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1 Executive Summary 

 

Climate induced hazards such as floods, landslides, tropical storms etc. are one of the most 

frequent and devastating natural hazards in the world. While paradigm shifts and advancements 

in risk management have helped decrease the number of human casualties during such events, 

the socio-economic losses are ever increasing. Most notably, direct and indirect economic 

losses due to natural hazards are an outcome of the damages sustained by critical infrastructure 

systems that serve as the backbone for social and economic activities. Resilience of Critical 

Infrastructure (CI) does not only encompass the physical structures, but also their operational 

environments and systems and is determined through multiple dimensions such as robustness, 

redundancy, reliability, responsiveness etc. Lack of monitoring, risk assessment and data-

driven decision making have been widely discussed as the major barriers in CI resilience in 

developing countries such as Nepal and Bangladesh. 

 

Within this backdrop, the CRISTA system has been developed as a pilot solution to address 

one of the pressing gaps in critical infrastructure risk management in Nepal and Bangladesh; 

the lack of a robust monitoring system that delays the response of the local authorities to 

mitigate long-term disaster damages to CI systems and indirect impacts to society. The system 

has been developed as a platform that allows for near-real time monitoring, risk assessment 

and decision making in risk management of critical infrastructure systems, by the use and 

integration of a crowdsourcing mobile application and associated geo-spatial dashboard. The 

pilot solution has been implemented in two local governments; Neelkantha Municipality in 

Nepal and Monohardi Upazilla in Bangladesh, with the involvement of technical experts from 

Asian Institute of Technology (AIT) and three local partners in Nepal and Bangladesh; Action 

Nepal, FEED Pvt. Ltd and Science Connect Pvt. Ltd. Through sequential implementation, the 

CRISTA system: an android application and a GIS dashboard have been developed and tested 

in the field for applicability and compatibility. Similarly, capacity building of end-users, 

particularly the local government authorities was done through frequent consultations and 

hands-on demonstration of the system, along with a user manual that provides step-by-step 

guide for the operation of the products. In addition to enhancing risk management capacity, the 

project has helped enhance awareness among local stakeholders on role of critical 

infrastructure and importance of prioritizing risk management of CI systems. The system also 

allows for increased participation of vulnerable communities in identification and assessment 

of risks to critical infrastructures, enhancing social transformation and adaptation to climate 

risks. 

 

Conclusively, the pilot solution has been successful in testing the applicability of an integrated 

system for managing disaster risks to critical infrastructure systems in developing countries. 

Along with this, the project also prioritized the important issue of sustainability and scale-up. 
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The developed system has been endorsed by the local governments, and will be implemented 

with required technical and administrative add-ons. Similarly, discussions with local and 

national stakeholders have highlighted the potential for scale-up at a national scale, along with 

possible integration with national disaster management portals such as BIPAD portal in Nepal. 

This, however, will require continuous technical support to local governments, a collaboration 

with local partners with extensive community and local engagement networks and advocacy 

for national policies that prioritize the use of geo-spatial and digital platforms in disaster risk 

management. 

 

2 Background to Pilot 

 
In Disaster Risk Reduction, Resilience is defined as the ability of a hazard-exposed individual, 

community or a system to resist, absorb, accommodate and recover from the effects of the 

hazard in a timely and efficient manner (UNDRR). ‘Resilient Infrastructure’ refers to the 

capacity of infrastructure systems, consisting of both physical structures and operational 

systems to absorb disruptions and retain functionalities and service-abilities without failure 

(Kolathayar et al., 2021). In critical infrastructure systems such as transport and power that 

serve as major lifelines of any society or nation, resilience is paramount as even minor 

disruptions or damages to such infrastructure can have catastrophic direct and indirect losses 

(Rehak & Hromada, 2017). Such is the importance of resilient infrastructure that a World Bank 

report suggests that $1 investment in ‘resilient’ infrastructure such as power, transport, 

telecommunications, water and sanitation yield $4 in long term socio-economic benefits 

(Hallegatte et al., 2019). The importance of resilient infrastructure in sustainable development 

and disaster risk reduction is also highlighted in global frameworks and goals. The Sendai 

Framework for Disaster Risk Reduction (SFDRR) thrust upon the importance of better disaster 

resilience of infrastructure as a foundation for sustainable development (Kolathayar et al., 

2021). Target 4 of the SFDRR focusses on infrastructure resilience by stating the need to 

“Substantially reduce disaster damage to critical infrastructure and disruption of basic services 

including through developing their resilience by 2030”. Similarly, resilient infrastructure also 

serves as the backbone of sustainable development, and have been prioritized in the Sustainable 

Development Goals through two SDGs; SDG 9 “Industry, Innovation and Infrastructure” and 

SDG 11 “Sustainable Cities and Communities”. However, considering their overarching 

contribution and linkages to socio-economic development, resilient infrastructure has a much 

wider and crucial role. The ADB has estimated that developing countries in Asia need to invest 

more than $1.7 trillion per year in infrastructure development between 2016-2030 to keep up 

with the pace of socio-economic growth, while an additional $41billion annual investment will 

be required for climate-proofing existing infrastructure to combat the increasing threats due to 

climate change (ADB, 2017a). 

