered for the present study 
Target Area Selected GCMs 

Kalutara district UKESM1-0-LL, NorESM2-MM, NorESM2-LM, MRI-ESM2-0, MPI-ESM1-
2-LR, MPI-ESM1-2-HR, MIROC6, MIROC-ES2L, IPSL-CM6A-LR, INM-
CM5-0, HadGEM3-GC31-MM, HadGEM3-GC31-LL, GFDL-ESM4, GFDL-
CM4_gr2, GFDL-CM4, EC-Earth3, CanESM5, CNRM-ESM2-1, CNRM-
CM6-1, CMCC-ESM2, CMCC-CM2-SR5, CESM2, BCC-CSM2-MR, 
ACCESS-ESM1-5, ACCESS-CM2 

 
As the present study is on identifying extreme events in the future with an aim to understand the 
possible maximum hazardous level for the target areas. So, it is logical to identify those models 
amongst the 25 models that depict the extreme events in the future in the target areas. In the 
province, the future scenarios of 2030 (taking the average from 2016-2045), 2050 (taking the 
average from 2036-2065) and 2080 (taking the average from 2066-2095) were generated based on 
the current climate (rainfall and mean temperature from 1985-2014) over the same study area 
during annual and seasons.  
 
A Skills Test is suggested in the literature for the identification of the models. Skill Test involves 
calculation of change of annual mean temperature (∆T) and % change of annual precipitation (∆P%) 
from each of the models (CMIP6 models) from NEX with SSP2-4.5 and SSP5-8.5 scenarios. The results 
are plotted in a scatter plot for the entire country which gives possible extreme conditions over the 
region during the 2030s, 2050s and 2080s. The models which are closest to the 10th and 90th 
percentile of the change of annual mean temperature (∆T) and % change of annual precipitation 
(∆P%) during the 2030s, 2050s and 2080s in the two SSPs can then be selected. Figure 13 shows the 
scatter plot of the Skill Test for identifying suitable GCMs for predicting extreme conditions over the 
Kalutara district during the 2080s to depict the methodology.  
 
As per Figure 13, MIROC6 (Wettest/Hottest) model shows extreme conditions (for precipitation and 
temperature) over the Kalutara district during all time horizons with SSP2-4.5 and SSP5-8.5 scenarios 
out of the 25 GCMs considered. 
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 Figure 13: Selected models for both SSP2-4.5 and SSP5-8.5 representing extreme conditions in  
Kalutara district for 2080s. 
 
The advantage of using the Skills Test to identify extreme GCMS are: 
1. Different climate variables from different models (or sets of models) are not mixed as it may 

lead to values having internal inconsistency and may not be physically plausible. 
2. Ensured all information and data are placed in the context of the emissions scenarios used 

(SSP2-4.5 is a medium-scale emission scenario, whereas SSP5-8.5 represents a strong mitigation 
scenario). 

3. Baseline periods are of sufficient duration to include a range of climate variations and 
encompass the same number of years as the future periods.  

4. The GCM biases were handled by converting results to changes relative to a baseline period or 
by using a bias correction method such as the BCSD method considered in this study (ADB, 
2017) 

 
There are also some disadvantages of the Skills Test approach to GCM selection: 
5. The first issue is related to the scale of the application. During the first selection step, projected 

changes are averaged over the entire area, and this may dilute the spatial variation in projected 
changes (A potential solution for that is to divide the study area into multiple parts and apply 
the selection approach to each part independently). 

6. Its envelope changes in means during the selection approach. This may result in a reduction in 
the range of projections of changes in climatic extremes in the ensemble. 

