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Executive Summary 

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA 2.0) project 

implemented by the Asian Institute of Technology aims to boost the climate resilience of 

vulnerable communities in developing countries in South Asia by enhancing local government 

capacity in risk management and decision-making.  The CRISTA 2.0 system developed under the 

project comprises a web-based computer dashboard, a robust geospatial database and an 

android mobile application to enable local authorities to visualize climate-induced hazards and 

risks to critical infrastructure (road and power), monitor the status at near-real time through 

community incident reporting, identify damages and disruptions and assess their impacts for 

decision-making for response and risk management. 

This Output Report (i) provides an overview of the project’s field survey and mapping activity 

implemented in the three project municipalities. The report details the scope of the survey, 

methodology and outputs. The field survey and mapping activity collected granular data on 

selected road and power infrastructure components within the administrative boundaries of 

Neelkantha, Benighat Rorang, and Gajuri municipalities. In total, more than 365 km of road, 

divided into 1 km segments, were surveyed, including national and sub-national highways, district 

roads and arterial roads in the wards. The surveyed data has been processed and exported to the 

GIS platform for conducting climate risk assessments and will also function as one of the geo-

spatial layers in the CRISTA 2.0 dashboard. 

  



 

First Output Report - CRISTA 2.0 

Field Survey and Mapping of Critical Infrastructure in Project Area  6 

1 Introduction 

1.1. Background 

Infrastructure systems are critical to societal and economic development. They provide essential 

services to sustain daily activities, connect communities, industries, emerging markets and 

facilitate movement of people, goods, and services. In rural regions especially, where community 

centres are often connected with each other by a single road, power transmission line, or cell 

tower, the reliability and operability of these critical infrastructure system (CIS) components are 

indispensable. Disruptions to the system or its interconnected components could lead to 

substantial delay or loss of services, which in turn results in significant impacts to, inter alia, 

emergency services, community livelihoods, the local economy, and societal wellbeing. 

Infrastructure developments are proven to be positively correlated with local economic growth. By 

constructing new roads and expanding its network, economic growth is catalysed thanks to 

improved access to new domestic markets, suppliers, and consumers1.  

In Nepal, risks posed by climate-induced natural hazards, such as landslides and floods, have the 

potential to severely disrupt its nascent critical infrastructure systems (CIS), especially those that 

are found in rural mountainous areas, such as in Nepal's Dhading District. Nepal still faces 

significant infrastructure shortages. Its road and power infrastructure quality rank lower than 

other South Asian countries. Currently, approximately half of Nepal's population have access to 

all-season roads2. In the near and far future, climate change could potentially exacerbate climate-

induced natural hazards, making them more severe and unpredictable3. As such, there is an urgent 

need to develop robust and applicable innovations to enhance climate adaptation efforts and 

promote resilient infrastructure in Nepal. 

Currently, there are foreseeable gaps that can obstruct or hinder decision making and action on 

climate adaptation and resilience building in Nepal. Limited data is available to decision makers 

related to the vulnerability of existing CIS to climate-induced hazards. There have been 

advancements in disaster risk, loss and damage database management through the BIPAD portal, 

however there is a lack of dedicated database management and decision-support system for CIS, 

specifically at subnational levels and rural areas. Furthermore, the lack of a robust incident 

reporting and data management system has delayed responses to damages and disruptions. This 

may result in manpower and fund related constraints which reduce the efficacy of local 

governments to monitor and respond to infrastructure disruptions.   

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA) project 

aims to address these gaps by providing an innovative solution for local officials and at-risk 

communities. The system comprises of a web-based computer dashboard integrated with geo-

spatial database and a mobile application. The geo-spatial database contains multiple datasets on 

critical infrastructure and social infrastructure and the climate-induced hazards, vulnerabilities 

and risks to road and power infrastructure components. The mobile application functions as a 

two-way communication channel between the local authorities and the communities. It enables 

 
1 L. C. Charlery, M. Qaim, and C. Smith-Hall, “Impact of infrastructure on rural household income and inequality in Nepal,” J 
Dev Effect, vol. 8, no. 2, pp. 266–286, Apr. 2016, doi: 10.1080/19439342.2015.1079794. 
2 The World Bank. (2020). Infrastructure in Asia and the Pacific. www.worldbank.org. 
3 P. Gentle and T. N. Maraseni, “Climate change, poverty and livelihoods: adaptation practices by rural mountain communities 

in Nepal,” Environ Sci Policy, vol. 21, pp. 24–34, Aug. 2012, doi: 10.1016/j.envsci.2012.03.007 

http://www.worldbank.org/


 

First Output Report - CRISTA 2.0 

Field Survey and Mapping of Critical Infrastructure in Project Area  7 

communities to report incidents (damage or disruptions in road or power infrastructure due to 

climate-induced hazards) to the CRISTA system while also receiving important updates and 

information from the local authorities regarding the status of infrastructure across the 

municipality. At the core of the system is the web-based computer dashboard, which enables local 

authorities to visualize the baseline geo-spatial data as well as the dynamic incident reports 

generated through the mobile application to monitor damages and disruption to road and power 

infrastructure in real-time, assess vulnerability, risk and impacts and formulate appropriate and 

timely response and risk mitigation strategies. 