 

Despite the immense value, critical infrastructure systems in developing economies, 
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particularly in Asia Pacific are under immense socio-demographic pressure due to rapidly 

increasing population and economy. Many countries are failing to provide adequate 

infrastructure services to the growing population. More than 400 million people still lack 

electricity; approximately 300 million have no access to safe drinking water and 1.5 billion 

lack proper sanitation facilities (ADB, 2017b). Power outages due to inadequate generation 

and unreliable systems constrain the economic growth. Traffic congestion, accidents due to 

poor transportation management and infrastructure alone costs economies huge amounts daily 

in lost productivity, wasted fuel, and human stress. For developing countries like Nepal and 

Bangladesh, the immense need for investment in new infrastructure cumulated with shortage 

of funds results in inadequate maintenance of existing infrastructure systems, which have 

degraded in conditions and are often exposed to multiple hazards. 

 

In Bangladesh, the fragile low-elevated coastal zone, which covers roughly 40% of the country 

(54,000 km2), is suffering from escalating environmental pressures, resulting in increased 

demand for road connectivity and poor maintenance of existing embankments and roadways. 

Furthermore, Bangladesh is already particularly sensitive to tropical cyclones, and such storms 

routinely cause damage to its infrastructure. In comparison to what historical studies have 

revealed, the amount of infrastructure vulnerable to stronger cyclones is projected to rise. More 

than one fifth of the country’s road network is located in areas exposed to cyclones. Therefore, 

the damage and loss of physical assets and infrastructure have increased manifolds in the 

country which cause adaptation efforts of local communities highly challenging. 

 

In Nepal, hydrological disasters are by far the most common in terms of occurrence, frequency, 

and damages. Under the highest emission scenario, RCP8.5, Nepal is expected to warm by 

1.2°C–4.2°C by the 2080s, compared to 1986–2005. (ADB, 2021). According to projections, 

the number of people affected by river flooding each year could more than double by 2030 as 

a result of climate change. At the same time, the economic cost of river flooding could triple 

(ADB, 2021). In this context, critical infrastructure such as roads and power are constantly 

under duress due to disaster impacts. News of landslides disrupting major roads, including 

major highways for days on end during the monsoon season are common news for the residents. 

And although the country has substantially increased its energy production to alleviate the 

decades long power outages, frequent disruptions in services during heavy winds and rainfall, 

especially in rural areas are a common norm. 

 

Figure 1 demonstrate the quality of road and power infrastructure on a scale of 1-7 in Asia and 

Pacific countries (The World Bank, 2020). Both Nepal and Bangladesh face severe 

infrastructure shortages. Especially in road infrastructure, only about half of the population in 

both countries have access to all-season roads, as compared to around 70% in Sri Lanka and 

92% in Japan. Although road infrastructure development is highly prioritized and invested in 

both countries, the quality remains poor. In fact, Nepal and Bangladesh score among the lowest 



C R I S T A  | 7 

 

CRISTA Final Report – Asian Institute of Technology, Thailand                                   July 2022 

among Asian countries in quality of road infrastructure. Similarly, 95% of the total population 

in Nepal has access to electricity, the proportion being slightly lower in Bangladesh at about 

88%. With increase in hydropower production, Nepal has seen a significant increase in energy 

capacity in the recent decade. However, distribution and transmission systems still face huge 

challenges, as evident from the fact that the quality of electricity in Nepal is rated the lowest, 

with a score of 2.9 out of 7. Bangladesh also follows closely with a score of 3.9. Poor power 

infrastructure also results in huge economic losses, as 11% of the total generated electricity is 

lost in transmission and distribution in Bangladesh, while Nepal sees losses of almost a quarter 

of the total electricity produced. 