7. Choose the range in projected climate change to be leading over the historical performance to 
ensure including all possible futures as projected by the CMIP6 

8. Multi-model ensemble, which is desirable for the planning of adaptation strategies.  
9. Seeks the optimal balance between ensuring that the selected GCMs represent changes in 

average and extreme climatic conditions well but at the same time have reasonable skill in 
simulating the past climate, with a focus on the monsoon dynamics. 
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Construct higher resolution (1km×1km) climate surfaces 

Since the resolution of the NEX dataset is coarse (i.e. 25×25km^2), it might prevent detailed analysis 
of climate change at national and especially local scales.  Comprehensive analysis of local impacts of 
climate change, such as changes in climate extremes, agriculture and water resources, etc., requires 
local, high-resolution climate variables that cannot be obtained directly from coarse resolution 
projections. Therefore, it is more important to include a downscaling methodology for generating 
high resolution (1km×1km) datasets for further impact studies in the target areas.  
A robust regression approach (Evans and Ram, 2016) has been used for downscaling temperature 
data with consistent success. This uses coarser resolution data as the dependent variable and Digital 
Elevation Model (DEM) (1×1km^2) as the independent variable to build a bivariate (or even 
multivariate) regression model.  Then it generates higher-resolution data over the area of interest. 
This can be done using a variety of statistical models but, robust regressions can handle data with a 
very large sample size without introducing too much bias.  
 

 
Figure 14: Downscaling temperature data to 1×1km^2 resolution using Tmax and GTOPO 30 DEM 
data in spatial-Eco 1.0-0 R package 
GTOPO30 a global digital elevation model (DEM) with a horizontal grid spacing of 30 arc seconds 
(approximately 1 kilometre) was used as an input to downscale temperature data. The DEM was 
derived from several raster and vector sources of topographic information and is available as tiles for 
ease of usage. The downscaling is carried out using functions available in spatial-Eco 1.0-0 R package 
:  
(https://cran.r-project.org/web/packages/spatialEco/index.html).  

 
It is difficult to find relationships between precipitation and elevation to build a nonlinear or circular 
function, thus a straight univariate resampling method of bilinear has been used to convert 
25km×25km resolution precipitation data into a 1kmx1km resolution grid. APHRODITE data set is 
used as the reference surface to resample precipitation surface. This resampling process can 
generate approximate patterns as per the reference data surface and it doesn’t disturb the pattern 
of the original GCM. Downscaling to 1km×1km was carried out of selected GCMs using the above 
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process that represents possible extreme conditions. Downscaled 1km×1km resolution datasets 
were used for developing future climate projections and analyzing hotspots for the target area.  
 
 
The Figures below shows set of sample outputs from the climate prediction simulation in the 
Kalutara district from 2030 to 2080, using SSP5-8.5 and SSP2-4.5 into consideration.  
 
 

 
Figure 15a: Mean Temperature for SSP5-8.5 

 
Prediction indicates that the 
max Temperature will 
increase from 310c 330c from 
2030 to 2080, for extreme 
GCM, MIROC6 and SSP5-8.5 
pathway. 
 

 
Figure 15b: Mean Temperature for SSP2-4.5 

Prediction indicates that the 
max Temperature will 
increase from 300c 310c from 
2030 to 2080  for extreme 
GCM, MIROC6 and SSP5-8.5 
pathway. 
 

  
 

 
Figure 15c: Change in Temperature SSP5.8.5 

 
 
 
 
 
 
Prediction indicates that the 
max average change in 
Temperature : 10 c (in 2030 to 
2050) and 20C in 2080 
for extreme GCM, MIROC6 
and SSP5-8.5 pathway. 
 

 Prediction indicates that the 
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Figure 15d: Change in in Temperature SSP2.4.5 

max average change in 
Temperature : 10 c from 2050 
to 2080 for extreme GCM, 
MIROC6 and SSP5-8.5 
pathway. 
 

 
 

 
Figure 16a: Change of precipitation for SSP5-8.5 

 
Projection indicates that the 
annual average 
precipitation likely to increase 
1% to 2% by 2030s; 8% to 
9% by 2050s and 17% 
19% by 2080s, for extreme 
GCM, MIROC6 and SSP5-8.5 
pathway. 
 

 
Figure 16b: Mean Temperature for SSP2-4.5 

Projection indicates that the 
annual average 
precipitation likely to increase 
2% to 3% by 2030s; 11% to 
12% by 2050s; 11% 
13% by 2050s, for extreme 
GCM, MIROC6 and SSP2-4.5 
pathway. 
 

 
The simulation and visualisation of the above predicted changes to temperature and precipitation 
has now being used as a way of initiating a conversation between NBRO, Irrigation Department, Met 
Department, Climate Secretariat and District Secretary to discuss the resilience in agriculture and  
economy. As the future work, this case study will be further developed to simulate impact of climate 
change in floods and landslides in Kalutara.  
 