The CRISTA project supports strategic international and national frameworks for climate change 

adaptation and resilience. The project supports the strategic objectives of the Climate Adaptation 

and Resilience for South Asia (CARE) project, specifically Component 1 and 2: Evidence Based 

Climate Smart Decision Making; and Enhancing Policies, Standards, and Capacities for Climate 

Resilient Development respectively. The CRISTA project is also aligned with national climate change 

adaptation goals in Nepal as well as sectoral strategies for mitigating climate-related natural 

hazard risks to physical infrastructure4.    

1.2. Project Objectives 

The project development objective of CRISTA 2.0 is to contribute to an enabling environment for 

climate adaptation and climate resilient policies and investment in selected sectors and countries 

in South Asia, specifically Nepal. The specific objectives of the project are: 

• Develop a robust decision-support system for climate resilient CI for monitoring climate-

induced vulnerabilities and damages to CI systems. 

• Support in data driven and evidence-based decision making to enhance the preparedness 

and response capacity of critical infrastructure management authorities and officials.  

• Enhance knowledge and capacity of local communities and authorities; and sensitize them 

on climate-induced risks to CI systems and how it implicates sustainable development. 

1.3. Project Approach 

The CRISTA project implemented in 2022 successfully tested the CRISTA system in Neelkantha 

Municipality in Nepal and Monohardi Upazilla in Bangladesh and served as a ‘proof of concept’ for 

the system, harnessing acknowledgement and further interests from multiple local governments 

in Nepal. The current scale-up project aims to expand the scope and utility of the CRISTA system 

in three ways: geographical coverage, technical capability, and capacity development for system 

utilization. The detailed breakdown of the project implementation approach for CRISTA 2.0 is given 

in Figure 1. The project will attain the following five outputs focussed on developing the CRISTA 2.0 

system, capacity building of target beneficiaries and advocacy for sustained implementation, 

Output 1.1 Partnerships are developed and baseline assessment is conducted in the project areas. 

Output 2.1 CRISTA system is upgraded to CRISTA 2.0. 

Output 3.1 Capacity of local authorities in data driven decision-making is enhanced. 

 
4 National DRR Strategic Plan of Action 2018-2030 
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Output 3.2 Local communities are aware and capable to report incidents using CRISTA system. 

Output 4.1 Communication materials and strategies are developed to inform local and national 

authorities. 

 

Figure 1 Schematic diagram depicting the CRISTA 2.0 project implementation methodology and approach. 

1.4. Purpose and Scope of Report 

The focus of this First Output Report is to document the implementation and outputs of ‘Activity 

2.1.1: Conduct field survey and mapping of climate hazards and critical infrastructure in 

project area.’  

The report details the field survey and mapping process including the scope of the survey and the 

methodology. The questionnaire, tools and survey approach have been highlighted. 

2 Field survey and mapping 

The field survey and mapping activity of the CRISTA project aims at developing a granular database 

of road and power infrastructure components in the project areas. The database will be used to 

visualize the characteristics of the infrastructure in the project areas as well as to conduct climate 

risk assessments for critical infrastructure.  

2.1 Scope of the survey 

The scope of the field survey was defined by the climate risk assessment framework developed 

for the project. The survey was conducted to generate information on current conditions of road 

and power infrastructure in the project municipalities. However, considering the time and financial 

limitations of the project, the survey and subsequent risk assessment was conducted for four tiers 

of roads, 

i. National highways 

ii. District roads 

iii. Municipal roads connecting ward offices to nearest district roads (used as primary route for 

ward office connectivity) 
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iv. Municipal roads covering major settlements in wards, and used as primary route for 

connectivity. 

For power infrastructure, the field survey gathered information on transformers within the project 

municipalities. 

2.2 Survey Methodology 

 

Figure 2 Field Survey Methodology 

2.3.1. Identification of components of risk assessment and indicators 

The purpose of the field survey was to collect data for the generation of a comprehensive GIS 

database accessible to municipal government officials for climate adaptation and disaster 

preparedness purposes. Data would additionally be used for climate vulnerability and risk 

assessments. As a result, the first step of the survey was to import the functions of risk assessment 

(hazard, exposure, sensitivity and capacity) and indicators within each risk function. The indicators 

informed the project team on the questions and/or variables which will be incorporated in the 

data collection tools.  

2.3.2. Designing field survey and mapping tool (questionnaire, GIS data) 

Following the identification of indicators, the field survey and mapping tools were designed. This 

included the development of a questionnaire, selecting a survey platform through which the 

questionnaire will be administered, and developing GIS data to support the survey team during 

deployment. As mentioned earlier, the field survey and mapping activity was guided by geospatial 

data collected from secondary sources. For example, the roads that were targeted for the road 

survey were first identified and mapped in GIS. The survey team was tasked to conduct field 

observations of these identified routes guided by GPS location tags and milestones. Similarly, the 

survey for power infrastructure (transformers) was also conducted using existing database gained 

from the electricity office in Dhading. 