 

  

Figure 1: Quality of Road (left) and Electricity (right) infrastructure in Asia and Pacific 

countries (The World Bank, 2020) 

2.1 The Pilot Solution: CRISTA 

 

Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA) aids in 

resolving some of the challenges faced by developing countries and communities in 

infrastructure resilience as discussed above. Most notably, the pilot solution helps fulfill one 

of the pressing gaps in the infrastructure resilience, covering the aspects of operations, 

maintenance and management of infrastructure risk through resilience building. The product 

developed as part of the pilot implementation, consists of an innovative, integrated decision 

support system that delivers near-real time monitoring of road and power infrastructure 

health/status using advanced geospatial datasets with the help of crowdsourcing and artificial 

intelligence via an android application and associated CRISTA Dashboard. 
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2.1.1 Goals and Objectives 

 

The overall goal of the solution is to help enhance resilience of critical infrastructure systems 

in developing countries by engaging local communities in the risk management process. In 

doing so, CRISTA has increased risk reduction and decision-making capacity of the local 

governments while simultaneously aiding social transformation and adaptation of vulnerable 

communities in addressing climate induced hazards. 

 

The objectives of the project were as follows: 

• Support the decision makers in addressing the risk by informing the near real-time 

status of critical infrastructure. 

• Improve the community level climate resilience through risk sensitization. 

 

3 Process, Progress and Results 
 

3.1 Key activities performed during the project 

 

3.1.1 Baseline Study of Program Areas 

 

To best align the project activities and outcomes to the needs of the target beneficiaries i.e. 

local communities and authorities, a baseline study of the program areas was conducted as the 

first major project activity. The baseline study consisted of the following two components; 

 

3.1.1.1 Understand the hazard and risk scenario, opportunities, gaps and challenges 

 

• To understand the current scenario of hazards, risks and risk management in the local 

communities, and the opportunities, gaps and challenges for implementation of the 

pilot solution, secondary literature review and stakeholder consultation workshops 

were conducted in both Nepal and Bangladesh. 

• The study identified that both Neelkantha Municipality and Monohardi Upazilla are 

prone to climate-induced hazards such as heavy rainfall, floods and landslides. As such, 

the impact of climate change will be profound in these areas.  

• Disaster impacts are widespread, along with damages to critical infrastructure such as 

roads and power.  

• Critical infrastructure systems in both areas are highly vulnerable, resulting in frequent 

failures while lack of an integrated and efficient monitoring system has resulted in 

delays in risk mitigation, preparedness and response by the local authorities. 
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• Digital governance infrastructure is being developed in both Nepal and Bangladesh. 

CRISTA system should be developed to be able to integrate within such existing and 

future digital infrastructure. 

• Digital literacy and community participation are still key challenges faced by local 

governments in disaster risk management. Adequate community engagement must be 

maintained to ensure the sustainability of the solutions. 

 

3.1.1.2 Development of Baseline Database 

 

The products and services developed through the project function through the use of various 

spatial data and information, collected either through primary or secondary methods. All the 

information thus collected will be integrated into spatial databases for processing, analysis and 

representation through a common platform. Hence, the project has not only developed 

products, but also created several GIS databases to aid the objectives such as, 

• Hazard and Vulnerability Profile & Indices 

• Transportation Network 

• Power/Electricity Network 

• Critical Infrastructure i.e. Point of Interests 

 

  
Figure 2 : Spatial maps showing critical infrastructures in CRISTA project areas developed 

as part of Baseline Study. 
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3.1.2 Vulnerability Assessment 

 

For the purpose of the project, vulnerability assessment of road and power infrastructure was 

conducted to ascertain the baseline understanding of the existing weaknesses in the system. 

The vulnerability assessment was carried out using the IPCC AR5 risk assessment framework. 

Several indices for hazard, exposure and vulnerability were identified and developed. 

Vulnerability of critical infrastructure was then determined based on the overlay with the 

hazard and exposure profile of the project area. 

 

 
 

Figure 3: Spatial maps showing road vulnerabilities in Nepal and Bangladesh developed 

after vulnerability assessment. 

 

3.1.3 Development and Dissemination of CRISTA Application and Dashboard 

 

CRISTA is an integrated system of mobile application and geo-spatial dashboard to support in 

the near real-time monitoring, assessment and decision-making process. The application and 

dashboard are standalone products integrated using simple API interface through an application 

dashboard. The application and dashboard provide the basis functions of data collection, 

visualization and analysis for the decision-making process. The CRISTA application has been 

developed using the android platform. The application primarily serves as a data collection tool 

for collection of infrastructure related data and information from the field. The users 

(community members, volunteers, local officials) can use the application to report the current 
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status of two critical infrastructure, road and power network to a centralized database. The 

application uses interactive and simple GUIs to collect data. This simplicity is also directly 

related to the ease of use by local community members, with minimal training or oversight. 

 

     
Figure 4: Screenshots showing the use of CRISTA mobile application in collecting and 

reporting damages to critical infrastructure. 