 
 
 
 
 
 
 
 

The picture can't be displayed.

The picture can't be displayed.
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5.6 Case Study 5 :Community-based multi-hazard early warning  system  
 
The purpose of this application scenario is to evaluate the MOBILISE Early Warning System and the 
MOBISense mobile application to establish a community app for citizens to receive multi-hazard 
early warnings through a single app,  as well as for the community to become an active participant in 
informing the government agencies and other community members of emerging hazards.  The 
following process was adopted to evaluate the MOBISense App using a small group of carefully 
selected participants who can contribute to open discussions for the development of the App.   
 
Step 1 :  Internal evaluation of the MOBISense Application was conducted involving the community 
engagement experts within NBRO and the technical developers from the THINKlab and the Tecxal 
System Ltd. These internal evaluation results were used to refine the MOBISense application further 
to include the following features.  
1. The ability of the officers from NBRO to trigger early warnings using the MOBILISE 

workflow engine 
2. Include daily weather as an attractor to get the community to regularly use the platform. 
3. Inclusion of river sensor data for communities to monitor the river level 
4. Provided communities to upload hazard incidents without the need to login into the app 
5. The ability of the officers to check these incidents and validate them to make them available 

to other communities.  
The Figure below shows the look and feel of the overall MOBISense app prototype.  
 

 
Figure 17a: App Configuration page 

 
Figure 17b: App Interface once launched 

The picture can't be displayed. The picture can't be displayed.
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Figure 17c: Live Weather  

 
Figure 17d: Early Warnings 

 
Figure 6e: Monitoring of River Levels 

 
Figure 6f: Monitoring of River Level of a given 
location 

The picture can't be displayed. The picture can't be displayed.
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Figure 17g: Community reporting of hazards 

 
Figure 17h: Community reported Hazards 

 
Step 2: Participants were chosen to have a good representation of different age groups ensuring 
gender balance as shown in Table 3 below.  They were chosen from the Maragahadeniya area which 
was identified as a high-risk cluster during the case study 1.  
 
Table 8:  Profiles of Subjects chosen for Evaluation 
No Group Ages Group Members 
1 Gen Z 10 - 25 06 members in each 

group 
(03 Mens, 03 Females) 

2 Millennials 26 - 41 
3 Gen X 42 - 57 
4 Boomers 58 - 76 
    
 
Step 3: The evaluation of MOBISense was conducted in two stages. During the first stage, a 
community discussion was organised to collect the baseline data about their challenges in receiving 
early warnings and the media they used to receive early warnings.  This feedback is already 
summarised in Section 3. The initial MOBISense was installed on their mobiles for daily use. 
 

The picture can't be displayed. The picture can't be displayed.
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Figure 18: Collection of baseline data from the community 
 
 
Step 4: The second community workshop with the subject groups was conducted after 3 weeks to 
collect their feedback.  
 

  
Figure 19 : Workshop to receive community feedback on MOBISense 
 
The following POSITIVE feedback was received from the participants: 
1. The community has frequently used the mobilize – sometimes daily on days with adverse 

weather conditions 
2. The community mostly use the app for obtaining weather forecasting 
3. The ability to report the incident is one of the motive features of the application 
4. The community has identified the “location-specific information” feature as one of the 

weaknesses of the app. 
 
 
 
 
 
 
 
 
The following additional features were requested by the community.  
User Feedback Action Taken 
   
Feedback from The App should offer ability to The App was extended so that the user can 

The picture can't be displayed.
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Community 
members  

view the warnings from other 
areas. This is because the locals 
would like to know any 
upstream activities which is 
going to have a delayed impact 
in their locality.   
Furthermore the users want to 
make sure their loved ones 
living in remote areas are safe 
and warn them if necessary.  

subscribe to multiple locations (districts, 
divisions) and multiple hazard types.  

The app should operate in a 
low bandwidth network 
conditions. 
 

Reduced the content of the messages and 
used message compression.  
Furthermore, local storage was 
implemented to maintain images 
associated with messages to reduced the 
message size.   