For road survey, the selected road networks were divided into 1 km segments using GIS. Each 

segment was provided with a unique ID code to identify each unique road segment. The 

segmentation was done in order to gain granular data on road infrastructure characteristics. 

For ease of survey, questionnaires were developed in objective format, in both English and Nepali 

languages (see Annex 1). Kobo Toolbox was selected as the survey platform due to its ease of use, 

Identification of 
components of risk 

assessment and indicators

Designing field survey and 
mapping tool 

(questionnaire, GIS data)
Pilot Survey

Surveyor Orientation Data Collection
Data Cleaning and 

Consolidation

Export for risk assessment
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and reliability. The digital survey platform enabled efficient survey planning, administration and 

monitoring. The use of Kobo Toolbox for the survey allowed multiple benefits, including collection 

of GPS points, tagging of photographs to specific data inputs and convenience in data synthesis 

and storage. 

2.3.3. Pilot Survey 

Prior to the extensive mobilization of surveyors for survey and mapping, a pilot survey was 

conducted in the project areas by the project team. The pilot survey was led by the AIT team who 

developed the questionnaire, designed the survey methods, with extensive support from field 

coordinators and surveyors from partner organization and consultant in Nepal. The pilot survey 

was conducted on 14th and 15th March 2024 in several parts of the Prithvi Highway to test the 

survey process and questionnaire and identify challenges that field surveyors might face during 

the survey. The lessons learned from the pilot survey were used in refining the questionnaire and 

survey process. 

2.3.4. Surveyor Orientation 

Following the successful completion of pilot survey, a round of orientation was conducted for field 

surveyors in the three project municipalities. The orientation included overview of the project, the 

objectives of the field survey and detailed instructions with respect to the survey tool, 

questionnaire and field observation. The surveyors were also provided with a guideline document 

which instructed the handling of the Kobo Toolbox application and described in detail the survey 

questions and options. An excerpt from the guideline can be seen in Figure 3.  

 

Figure 3 Snapshot of photographs depicting landslide hazard categories in the survey orientation guideline 

2.3.5. Data Collection 

Field surveyors were mobilized in the three project municipalities to collect data on road and 

power infrastructure using the Kobo Collect application. Each road-line was provided with an 

identifier code, and GPS coordinates for start and end points and multiple landmarks along the 

road line to facilitate data collection in the field. For each road, following the 1km segmentation 

process, surveyors noted down observations for each segment on the Kobo Collect application, 
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providing a unique identifier serial number. Similarly, for transformers, transformer details were 

collected from the district electricity offices, and surveyors were mobilized to collect the data. 

     

Figure 4 Field surveyors in Dhading district collecting data on road infrastructure components 

2.3.6. Data Cleaning and Export for Risk Assessment 

The raw data collected from the survey was cleaned and synthesized. Data cleaning was 

performed to remove errors in the dataset (segment numbering, GPS coordinates, etc.). For each 

surveyed road segment, at least five photographs were taken. The photographs were very helpful 

for the data cleaning and verification process.  Similarly, all data collected in English and Nepali 

languages were consolidated and tabulated in Ms. Excel where the dataset was subsequently 

coded according to the risk assessment indicator matrix. The clean and consolidated data was 

then exported for risk assessment process. 

2.3 Survey Outcome 

The total length of road mapped in the project area, which was gained from secondary sources, 

and the length of road surveyed is shown in Table 2. In total, 365.3 km out of the total 1663.2 km 

of road mapped in the project municipalities were surveyed. 

Table 1 Length of road mapped and surveyed in the project area 

SN  Road Nomenclature/ Municipality  
Total length of road 

mapped (km) 

Total length of road 

surveyed (km)  

1  NH 04 (National Highway)  37.3  37.3  

2  NH 42 (Sub-National Highway)  23.5  23.5  

3  NH 43 (Sub-National Highway)  44.1  44.1  

4  Neelkantha Municipality  769.7  131.5  

5  Benighat Rural Municipality  414.3  75.6  

6  Gajuri Rural Municipality  374.3  53.3  

 Total 1663.2 365.3 

The project team consolidated the available data on transformers in the project municipalities 

through the District Office of the Nepal Electricity Authority which was then used to collect field 

information including GPS location, photograph, hazard proximity and structural characteristics of 

transformers in Neelkantha Municipality. 
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3 Summary 

The field survey and mapping activity was implemented in the CRISTA 2.0 project municipalities to 

generate the GIS database for the CRISTA 2.0 System. Over 360 km of road in the three 

municipalities was surveyed. The surveyed data will be imported into the GIS platform which can 

be used for visualization of CIS physical attributes and hazards in the area. The survey data will 

also be used to generate the climate risk assessment of road infrastructure. All of this information 

will be incorporated into the CRISTA 2.0 dashboard for use by the target beneficiaries. 
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Annex I: Field Survey Questionnaire (Road) 
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Annex II: Field Survey Questionnaire (Transformers) 
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Executive Summary 

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA 2.0) project 

implemented by the Asian Institute of Technology aims to boost the climate resilience of vulnerable 

communities in developing countries in South Asia by enhancing local government capacity in risk 

management and decision-making.  The CRISTA 2.0 system developed under the project comprises a 

web-based computer dashboard, a robust geospatial database and an android mobile application to 

enable local authorities to visualize climate-induced hazards and risks to critical infrastructure (road and 

power), monitor the status at near-real time through community incident reporting, identify damages 

and disruptions and assess their impacts for decision-making for response and risk management. 