 

The CRISTA Dashboard is a geo-spatial database management, analysis and reporting tool 

developed in the ESRI ArcGIS platform for support in the collection, integration, presentation 

and decision-making process for critical infrastructure resilience in the project locations. The 

dashboard is a simple GUI tool, with several features for statistical and geo-spatial analysis of 

vulnerabilities and risks of critical infrastructures. The dashboard allows for the integration of 

the three layers of information; OSM Base Map, Baseline Vulnerability Map and Point Data 

from application, for risk assessment and monitoring of the infrastructure. Further geo-spatial 

analysis can also be done using the data and information available in the layers. 

 

The application and dashboard collectively make up the CRISTA system, and allow for the 

following actions on critical infrastructure risk management, 

• Real time data collection and display 

• Understand the situation and extent of damages to critical infrastructure 

• Overview and details of statistics such as number and type of damages, hazard 
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conditions etc. 

• Generation of report based on field observations, risk and damage assessment. 

• Mapping and reporting of high value assets and other critical infrastructure. 

 

 

 
 

Figure 5: Screenshots showing the use of CRISTA Dashboard in visualizing damages to 

critical infrastructure and generating various geo-spatial and statistical analysis results. 

 

3.1.3.1 Pilot Testing 

 

Following the development of the application and dashboard, pilot testing was done in 

Bangladesh and Nepal for the calibration, bug identification and testing of the user interface to 

identify and remove errors and for practicality and user friendliness. Selected volunteers from 

local community and partners were asked to conduct pilot surveys and provide 
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recommendations. Similarly, experts and end-user (local authorities) were also presented with 

the system design. Following the recommendations from the stakeholders, the application and 

dashboard GUI, database structure, user controls etc. were modified. 

 

3.1.3.2 Capacity Building of End Users 

 

To ensure smooth handover and sustainable use of the CRISTA system, the end-users: 

stakeholders from the two local governments in Nepal and Bangladesh were guided regarding 

the use of the system. This was done through two actions; first, a user manual was developed 

for the application and dashboard, allowing end-users with all the details regarding the interface 

and procedure of the system. Secondly, capacity building workshops were organized in each 

of the local governments, where end-users and stakeholders were provided hands-on training 

on the application and dashboard. 

  
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 6: CRISTA team member demonstrating the use of CRISTA Application and 

Dashboard to municipal officials and end-users during a workshop conducted in Neelkantha 

Municipality, Nepal. 

 

3.1.3.3 Handover and Endorsement 

 

As the final activity of the project implementation, the developed system was handed over to 

the respective local governments. During the handover workshop, the governments endorsed 

the system, and acknowledged the technical support from the CRISTA project team in 

developing and piloting the solution.  
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3.2 Major Achievements 

i. Successfully developed an innovative pilot system to integrate spatial database and 

crowdsourcing data for near real time monitoring and risk management of critical 

infrastructure. 

ii. Tested the applicability and efficiency of the pilot solution through implementation at 

grassroot levels in two local government units in Bangladesh and Nepal. 

iii. Successfully conducted stakeholder meetings and workshops to increase awareness 

and discourse regarding critical infrastructure risk and management. 

iv. Successfully handed over the pilot system and received endorsement of the system 

and process for capacity building of local government in disaster risk management. 

 
3.3 Project Impacts 

i. Enhanced awareness in local government authorities and stakeholders in project areas 

regarding critical infrastructure risk management. 

ii. Enhancement of capacity of local governments to monitor, prepare and respond to 

disaster damages to critical infrastructure to build community resilience. 

iii. Innovative technological solution for easier and faster communication of disaster risks 

to critical infrastructure to reduce direct and indirect losses and damages 

iv. Single platform for risk assessment, real-time monitoring and decision making for 

resilient critical infrastructure 

v. Increased participation of community members in risk assessment and management 

of critical infrastructure 

vi. Bridging the gap between local authorities and communities in disaster risk 

management 

vii. Enhanced capacity of local partners in innovative approaches for disaster risk 

management. 

 

4 Challenges and Mitigation Measures 

 

• A major challenge foreseen during the inception of the CRISTA project was the 

forthcoming local level elections in Nepal. In May 2022, Nepal held nation-wide 

elections to elect the representatives at local levels, i.e., the municipalities. In several 

cases, changes in local level representatives have often brought challenges to 

implementation of projects and programs, delays due to need to re-engage, endorse and 

approve the project goals and actions. For a short-term project such as CRISTA, such 

delays would have resulted in potential failure. Hence, starting from the inception phase 
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itself, the project prioritized continuous engagement with local authorities, especially 

government officials of Neelkantha Municipality to ensure that any changes in local 

government did not hinder project implementation. Additionally, the team proactively 

consulted with local governments, and advocated for the inclusion of CRISTA as a 

technical support activity within the local government’s annual development plans. 