Users should be able  to view 
the app information in an 
offline situation. This will allow 
users to go to a place where 
there is a network coverage 
and download alerts to show to 
other members of family or the 
community  
 

A local storage  was developed so that the 
alerts and warnings can be downloaded to 
the app when there is a mobile signal and 
then viewed  when is it  offline due to lack 
of mobile coverage.  

App should provide 
News/awareness material. This 
is useful to understand how to 
act during a hazard to ensure 
safety.  
 

This feature was introduced so that disaster 
management agencies can send news or 
awareness materials in advance of hazards.  

 
 
Field Officers  

To provide registration of 
digital volunteers who can 
authorise community reported 
incidents rather than waiting 
for the government officials to 
authorise to avoid delay.  
 

The backend of the app was modified so 
that the digital volunteers can be registered 
as authorised representative by the field 
officers to check and authorise the validity 
of an incident reported by a community 
member. Once authorised, the message can 
be seen by other community members on a 
map with other incidents reported by the 
other community members. .  

Allow officers to access early 
warnings across the country.  
 

The app configuration was modified, 
allowing field officers to register their 
interest in receiving all the alerts and 
warning messages across the country.   

 
 
Following the requirement for introducing the digital volunteers as well as the need for integrating 
the LoRaWan network as a part of the project, the MOBISense Architecture was modified as below 
in Figure 19. 
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Figure 19:  MOBISense Architecture for including Digital Volunteers and the LoRaWan Network 
 
 
In the final MOBISense Architecture, the digital volunteers were recognised as authorised personnel 
to check and approve the incident reports submitted by their local community members. Each digital 
volunteer is allocated to a specific locality and hence they are only allowed to authorise incidents 
within their own locality. Furthermore, the MOBISense Architecure was extended to integrate the 
messages to be sent via the LoRa network to a specific alarm configuration.  
 
 
 
Final Evaluation of MOBISense: 
The updated MOBISense app was evaluated involving 10 community members to identify the 
frequency of usage, response after receiving the alerts, positive features of the app. The community 
feedback of the final MOBISense is presented in the Table 9 below.  
 

Evaluation Feature Result 
Usage of MobisSnce 
application 

Almost all the member of the selected community has used the 
application.  
1. 60% of the community has used the app in rainy season 

2. 20% of the community has used the app weekly 

3. Another 20% of the community has used the app daily 

 
Actions taken after Almost all the members of the community have disseminated the received 

The picture can't be displayed.
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using/ receiving the 
early warnings through 
the app 

EW to neighbours and has discussed with them. 

 
Positive features of the 
app 

1. 80% of the community members consider the app’s ability to view 
and received  early warnings when connected but view them when 
there is no phone signal, as a  positive feature of the app. 

2. Another 20% of the community considered the app’s ability to 
receive location-based disaster early warnings as a  positive feature 
of the app. 

 
Motive features of the 
app 

The community consider the following as the motive features of the app 
1. Ability to receive disaster-related information such as early 

warnings and river water levels with flood levels 

2. Ability to receive disaster early warnings quickly compared to the 
existing mechanism 

3. Ability to receive location-specific warnings as per the user 
preferences 

4. Local incident reporting ability 

 
Community Rating on 
the App’s content 
 

1. 80% of the community rated the content of the app as 4 out of 5 

2. 20% of the community rated the content of the app as 5 out of 5 

 
Overall Community 
Rating on the App 
 

1. 80% of the community has rated the app as 5 out of 5 

2. 20% of the community has rated the app as 4 out of 5 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Summary 
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The MOBILISE platform and the MOBISense Early Warning app have been validated by the 
stakeholders and the community members in the Maragahadeniya area. The first case study on 
understanding local risks by integrating various risk information has enabled NBRO to identify 160 
clusters of communities at high risk. After exploring these local risks with the divisional secretaries 
and Grama Niladharies in the Kalutara District, NBRO has initiated working with 30 communities to 
build their resilience against climate-induced hazards such as landslides. This particular case study 
was useful in validating the digital services and the user interfaces of the MOBILISE platform, for 
supporting stakeholders to understand local risks and then work with the communities to implement 
programmes for building their local resilience.  
 