This report documents output (ii) the activity on climate risk assessment of the study area using 

quantitative and geospatial methods in support of the project objectives and outcomes. This report 

provides case studies encompassing the risk on road infrastructure in the three study areas: Neelkantha, 

Gajuri, and Benighat Rorang municipalities. The risk assessment follows a stepwise methodology which 

begins by defining the scope of the risk assessment and ultimately concludes the assessment by 

analyzing primary and secondary data to generate composite risk indices and risk maps of the three 

municipalities. 

The findings show that overall, 42% of all roads surveyed across the three municipalities belong in both 

the high and very high risk categories. Neelkantha has the highest amount of high risk road segments 

(50.7 km) while Gajuri municipality has the highest proportion of high and very high risk road segments 

relative to the total distance of road surveyed (more than 70%). This is followed by Benighat Rorang 

municipality, where high and high risk road segments amount to 63.3% of all roads surveyed.
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1 Introduction 

1.1. Background 

Infrastructure systems are critical to societal and economic development. They provide essential 

services to sustain daily activities, connect communities, industries, emerging markets and 

facilitate movement of people, goods, and services. In rural regions especially, where community 

centres are often connected with each other by a single road, power transmission line, or cell 

tower, the reliability and operability of these critical infrastructure system (CIS) components are 

indispensable. Disruptions to the system or its interconnected components could lead to 

substantial delay or loss of services, which in turn results in significant impacts to, inter alia, 

emergency services, community livelihoods, the local economy, and societal wellbeing. 

Infrastructure developments are proven to be positively correlated with local economic growth. By 

constructing new roads and expanding its network, economic growth is catalysed thanks to 

improved access to new domestic markets, suppliers, and consumers1.  

In Nepal, risks posed by climate-induced natural hazards, such as landslides and floods, have the 

potential to severely disrupt its nascent critical infrastructure systems (CIS), especially those that 

are found in rural mountainous areas, such as in Nepal's Dhading District. Nepal still faces 

significant infrastructure shortages. Its road and power infrastructure quality rank lower than 

other South Asian countries. Currently, approximately half of Nepal's population have access to 

all-season roads2. In the near and far future, climate change could potentially exacerbate climate-

induced natural hazards, making them more severe and unpredictable3. As such, there is an urgent 

need to develop robust and applicable innovations to enhance climate adaptation efforts and 

promote resilient infrastructure in Nepal. 

Currently, there are foreseeable gaps that can obstruct or hinder decision making and action on 

climate adaptation and resilience building in Nepal. Limited data is available to decision makers 

related to the vulnerability of existing CIS to climate-induced hazards. There have been 

advancements in disaster risk, loss and damage database management through the BIPAD portal, 

however there is lack of dedicated database management and decision-support system for CIS, 

specifically at subnational levels and rural areas. Furthermore, the lack of a robust incident 

reporting and data management system has delayed responses to damages and disruptions. This 

may result in manpower and fund related constraints which reduce the efficacy of local 

governments to monitor and respond to infrastructure disruptions.   

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA) project 

aims to address these gaps by providing an innovative solution for local officials and at-risk 

communities. The system comprises of a web-based computer dashboard integrated with geo-

spatial database and a mobile application. The geo-spatial database contains multiple datasets on 

critical infrastructure and social infrastructure and the climate-induced hazards, vulnerabilities 

and risks to road and power infrastructure components. The mobile application functions as a 

two-way communication channel between the local authorities and the communities. It enables 

 
1 L. C. Charlery, M. Qaim, and C. Smith-Hall, “Impact of infrastructure on rural household income and inequality in Nepal,” 

J Dev Effect, vol. 8, no. 2, pp. 266–286, Apr. 2016, doi: 10.1080/19439342.2015.1079794. 
2 The World Bank. (2020). Infrastructure in Asia and the Pacific. www.worldbank.org. 
3 P. Gentle and T. N. Maraseni, “Climate change, poverty and livelihoods: adaptation practices by rural mountain 

communities in Nepal,” Environ Sci Policy, vol. 21, pp. 24–34, Aug. 2012, doi: 10.1016/j.envsci.2012.03.007 

http://www.worldbank.org/
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communities to report incidents (damage or disruptions in road or power infrastructure due to 

climate-induced hazards) to the CRISTA system while also receiving important updates and 

information from the local authorities regarding the status of infrastructure across the 

municipality. At the core of the system is the web-based computer dashboard, which enables local 

authorities to visualize the baseline geo-spatial data as well as the dynamic incident reports 

generated through the mobile application to monitor damages and disruption to road and power 

infrastructure in real-time, assess vulnerability, risk and impacts and formulate appropriate and 

timely response and risk mitigation strategies. 