Such actions helped relieve the stress of potential impediments and can be attributed to 

one of the factors of success of the project in the municipality. 

• Another challenge faced during the implementation of the project was the lack of 

secondary data and digital database on critical infrastructure in the project 

implementation areas.  Comparable to the situation in many developing countries, 

Nepal and Bangladesh also have poor digital database especially in CRISTA project 

areas, where implementation was done in rural and peri-urban municipalities. For a 

system that relies heavily on digital information, and where digital database of critical 

infrastructure requires micro-level details such as geo-locations and physical attributes, 

the lack there-in posed challenges in the vulnerability and risk assessment process. 

Considering the time and resources available, a full-scale comprehensive database 

could not be generated. This issue was partly resolved by the use of satellite and open-

source maps, and also through field surveys.  

 

 

5 Lessons Learned and Recommendation  
 

i. Local stakeholders must be adequately engaged in project activities to ensure 

ownership and sustainability of the project interventions, especially in solutions that 

directly contribute towards enhancement of local capacities. During the CRISTA 

project, local stakeholders, particularly local government officials and elected 

representatives were consulted on a regular basis, from the project inception to the 

different project milestones. The continuous consultation, progress briefing, collection 

of feedback and incorporation into the project actions have helped increase the trust of 

the local authorities towards the outcomes of the project; ensuring that the local 

governments take ownership of the developed products and utilize it as part of their 

governance framework. This, particularly is of paramount importance for the 

sustainability of the innovative solutions and impacts. 

ii. Inclusion of local partners in project implementation enhances effectiveness of 

actions and impacts: The CRISTA project team was a collaboration between strong 

technical expertise of AIT, and the robust local level knowledge, networks and outreach 

of three partner organizations in Nepal and Bangladesh. This collaboration has been 

effective in implementing project actions and delivering the desired outcomes and 

impacts. The involvement of local partners, with crucial first-hand experiences in the 
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field, understanding of the local scenarios and challenges, and strong networks with 

local stakeholders helped in smooth implementation of project activities, in liaison with 

the local authorities and documentation of project impacts.  The involvement of local 

partners in the field implementation also helps in enhancing technical capacities, which 

is of paramount importance for future continuance, scale-up and sustainability of the 

project actions in the local levels. Hence, it is recommended that, following the essence 

of localization in DRR, such projects are implemented with the involvement of 

competent local partners in the field. 

iii. Identifying and addressing needs of local stakeholders is important: Although any 

project deliverables and outputs are pre-designed and determined during the inception 

phase, in many cases, needs assessment from stakeholder consultation, baseline study, 

community interactions etc. may suggest for minor modifications and adjustments to 

the project. For example, during the implementation of the CRISTA project in Nepal, 

it was found that the local electricity authority did not have a geo-spatial database of 

the power infrastructure within the municipality. A crucial component for CRISTA 

project, it was also equally important for the local authority. Hence, the project team 

conducted a field survey, mapping more than 100 transformers in the municipality, 

which was included in the database, and submitted to the local authority as well. 

Similarly, the CRISTA products, especially the application was also developed based 

on the suggestions from the local stakeholders to “make it as simple as possible for 

local communities to use”. Hence, it is recommended that thorough needs assessment 

is done as part of a project, and as much as possible, project deliverables and outputs 

are aligned within these needs. 

iv. Need to work on digital database generation in vulnerable communities in 

developing countries: In accordance to the challenges faced during the 

implementation of the project, one of the crucial learnings gathered was that, solutions 

such as CRISTA require advanced geo-spatial databases and technologies for effective 

implementation. Developing countries like Nepal and Bangladesh, especially in rural 

areas, have very poor digital coverage such as database of infrastructure, buildings, 

population etc. Hence, it is important to support local governments in developing 

digital databases for their respective administrative areas, which can serve in various 

aspects of disaster risk management and governance. 