The second case study was useful in demonstrating how advanced hazard simulations such as 
landslide flow path simulation can be used to predict economic losses due to the impact of 
landslides in agricultural zones.  Typically the data required for such analysis resides in different 
organisations. This case study illustrated the power of integrating such data from different sources 
to understand the potential economic losses due to potential landslides,  and hence produce a 
business case to influence decision makers to take mitigation actions to safeguard their economic 
assets.  
 
The third case study explored an approach for identifying the local lands subjected to potential 
hazard risks and developing a land use management policy to support risk-sensitive urban 
development policies. This particular case study illustrated the benefits of combining risk 
information and land use information to allow agencies to work together to develop  sustainable and 
resilient environments for the community 
 
The fourth case study on climate change demonstrated how climate models can be scaled down to a 
regional level to understand how the local weather will change as a result of possible climate change 
pathways. This particular case study demonstrated which part of the Kalutara district will be most 
affected in terms of rain. This information can be further analysed to understand the impact of 
climate change on local agricultural production as well as potential floods and landslides in the 
future. 
 
The piloting of the MOBILISE platform with stakeholders through these case studies helped the 
MOBILISE team to generate useful evidence to demonstrate the benefit of the MOBILISE platform in 
different context. In addition, the evaluation of the MOBILISE platform through these realistic case 
studies with stakeholders highlighted the need for further enhancements necessary for the 
MOBILISE platform to make it more appealing to the stakeholders. The key enhancements  identified 
during the evaluation are : need for improving the scenario generator to include analytical functions 
as well as  report generation;  inclusion of 3D support for generating 3D environments; inclusion of 
activity logs and undo functions in the data engine etc. These enhancement will be incorporated in 
the future releases of the MOBILISE platform.  
 
 
The  fifth case study allowed the team to work closely with the community members from the 
Maragahadeniya area and continuously update the MOBISense app. As a result, the MOBISense app 
is frequently  used by the participants. The feedback from the community and the NBRO officers has 
allowed the project team to develop an integrated mobile application which can be used by the 
community and various organisations such as the Met Office, Disaster Management Centre, National 
Building Research Organisation and the Irrigation Department to disseminate early warning in a 
citizen-centric manner. However, the main challenge is to make sure the communities are regularly 
using the app throughout the year so that it becomes a useful service for their daily life. Our 
evaluation showed that the weather information provided through the app has a good pull factor to 
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get community members  to use the app daily. It is important to identify similar useful information 
for the community and integrate them into the app in the future.   
 
Although the LoRaWan Network and devices were designed and tested, the implementation and 
evaluation of the LoRaWan network on the ground were not possible due to the unavailability of fuel 
and transport in the country. However, the evaluation of this aspect will be conducted within the 
context of  the exploitation strategy in the next few months.  
 
The project was conducted in an environment where serious repercussions of the country’s 
economic crisis were affected in every sector. Long power cuts interrupted the project meetings as 
well as pilot testing of the Mobile Application in the community. Often, public demonstrations and 
serious security threats were present. The transport problem, due to lack of fuel for transportation, 
obstructed the work with the government institutions, and traveling to places was impossible at the 
later stage of the project. Most of the government officers were diverted from regular work to cope 
with the crisis.  However, despite these challenges, the project team maintained regular virtual 
meetings and implemented  strategies to sustain project implementation. Telephone and online 
discussions were continued with stakeholders.  
 
Overall, the project has achieved its key goals and managed to pilot more case studies than originally 
anticipated. These studies have helped the consortium to establish stronger links with government 
organisations, communities and academics. The Living Lab concept adopted in the project has 
allowed the team to establish a sustainable innovation environment (Livigng Lab) in the Kalutara 
District and to continuously improve data-driven decision-making processes.   Discussions are 
already underway with the Kalutara District Secretariat, NBRO and other stakeholders to initiate 
further innovation projects, based around MOBILISE and MOBISense.  
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4. REFLECTION 
 