The CRISTA project supports strategic international and national frameworks for climate change 

adaptation and resilience. The project supports the strategic objectives of the Climate Adaptation 

and Resilience for South Asia (CARE) project, specifically Component 1 and 2: Evidence Based 

Climate Smart Decision Making; and Enhancing Policies, Standards, and Capacities for Climate 

Resilient Development respectively. The CRISTA project is also aligned with national climate change 

adaptation goals in Nepal as well as sectoral strategies for mitigating climate-related natural 

hazard risks to physical infrastructure4.    

1.2. Project Objectives 

The project development objective of CRISTA 2.0 is to contribute to an enabling environment for 

climate adaptation and climate resilient policies and investment in selected sectors and countries 

in South Asia, specifically Nepal. The specific objectives of the project are: 

• Develop a robust decision-support system for climate resilient CI for monitoring climate-

induced vulnerabilities and damages to CI systems. 

• Support in data driven and evidence-based decision making to enhance the preparedness 

and response capacity of critical infrastructure management authorities and officials.  

• Enhance knowledge and capacity of local communities and authorities; and sensitize them 

on climate-induced risks to CI systems and how it implicates sustainable development. 

1.3. Project Approach 

The CRISTA project implemented in 2022 successfully tested the CRISTA system in Neelkantha 

Municipality in Nepal and Monohardi Upazilla in Bangladesh and served as a ‘proof of concept’ for 

the system, harnessing acknowledgement and further interests from multiple local governments 

in Nepal. The current scale-up project aims to expand the scope and utility of the CRISTA system 

in three ways: geographical coverage, technical capability, and capacity development for system 

utilization. The detailed breakdown of the project implementation approach for CRISTA 2.0 is given 

in Figure 1. The project will attain the following five outputs focussed on developing the CRISTA 2.0 

system, capacity building of target beneficiaries and advocacy for sustained implementation, 

Output 1.1 Partnerships are developed and baseline assessment is conducted in the project areas. 

Output 2.1 CRISTA system is upgraded to CRISTA 2.0. 

Output 3.1 Capacity of local authorities in data driven decision-making is enhanced. 

 
4 National DRR Strategic Plan of Action 2018-2030 
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Output 3.2 Local communities are aware and capable to report incidents using CRISTA system. 

Output 4.1 Communication materials and strategies are developed to inform local and national 

authorities. 

 

Figure 1 Schematic diagram depicting the CRISTA 2.0 project implementation methodology and approach. 

1.4. Purpose and Scope of this Output Report 

The focus of this Output Report (ii) is to document the implementation, findings, and outputs of 

Activity 2.1.2, as viewed in Table 1, which focuses on developing comprehensive risk assessments 

of the project area by utilizing a methodological framework to analyse collected primary and 

secondary data. The assessment will focus on specific road and power CIS components. The 

assessed hazards are landslides and floods prevalent in the area.  

Table 1 Progress of project activities.  

SN Activity Progress 

1 Activity 1.1.2: Conduct baseline study of project areas and 

boundary partners. 

Completed 

2 Activity 2.1.1: Conduct field survey and mapping of climate 

hazards and critical infrastructure in project area. 

Completed 

3 Activity 2.1.2: Conduct climate vulnerability and risk 

assessment for critical infrastructure systems (CIS) in the 

project area. 

Completed 

4 Activity 2.1.3: Generate web-based GIS database and 

integrate baseline information and maps. 

Completed 

5 Activity 3.2.1: Develop and produce IEC materials for public 

awareness on CRISTA system application. 

Ongoing 

6 Activity 4.1.1: Prepare CRISTA 2.0 knowledge products and 

visual documentation. 

Ongoing 

7 Activity 4.1.2: Conduct project completion and lesson sharing 

workshop at regional or national levels. 

Ongoing 
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The Report is divided into five chapters. Chapter 1 provides a brief introduction into the Report, 

the activities on which the report focuses, and a general overview of the project objectives and 

outcomes. Chapter 2 provides a brief background and literature review of the risk assessment 

activity. Chapter 3 elaborates on the developed methodology of the risk assessment. It highlights 

the indicators of interest, data processing and analysis. Chapter 4 reports the findings of the risk 

assessment through a case study which focuses on analysing risk on road infrastructure in 

Neelkantha, Benighat Rorang, and Gajuri municipalities.  Chapter 5 summarizes the key takeaways 

from this report and highlights the next steps for the project. 

2 Risk Assessment 

Vulnerability and risk are fundamental concepts in disaster risk management and climate change 

adaptation, and often used interchangeably. The IPCC ‘s Fourth Assessment Report5 defined 

vulnerability as the degree to which a system is susceptible to adverse effects of climate change, 

and is the function of the exposure, sensitivity and adaptative capacity of a system to climate 

change and climate-induced variations. In 2014, the IPCC proposed a risk-centred approach, 

defining risk as ‘the potential for consequences where something of value is at stake and where 

the outcome is uncertain6. Risk is often represented as probability of occurrence of hazardous 

events or trends multiplied by the impacts if the events or trends occur’, following similar concept 

of risk as in disaster risk management (UNDRR). Hence, risk for the purpose of this project is 

computed as a function of hazard, exposure and vulnerability (which is disaggregated into 

sensitivity and capacity) as shown in Figure 2. 