 

 

6 Conclusion and Way Forward 
 

Disaster resilience of infrastructure systems is an important component of risk governance, not 

only in terms of reducing the impacts on the systems themselves, but also to enhance the coping 

capacity of the communities and governments. Each year, disaster impacts to infrastructure 

systems result in huge economic losses, both direct and indirect. Such impacts are much more 
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profound in low and middle-income countries, where adequate financing and strategies have 

not yet been employed in risk management of infrastructure systems. Developing countries in 

Asia such as Nepal and Bangladesh are representative of such gaps in infrastructure resilience, 

where large proportion of population are frequently affected by climate induced hazards such 

as heavy rainfall, floods and landslides and their impacts on critical infrastructure. While 

vulnerabilities of the critical infrastructure primarily stem from low physical capacity, it was 

also identified that a lack of adequate data and information, monitoring and assessment were 

major hindrances in attaining resilience. And although local & national governments have 

developed disaster management plans, adequate local information is not available to allow for 

effective monitoring, assessment and decision making. 

 

The use of geo-spatial and information technologies is rapidly increasing to enhance good 

governance. The CRISTA products have been built-up on advanced tools and technologies for 

use in critical infrastructure resilience and disaster risk management. The product function as 

an integration tool for society and technology, bridging the gaps and barriers faced by local 

governments in developing countries. Most importantly, the products will enhance the 

participation of local communities considering gender and social equity in monitoring, risk 

assessment and mitigation, thus, increase the efficiency of response actions by the local 

governments and authorities to reduce disasters risks owing to critical infrastructure failures. 

CRISTA in turn will aid in enhancing social resilience, and work towards transformation of 

adaptation and risk management actions. 

 

Conclusively, the CRISTA system can help fulfill the prominent gaps in critical infrastructure 

resilience using innovative, low cost and user-friendly tools and technologies allowing near-

real time monitoring and assessment of critical infrastructure for decision making in risk 

reduction and response. The flexibility of the CRISTA will allow the local government and 

technical team for need based customization of the system as required by the various 

stakeholder involved as critical infrastructure services provider. The CRISTA is also aligned 

with the national initiatives of digital governance structures of the municipality and upazilla, 

which will ensure the sustainability of the system in the future. 

 

Along with the project implementation, the CRISTA team also prioritized continuous 

consultation with the local and national level stakeholders in Nepal and Bangladesh regarding 

the sustainability and potential scale-up of the solution. Such consultations have primarily 

emphasized on the value-add by the CRISTA system to the existing digital governance and 

disaster risk management strategies and targets of the governments, while also focusing on the 

potential of the system to enhance resilience through a systems-based approach in critical 

infrastructure. As such, the following formal progress have been made in Nepal regarding the 

sustainability and future scale-up of the solution. 

i. The solution and products have been accepted and endorsed by the project areas, 
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Neelkantha Municipality, Nepal and Monohardi Upazilla, Bangladesh for future 

implementation in their respective areas. 

ii. Several local governments in Dhading, the same district as Neelkantha Municipality 

have expressed their interest in application of the pilot solution in their respective areas 

for risk management of critical 

iii. Infrastructure such as roads. District level infrastructure management authorities such 

as District Electricity Office have expressed informal interest in collaboration at district 

level for such solutions. 

iv. Discussions were held with local and national disaster management agencies for the 

potential scale-up and integration of the solution into national disaster management 

frameworks. In Nepal, consultation meeting was done with the NDRRMA, discussing 

on the existing digital DRR infrastructure such as the National DRR Portal (BIPAD) 

and its linkages with CRISTA for potential merger of the pilot solution into the national 

portal. 

v. For the sustainability and scale-up of the solution, CRISTA team has also sought out 

local partner organizations for collaboration. In Nepal, Action Nepal and FEED Pvt Ltd, 

the partner organizations for current pilot solution have shown interest. In addition, 

Youth Innovation Lab (YIL), an organization in Nepal that is currently working together 

with the NDRRMA in developing the national DRR portal and other digital disaster risk 

management platforms has also shown interest to collaborate with AIT in future scale-

up and continuance of the solution. 

 

The meetings and consultations with stakeholders in both Nepal and Bangladesh have 

demonstrated the need and potential for scale-up and sustainability of the pilot solution. However, 

some barriers were identified during the process of project implementation that need to be 

addressed. More specifically, local governments require certain motivators and facilitation from 

national government and partner organizations to help build the required foundations for effective 

implementation. For the sustainability and potential future scale of the solutions developed by the 

project, the following actions are recommended. 

i. Continued technical support to local governments: The administrative structure of 

both Nepal and Bangladesh delineate a wide range of roles and responsibilities in 

development and governance. However, in many instances, the resources available are 

outweighed, and local governments tends to prioritize harder forms of development such 

as infrastructure over disaster risk management. Additionally, local governments still 

lack efficient technical manpower and resources to develop and sustain technological 

solutions such as CRISTA. In many cases, local governments might also need to revise 

and modify the proposed solution to their own administrative and social requirements 

such as language, connectivity, priorities etc. Hence, for continuance of the pilot 

solution and potential scale up in other areas, continued technical support will be 
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required by the local governments to facilitate them with the process until a time that 

their capacity is enhanced to operate them independently. 