1. Added value of MOBILISE 3.0: What could not have happened without MOBILISE 3.0 in 

Sri Lanka?  
The MOBILISE platform was initially born out of an academic research project, funded by the Global 
Challenges Research Funds in the UK. Although the design and development of the MOBILISE 
platform were informed by the research gaps in the area of collaborative risk governance in low-
middle income countries, it lacked realistic case studies to demonstrate its value in real-world 
conditions. Furthermore, the initial research funds didn’t offer financial support to cover the cost of 
staff from government agencies in Sri Lanka to “pull” the MOBILISE platform into their working 
practices and engage in transforming the current disaster resilient building approaches to be 
evidence-based, participatory and inclusive. Therefore the MOBILISE 3.0 project in Sri Lanka 
provided the following benefits and brought a tremendous amount of value in moving the MOBILISE 
platform from being a research prototype to a robust exploitable platform that can be used by 
government organisations to support collaborative risk governance and implementing community-
based early warning systems. The key values of MOBILISE 3.0 in Sri Lanka can be summarised as 
follows :  
1. Creation of a Beacon of Innovation: The project helped to establish a Living Lab in the 

Kalutara District as an open innovation platform to bring government organisations and 
communities to engage in bringing innovative digital solutions to address the challenge of 
building resilient communities and environments. This Living Lab is now acting as a “Beacon 
of Innovation” and has provided a fertile ground for piloting and implementing new digital 
solutions for areas such as collaborative risk governance, risk-sensitive urban development, 
building resilient communities etc.  This Living Lab concept provides a good example of how 
digital innovations can be brought to other Districts in Sri Lanka.  
 

2. Building Capacity of a Digital Champion: The transformation of current government 
practices in DRR needs to be driven by champions who have the government mandate to 
manage disaster risks. However, most government organisations are hampered with day-to-
day tasks without having the resources to initiate such transformation through innovation. The 
funding given to NBRO through the MOBILISE 3.0 project addressed this barrier and 
managed to release three senior scientists to work collaboratively with other stakeholders and 
communities to introduce new technology solutions (MOBILISE and MOBISense).  As a 
result, MOBILISE 3.0 project has managed to develop the digital capacity and knowledge of 
NBRO as a champion to initiate digital transformation in Sri Lanka and influence other 
government organisations.  NBRO is now interested in scaling the digital solutions developed 
within MOBILISE 3.0 within Kalutara District and across Sri Lanka for building resilience 
against landslide hazards. NBRO is also interested in becoming an ambassador for promoting 
the MOBILISE solutions within other government organisations that have the mandate for 
managing other hazards such as floods, forest fires, tsunamis and drought in Sri Lanka.  
 

3. Benefit Realisation of MOBILISE Platform and MOBISense: Before the MOBILISE 3.0 
project, The MOBILISE platform and MOBISense were seen by many government 
organisations as interesting digital solutions, developed by academics, with the potential for 
supporting collaborative risk governance and community-based early warnings,  but without 
any proof of benefits in a real-world context. This position has now shifted since the project 
has now developed a series of real-world case studies that illustrate its benefits to various 
stakeholders and communities. These impact case studies, developed through MOBILISE 3.0, 
are now therefore useful for convincing the senior government officers to embrace 
MOBILISE solutions in addressing DRR activities by working with other stakeholders.  
 

4. MOBILISE is Validated and Robust:  The MOBILISE 3.0 project offered the opportunity 
to make sure the digital services within MOBILISE fulfil the expectation of the practitioners 
and are robust enough to be deployed within a real-world context. As a result, the MOBILISE 
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solutions have now reached a mature level and hence provide a sound foundation for 
exploitation.  

 
 

 
2.  Learning from the Pilot Solution: What approaches work, and what works less well?   
 
The most difficult challenge in bringing digital innovation to a complex area such as disaster 
management is finding the right entry point.  Our previous work has informed us that piloting new 
digital solutions in Sri Lanka, with the view to strengthening collaborative risk management at the 
national level is extremely difficult. This is mainly due to a lack of policies and legislations for 
promoting stronger institutional collaboration, strict mandates assigned to individual organisations, 
lack of institutional vision and leadership,  lack of collaborative processes and partnerships, and 
organisational capacity to name a few. Therefore, it is difficult to find an entry point to technologies 
such as MOBILISE and MOBISense at the national level.   
 
On the other hand, the district secretariat provides a better entry point since it has the mandate to 
work with government organisations and local stakeholders to create sustainable environments for 
the citizens. District Secretariat is responsible for directing and coordinating all the development 
activities taking place in its divisions and hence can call open the support of local representatives of 
the national government agencies to support various initiatives.  Furthermore, disaster mitigation, 
adaptation and response are very much localised and hence Districts provided a good context for 
piloting the MOBILISE solutions.  
 