Risk assessment is therefore defined as ‘a qualitative or quantitative approach to determine the 

nature and extent of disaster risk by analysing potential hazards and evaluating existing conditions 

of exposure and vulnerability that together could harm people, property, services, livelihoods and 

the environment on which they depend.’ It investigates the likelihood of occurrences of natural 

hazards and the severity of impacts, providing decision-makers with crucial information to 

prioritize resources and develop strategies to mitigate risks. 

The objective of risk assessment in the CRISTA project is to identify, analyse and evaluate risks (or 

susceptibility of damage) to road and power infrastructure components in the project 

municipalities. It entails three major steps, 

1. Risk identification: Examination of factors that pose threats to infrastructure components. 

2. Risk analysis: Understanding the nature and magnitude of risks, including probability of 

occurrence and potential consequences. 

3. Risk evaluation: Comparison of risk analysis results with pre-defined thresholds to 

determine whether the level of risk and their magnitude are acceptable or tolerable. 

 
5 Carter, T.R., R.N. Jones, X. Lu, S. Bhadwal, C. Conde, L.O. Mearns, B.C. O’Neill, M.D.A. Rounsevell and M.B. Zurek, 2007: 
New Assessment Methods and the Characterisation of Future Conditions. Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, 
Cambridge, UK, 133-171. 
6 2014: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of 

Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, 
D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. 
Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA, 1132 pp 
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Figure 2 Conceptual framework of the risk assessment employed for the project. 

The findings of the assessments will be incorporated within the CRISTA dashboard and made 

accessible to local authorities. The findings inform local authorities regarding specific sections or 

segments of the road or power infrastructure that are at low or high risk of impending hazards, 

allowing them to proactively plan mitigation or response activities.   

3 Methodology of Risk Assessment 

The stepwise methodology for climate risk assessment of road and power infrastructure CIS 

components in the project municipalities is detailed in Figure 3. The risk assessment follows a 

standard scientific methodology using an indicator based quantitative approach and employing 

primary and secondary data. The process begins with defining the scope of the risk assessment, 

identify components based on local context, select and define indicators, determine scoring and 

weightage method, and finally reporting the assessment findings. 

 

Figure 3 Sequential steps in conducting the risk assessment of the project areas.  

3.1 Defining Scope of the Risk Assessment: 

The CRISTA project encompasses a comprehensive database on road and power infrastructure 

across project municipalities, sourced from secondary data. However, considering the project 

limitations, detailed risk assessments was conducted for key infrastructure components that have 

Defining the scope of risk 
assessment

Identification of components of 
risk assessment and risk 

characterization

Selection of indicators and 
measurement indices and field 

survey planning

Assigning scoring and weightage 
to indicators

Importing of field survey and 
mapping data

Conducting assessment and 
generating maps
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significant impact on local accessibility. The scope of the field survey and mapping was defined 

based on the inputs from the local stakeholder and analysis of local contexts done as part of the 

baseline study of the project municipalities.  

For road infrastructure, risk assessment was conducted for four tiers of roads, 

i. National highways 

ii. District roads 

iii. Municipal roads connecting ward offices to nearest district roads (used as primary route 

for ward office connectivity) 

iv. Municipal roads covering major settlements in wards, and used as primary route for 

connectivity. 

For power infrastructure, the risk assessment was conducted for transformers, the last-mile 

component which delivers power directly into household networks. 

3.2 Identify components of risk assessment and risk characterization: 

The project employed a quantitative indicator-based risk assessment approach, following the risk 

assessment framework developed in the IPCC’s Fifth Assessment Report. Risk, therefore, was 

measured as a function of hazard, exposure, sensitivity and capacity. The four components of risk 

were used in determining the indicators for the assessment and developing the field survey and 

mapping process. The indicator-based approach was selected for the risk assessment due in part 

to their ability to represent complex realities at the local level which are difficult to measure. 

The selection of indicators represents an important first step in assessing risk to natural hazards. 

Indicators should be limited and focus on the most essential aspects of the study area. This avoids 

potential overlap between indicators and confusion which could lead to diminished efficacy of the 

assessment. To guide the risk assessment process, a preliminary characterization of the local 

contexts was developed. For each risk component (hazard, exposure, sensitivity, capacity), 

infrastructure attributes were identified based on local contexts and stakeholder inputs. The 

attributes provided significant foundation for developing the indicators and measurement indices.  

3.3 Selection of Indicators and Measurement Indices: 

Risk indicators had been compiled through an extensive review of academic literature and reports 

which were then further contextualized to fit the context of all three study areas. Information 

generated through baseline study, project area reconnaissance, and stakeholder inputs were used 

to contextualize the indicators and values for the risk assessment components. The indicators 

were selected to accurately characterize the conditions of road and power infrastructure of 

interest. A complete list of indicators can be seen in Table 3. The identified risk indicators fed into 

the computation of risk to quantitatively express the likelihood of adverse impacts on the 

infrastructure components of interest in the three municipalities. Once the indicators were 

finalized, the project team developed data collection tools to conduct empirical observations in 

the field. 