ii. Advocacy for policies that prioritizes use of geo-spatial digital platforms such as 

CRISTA in decision making for DRR: Although digital penetration in developing 

countries such as Nepal and Bangladesh have increased over the years, still many 

governance aspects such as disaster management is following traditional functions. For 

example, as mentioned in the case story and during consultation with stakeholders in 

both the municipalities, people still call via telephone to notify authorities regarding any 

damages. Governmental and inter-organizational communication is also largely 

traditional and following hierarchical bureaucracy of the system. Without appropriate 

policies that prioritize the use of geo-spatial platforms such as CRISTA to function as 

authentic government channels for evidenced based decision making in DRR, 

widespread use of the solution might not be possible. 
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Importance and Application of Critical
Infrastructure Risk Management System in
Neelkantha Municipality, Nepal

 
Until 2017, much like everyone across Nepal, the residents of Neelkantha Municipality in

Dhading, a peri-urban hilly settlement with more than 14,500 households and 71,000

population, were impacted by ‘loadshedding’, the regular scheduled periods of power

cuts by the Government due to insufficient electricity. Scheduled power cuts of up to 8

hrs. a day in the dry season and 2-4 hrs. a day in the wet season were normal. During

this time, everyone’s daily routine would be to check the ‘loadshedding’ schedule and

manage important household chores such as water pumping, cooking, ironing clothes,

using appliances based on that schedule. The entire socio-economic aspect of the

country moved around this power crisis. So, there is no doubt that when this trend finally

came to an end in 2017, the people in Neelkantha were exuberant, hoping to not have

any more worries of being deprived of such an essential and critical infrastructure.

However, as Ms. Samjhana BK, a resident and an elected representative of the

municipality recalls, although scheduled power cuts have reduced, problems still persist

in power services, which have risen in the recent years. This time, however, the problems

aren’t associated with power shortages, but rather due to disturbances in the

transmission and supply system. “Our municipality frequently witnesses strong winds,

intense rains and landslides. These hazards often damage the transmission poles and

cables which result in frequent power outages, especially during the windy and rainy

weather in monsoon.”, says Ms. BK. She attributes these failures and vulnerabilities to

the poor infrastructure, and unplanned construction where transmission lines transverse

across dense forests and hills slopes, making them vulnerable and hard to monitor,

repair and maintain. Even falling branches result in long power outages and disrupt the

lives of the people in the municipality. 

“A similar incident occurred on 25th June 2022, when electricity in the municipality

went out abruptly. As everyone else, I called the National Electricity Authority (NEA),

Dhading division, but they had no idea why the transmission was interrupted.”, Ms. BK

recalls they had to wait an entire day without power, for the local division to identify

and fix the problem. The officials identified the problem next day when some locals

from Ward 8 called them to notify that a transmission pole has been damaged due to a

landslide. However, with only verbal communication, the officials had to travel to the

area to observe the damages first hand, to identify the equipment and resources

required to reinstall the transmission line. The repair took another 4 hours, and the

power was finally back on 26th June, more than 24 hours since the disruption.
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Our municipality frequently witnesses strong winds,

intense rains and landslides. These hazards often

damage the transmission poles and cables which result

in frequent power outages, especially during the windy

and rainy weather in monsoon.

 

Ms. Samjhana BK

 “These are common occurrences”, says Mr. Dev Mani Dahal, an Engineer with the

local electricity department. “We know that our infrastructure is weak, and we try to

repair and maintain them as quickly as possible to reduce the impact. But in the end,

it requires a lot of time to collect information, gather our resources and work in the

field”, says Mr. Dahal of the challenges his office face in management of power

infrastructure in the area. 

July, 2022
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Similar is the case for road infrastructure as well. A peri-urban settlement in the hilly

region of Nepal, Neelkantha Municipality is still in its infancy in infrastructure

development. Only about 2% of the roads are well developed and paved, and an

additional 3% are gravel roads. The remaining are rural roads constructed on soil

surfaces that are prone to damages during rainfall. Roadside infrastructure is also

weak, resulting in landslides and rockfalls that disrupt the road sections.