Another important consideration is the harmonising of the objectives of the Pilot project and the 
interest of the District Secretariat (DS). It is important to address issues which are relevant to the local 
context and refine and align some of the technical ambitions of the projects to be in line with the 
expectations of the District Secretariat. This will ensure the full support of the DS office and the 
success of the Pilot.  
 
Due to the knowledge gap among the stakeholders,  much work has to be done to develop training 
materials, training workshops and day-to-day engagement with staff from various stakeholder 
organisations,  before piloting the technology in a real-world context.  Such capacity building is 
important to initiate a sustainable transformation towards digitally enhanced decision-making and 
early warning systems.   
 
 
 
 
 
 
 
 
 
 
3.  Factors that determine successful uptake by government agencies:  
What are the incentives/factors that determine whether the pilots will be taken up by governments?    
 
Since the project has taken a bottom-up approach in introducing the MOBILISE solutions, the key 
factors that determine whether the pilot will be taken up by the government are as follows :  
 
1. The transition from the Pilot phase to Implementation of the MOBILISE Solutions in 

the Kalutara District:  We are now in discussion with the Kalutara District Secretariat to 
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initiate a digitisation programme within the Kalutara district to exploit the full advantage of 
the MOBILISE solutions and scale up the application of MOBILISE to all the divisions that 
come under Kalutara.  This transition will position Kalutara as a driver in digital innovation 
and will become a champion for bringing digital innovation to the local level, in collaboration 
with NBRO.  Furthermore, the implementation of the MOBILISE at the district level will 
demonstrate the robustness, reliability, scalability and cost-effectiveness of the MOBILISE 
platform to give confidence to the government that the MOBILISE platform is stable. 
 

2. Strategy for Risk Information Management: One of the key challenges in deploying 
evidenced-based decision-making is the availability of data in Sri Lanka. Although a policy 
has been established for sharing data at the national level, this is not properly executed due to 
the lack of political will and leadership. However, the implementation of the MOBILISE 
platform will address this issue at the local level with support from the District Secretariat.  
 

3. The leadership of NBRO to implement MOBILISE in Landslide risk management:  
NBRO, as the main government organisation who is responsible for managing the landslide in 
Sri Lanka, is now in discussion with its internal team to implement the MOBILISE, initially 
in Kalutara, but with the view to scaling it up to other landslide-prone areas in Sri Lanka.  
Their commitment will play a key factor in formalising the use of MOBILISE in the landslide 
risk reduction activities in Sri Lanka.  
 

4. The leadership of NBRO in promoting the MOBILISE approach across other agencies: 
NBRO is a key member of the National Disaster Management  Committee and therefore well 
placed to promote the MOBILISE solutions across other agencies such as Irrigation 
Department and Disaster Management Centre.  NBRO has already expressed willingness to 
promote MOBILISE solutions at the national level, once the MOBILISE implementation 
within the context of landslide risk reduction is more mature and the sustainability aspect of 
MOBILISE has been addressed.  
 

5. Sustainability of the MOBILISE Solutions: One of the important challenges for 
MOBILISE is to develop a sustainable model for the MOBILISE solutions. This issue has 
been raised by both NBRO and DMC and therefore this is a critical factor in order to give the 
government the confidence that MOBILISE will be supported and maintained properly in the 
future. 

 
4. What is the real difference MOBILISE 3.0  is expected to make? 
 
The MOBILISE 3.0 project has helped the THINKlab team to establish a more robust digital platform 
with real-world case studies to illustrate its ability to make evidenced-based decisions, support a 
participatory approach to decision making and community-based approach to creating resilient 
communities. Specifically, it is aiming to make the following transformation in the area of disaster 
resilience.  
 
1. Transform current silo-based decision-making practices to collaborative and evidence-based 

decision-making practices among agencies to build community resilience against climate 
change.  

2. Integrate disconnected scientific knowledge, technology services, data, and people within a 
unified digital platform that allows agencies to understand emerging risks and make sound 
decisions in implementing mitigation, adaptation and resilience interventions.  