3.4 Scoring and Weightage of Indicators: 
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Since the selected indicators had different values and units of measurement, the indicator values 

had to undergo normalization to harmonize the different values and units into a singular unitless 

value in order to make a quantitative assessment possible.  

The project team utilized the Min-Max method7 to normalize the indicator values. This method 

essentially converts a specific range of metric scale into a continuous range from 0 to 1, which 

were further segmented into five classes based on an equal interval of 0.2, into a scale from 1 to 

5, where specific intervals denote a risk category, from very low to very high (see Table 2).  

When computing the final risk score, each function of risk was assigned an equal weightage. Since 

there are four functions of risk (hazard, exposure, sensitivity, capacity), each function was assigned 

a weight of 0.25 (or 25%).   

Table 2 Categories of risk based on risk assessment outputs. 

Composite Risk Score Risk Category 

1≤X<2 Very Low 

2≤X<3 Low 

3≤X<4 High 

4≤X<5 Very High 

 

3.5  Importing Field Survey and Mapping Data: 

To begin the assessment, data from the field survey and secondary sources underwent cleaning, 

synthesis, and tabular representation in MS Excel, ensuring suitability for risk assessment based 

on the established framework. After the values of all risk indicators had been normalized and 

weighted, the final composite risk score could be computed and assigned a risk category (see Table 

2). Subsequently, the composite risk scores for individual segments were calculated by multiplying 

the weightages of each indicator with their scores. Each road segment datapoint has an assigned 

composite risk score and risk category, tabulated in Ms. Excel.  

3.6 Conducting assessment and generating maps: 

To gain a spatial understanding of risk, the project team added risk category as an attribute in GIS. 

Ultimately, a risk map was developed (see Chapter 4). These data served as baseline layers for 

generating various maps and formed a crucial component of the CRISTA dashboard. The maps are 

presented in Figures 4, 5, and 6.

 
7 Fritzsche, Kerstin, et al. "The Vulnerability Sourcebook: Concept and guidelines for standardised vulnerability 

assessments." (2014). 
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Table 3 Dimensions, sub-dimensions and indicators for risk assessment of road infrastructure 

Dimension 
Sub 

Dimension 
Indicator Rationale Values Ranking 

Hazard 

  

Average scale of hazard for 

random sections of the road 

segment (minimum five sections) 

Higher the level of hazard (magnitude, 

frequency) the higher s potential damage or 

disruption to road 

Very Low 1 

Low 2.3 

High 3.6 

Very High 5 

Exposure Landslide 

Exposure 

Road segment portion exposed to 

landslide hazard (percentage of 

total length) 

The larger the proportion of landslide hazards 

within road segment, the higher is the likelihood 

of damage or disruption 

No Landslide Hazard (0%) 1 

Very Low (0-33%) 2 

Low (33-66%) 3 

High (66-100%) 4 

All (100%) 5 

Geological condition of slope Slopes comprising of rock surfaces are less 

prone to rainfall-induced landslides as 

compared to slopes comprising of soil surfaces 

Fully rock surface 1 

Mostly rock, some soil surface 2 

Half rock and soil surface 3 

Mostly soil, some rock surface 4 

Fully soil surface 5 

Damage or disruption due to 

landslide in past five years. 

Roads that have historical incidents of 

landslides are more prone 

Yes 5 

No 1 

Flood 

Exposure 

Flood exposure due to adjacency 

to river 

Roads built adjacent to river with low level are 

prone to overflow 

No adjacent river flood/inundation hazard (0%) 1 

Adjacent river with potential overflow 5 

Road segment exposed to 

flood/inundation due to river 

crossing 

Roads with higher number of river/stream 

crossing have higher likelihood of damages 

(including flash flooding in seasonal streams) 

No rivers are crossing the road segment 1 

One river/stream crosses the road segment 2 

Two river/stream crosses the road segment 3 

Three river/stream crosses the road segment 4 

More than three river/stream cross the road segment 5 

Road segment exposed to 

inundation due to low elevation 

Low-elevation roads may be flooded due to 

rainfall accumulation 

Yes 5 

No 1 

Damage/disruption due to 

flooding in the past five years? 

Roads that have historical incidents of floods 

are more prone 

Yes 5 

No 1 

Sensitivity 

  

Road Classification Higher the class of the road, the higher is 

potential primary and secondary socio-

economic impact due to damage or disruption 

National Highway 5 

Feeder Road (Sub National Highway) 4 

District Road 3 

Municipal Road (City/Rural Road) 2 

Trail/Track 1 
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Dimension 
Sub 