“Almost 70% of the roads in Neelkantha Municipality are seasonal, i.e., they get

damaged during the monsoon season and are partially or completely closed for 3-4

months a year”, says Mr. Krishna Dhakal, an engineer with the Municipality.  “With our

current budgets and resources, we are only able to periodically repair and maintain a

portion of our roads, and have to sanction our works accordingly”. However, he

attributes to the damages to road, not only to the vulnerable structure and prevalent

hazards, but also due to delay in repair and maintenance. “We don’t receive

immediate information when a small damage occurs on a road section, as our

reporting mechanism isn’t robust. By the time we receive information and proceed to

repair, the damages will have increased and result in much higher impact that could

have been avoided.”, says Mr. Dhakal, explaining the need for a robust monitoring

mechanism that would allow his office to quickly identify problems and respond to

repair and maintain roads.

Municipal officials and elected representatives acknowledge the need for enhancing

their capacity to manage and mitigate disaster risks to critical infrastructure to attain

resilience and good governance.

“We don’t receive immediate information when a small damage occurs on a road

section, as our reporting mechanism isn’t robust. By the time we receive information and

proceed to repair, the damages will have increased and result in much higher impact

that could have been avoided.”

Mr. krishna Dhakal

July, 2022
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“Our municipality has started digital governance

initiatives to increase efficiency of our services.

Within this is the important task of Disaster Risk

Management. We are already working closely with

NDRRMA in enhancing our disaster preparedness

and response through the BIPAD portal. I believe

that the CRISTA system will enhance our current

state of disaster information and response

mechanism and will help us increase the resilience

of our critical infrastructure such as roads and

power grids.”, says Mr. Bishnu Prasad Rijal, DRR

Focal Person of Neelkantha Municipality.

Similarly, Mr. Raj Kumar Shrestha, Municipal Executive

Council Member and Chairperson of Ward 3, the most

populous area of the municipality acknowledges the

benefits of systems such as CRISTA in risk management.

“We have local disaster risk management policies and

structures, but they don’t cover the aspects of critical

infrastructure such as roads and power. In case of damage

to the infrastructures, the local representatives or the local

people inform the municipality and the DRR team acts

accordingly.”. He further adds that the participation of the

local communities in reporting of damage to critical

infrastructure in their area could help reduce the

significant time delays they face in collecting and

processing information. “I think that the CRISTA system will

be very useful and is the need right now. A proper

monitoring system that provides real time data will help us

locate the risk areas or the damaged areas and provide risk

mitigation/rescue measures sooner and in a better planned

way. This approach could help us address the smaller risks

in advance before they become a larger risk. The system

can be successful in our area. Our municipality is

committed to trying new technologies and one that makes

our work easier will for sure be adopted.”, says Mr.

Shrestha regarding the potential use and benefits of the

CRISTA system.

Mr. Bishnu Prasad Rijal

Mr.  RK. Shrestha

 04

Authors: Indrajit Pal, Ayush Baskota, Ganesh Dhungana, Sujan Kumal, Ranjan Poudel,

Basanta Raj Adhikari, Sanjaya Devkota and Prashant Bhatta 

Photo Credit : Pravat Bhatta, Action Nepal 

Case Story - CRISTA 

July, 2022







 

 
    

 

 

 

 

 

 

 

Executive Director 
Asian Disaster Preparedness Center (ADPC) 

SM Tower 979/66 70 Phahonyothin Rd, 

Phaya Thai, Bangkok 10400 

THAILAND 

 

PROJECT: Project: Climate Resilient Infrastructure for Social Transformation and 

Adaptation (CRISTA) 

 

Subject:  Equipment donation Plan  

 

Dear Sir, 

 
In pursuance to the Contract Agreement, entitled “Climate Resilient Infrastructure for Social 

Transformation and Adaptation (CRISTA) Ref. No: ADPC-OED-CIC-014-2022” signed between the 

Executive Director Asian Disaster Preparedness Center (ADPC) and Asian Institute of Technology, 

Thailand, the project as mentioned. We have pleasure in submitting herewith our list of equipment 

purchased under concern agreement as per  Clause 7f, page 4 of the Grant Agreement of  Transfer 

Donation Plan for all equipment (durable items with a value of over USD 500).   

 

No. Equipment Details Location   Units (THB) Total Value 

(THB) 

Total Value 

USD   

1 Dell 

Precision5820Tower,XCTOBase

W-2223 

2022-164-00016 

serial No.: SNST582009 

 

DPMM 

@AIT  

1 Unit @ 89,773   89,773 2,893.10  

** Using the exchange rate at the agreement's first effective date @31.03 : USD 

 

Therefore, we would like to enquire that the above-mentioned equipment be donated to the Asian 

Institute of Technology for research and development as well as educational purposes. We will ensure 

that this equipment are used in accordance with the request, with full benefits to the communities. 

 

 

 

For and behalf of  

DPMM, Asian Institute of Technology 

Dr. Indrajit Pal 

Program Chair 

 