3. Empower communities to be an active participant in making communities resilient to natural 
disasters induced by climate change.  

 
4. What is the Sustainable Model for MOBILISE? 
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The MOBILISE 3.0 project has strengthened the collaboration between the THINKlab and the NBRO 
and has laid the foundation for a long-term relationship. As a result, two parties have signed an 
MOU with the following scope and objectives. An extract of the MOU is presented below.  
 
MOU Scope: Under this venture, a range of digital solutions will be trialled to overcome limitations 
in current approaches to preparing for climate-induced disasters. It will support the establishment of 
a shared risk information environment and a data-driven decision support system for Kalutara 
District to implement a participatory approach for identifying local risks and agreeing on adaptation 
and risk mitigation actions. Furthermore, the digital solutions developed with the support of this 
MOU will trial a community-based early warning system where communities themselves can offer 
important intelligence to relevant officials through crowdsourcing techniques and receive timely 
alerts and warnings in advance of possible disaster risks, thus saving lives. 
 
MOU Objectives:  
1. To assess and enhance the capabilities of the MOBILISE platform to implement a data-driven 

approach by local stakeholders in making decisions concerning local resilience and issuing 
early warnings. 

2. To explore how the MOBILISE platform can be used to capture valuable community input in 
building local resilience and in early warning systems. 

3. To investigate how digital and non-digital solutions can be used for implementing an effective 
early warning system that can reach communities in both urban and rural areas. 

 
Following a recent meeting with the DG and the Directors of the NBRO, it was decided to focus on 
implementing the MOBILISE platform and the MOBISense, initially within the Kalutara District. As a 
result, NBRO already has initiated discussion with the Kalutara District Secretariat to agree on a 
programme of activities with the view to implementing the MOBILISE digital solutions in the Kalutara 
Districts.  It has been agreed that once the Kalutara implementation is successful, NBRO will take the 
lead in scaling up the solution across Sri Lanka as well as initiate discussion with other government 
organisations to apply the MOBILISE for other hazard areas such as floods.  
 
In parallel, the MOBILISE 3.0 project has helped to develop strong links with the Disaster 
Management Centre, Irrigation Department, Met Department and Climate Secretariat. As a part of 
the sustainable strategy, the team is planning to engage the key senior members from these 
organisations during the implementation phase of MOBILISE in Kalutara.    
 
Furthermore, as a part of the sustainable strategy, the THINKlab team is now in discussion with the 
enterprise unit of the University of Salford to establish a technology company to sustain the 
development of the MOBILISE solutions. This technology company will be based in the UK, but will 
provide software enhancement and maintenance support for the government organisations in Sri 
Lanka as well as other organisations worldwide. In addition, Tecxal Systems Ltd, which is one of the 
technology partners of the MOBILISE 3.0 project, will act as the local technology partner for the Sri 
Lanka government organisations to offer bespoke solutions and feature enhancements.  
 
In order to promote the MOBILISE platform and the outcome of the MOBILISE 3.0 project, the 
project team has produced a series of dissemination materials. These dissemination materials (See 
Appendix A, ) will be further developed and exploited during the exploitation phase of the MOBILISE.  
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APPENDIX A: News Articles  and Videos 
Two news articles have been published so far in the Sri Lanka Daily Mirror which is a national paper.   
1. The first article can be found at : https://www.dailymirror.lk/news-features/Kalutara-takes-

knowledge-to-plan-for-disasters/131-232446 
Second Article:  

	
	
Several videos have been generated to illustrate the functional aspect of the MOBILISE solutions and 
the community engagement activities that took place during the project.  These videos will be used 
to develop more professional videos to disseminate the outcome of the project during the next 
couple of months.  
 
The following links provide the videos developed to illustrate the functional aspect of the MOBILISE 
platform and MOBISense as well as the community engagement activities.  
 
Introduction to MOBILISE Platform :  
https://www.mobilise-project.org.uk/platform/ 
 
Introduction to the MOBISense Early Warning App : 
https://www.youtube.com/watch?v=oPARCn2nKfE 
 
Community Engagement Videos:  
https://youtu.be/K1GIO8fZ7zM 
 

The picture can't be displayed.