Dimension 
Indicator Rationale Values Ranking 

Width of Road (in ft) Roads with lower width are more prone to 

complete disruption of traffic flow in case of 

landslide or floods 

More than two lanes (>24 ft) 1 

Two Lanes (22 - 24 ft) 2 

Intermediate Lane (18 ft) 3 

Single Lane (12ft) 4 

Trail/Track (<12 ft) 5 

Current Road Condition Roads that are in poor condition (exposed base 

layers, damages) are more prone to rainfall 

induced damages 

Very Good 1 

Good 2 

Moderate 3 

Poor 4 

Very Poor 5 

Capacity Road 

Structure 

Road Pavement Higher the quality of pavement, better is the 

road’s ability to withstand damages 

Asphalt/Bituminous 1 

Concrete 2 

Gravel 3 

Compacted Mud/Soil 4 

Uncompacted Mud/Soil 5 

Availability of cemented or 

concrete drainage 

Roads with stabilized (cement or cemented) 

drainage have higher capacity to drain rainwater 

and reduce damage to pavement 

No (0%) 5 

Very Low (<33%) 4 

Low (33-66%) 3 

High (66-100%) 2 

All (100%) 1 

Condition of Drainage Damaged or blocked drainage channels reduce 

capacity of the roads 

Good 1 

Moderate 3 

Poor/No Drainage 5 

Landslide 

Risk 

Mitigation 

Capacity 

Availability of engineered landslide 

hazard mitigation measures in 

prone sections of segment (in 

terms of percentage coverage of 

mitigation measures) 

The higher the proportion of landslides 

mitigated using engineered structures, the 

lower is the likelihood of hazard occurrence  

No hazards are mitigated 5 

Very low portion of hazards are mitigated 4 

Low portions 3 

High portions 2 

All hazards are mitigated/No mitigation required 1 

Condition of landslide risk 

mitigation measures 

Mitigation structures that are of poor quality 

(damaged, insufficient construction)  

Good 1 

Moderate 3 

Poor/No mitigation measures 5 

Flood Risk 

Mitigation 

Capacity 

Availability of flood risk mitigation 

due to overflow (embankment) 

Roads with properly constructed embankments 

along riverbanks are less prone to overflow 

flooding 

None of overflow hazard is mitigated 5 

Low (0-33%) 4 

Moderate (33-66%) 3 
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Dimension 
Sub 

Dimension 
Indicator Rationale Values Ranking 

High (66-100%) 2 

All overflow hazard mitigated/No mitigation required 1 

Availability of flood risk mitigation 

for river/stream crossing road 

segment (bridge/culvert) 

Roads with engineered river crossing structures 

(bridges or culverts) are less prone to flooding 

None of the rivers crossing have mitigation measures 5 

Some of the river crossing have mitigation measures 3 

All river crossing have mitigation structures/No 

mitigation required 

1 

Condition of river embankment 

structures 

River embankments of poor construction or 

damages are less capable of mitigating flood 

risk 

Good/No mitigation required 1 

Moderate 3 

Poor 5 

Condition of river crossing 

management structures 

Bridges or culverts of poor design and 

construction or damaged are less capable of 

mitigating flood risks 

Good/No mitigation required 1 

Moderate 3 

Poor/No mitigation implemented 5 
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4 Result of Risk Assessment 

Table 4 presents an overview of the total length of road surveyed through field observation as well 

as their respective risk categories expressed in km. The analysis shows that a total of 207.06 km 

of surveyed road belong to both the Very Low and Low risk classes while 157 km belongs to both 

the High and Very High risk classes. This means that out of 365.3 km of road surveyed, more than 

42% belong in either the very high or high risk classes. The findings indicate that the determining 

factors that contribute to high or very high risk classes are determined by the presence of 

hazardous spots in the road segment and the presence (or lack thereof) of mitigation or protection 

structures.   

Table 4 Length of road mapped, surveyed and distribution across four risk classes in the project area. 

SN 
Road Nomenclature/ 

Municipality 

Total length 

of road 

surveyed 

(km) 

Length of surveyed road in risk classes (km) 

Very Low Low High Very High 

1 NH 04 (National Highway) 37.3 2.0 31.3 3.9 0 

2 NH 42 (Sub-National Highway) 23.5 1 7.3 15.2 0 

3 NH 43 (Sub-National Highway) 44.1 10.6 31.5 1.9 0 

4 Neelkantha Municipality 131.5 14.9 65.8 50.7 0 

5 Benighat Rural Municipality 75.6 1.7 25.9 47.4 0.4 

6 Gajuri Rural Municipality 53.3 1.5 14.1 32.8 4.7 

 

Figures 4, 5, and 6 depict the risk categories of surveyed road networks within Neelkantha, Gajuri, 

and Benighat Rorang Municipality respectively. A total of 163.35 km of road network were surveyed 

within Neelkantha Municipality, including 31.8 km of NH43 highway, 102.5 km of district roads and 

28.9 km of municipal roads. Overall, 24.5 km (15%) of roads in Neelkantha Municipality were 

identified as Very Low Risk (Dark Green), 86.07 km (53%) of roads were identified as Low Risk (Light 

Green) and 52.72 km (32%) of roads were identified as High Risk (Light Red) as depicted in the map 

in Figure 4. None of the roads within Neelkantha Municipality were found to be of Very High 

category. 

Alternatively, Gajuri Municipality, which records the lowest amount of surveyed road due to its 

rural geography, has the most road segments which belong in the very high category compared to 

Neelkantha and Benighat Rorang Municipalities (4.7 km or 8.9% of the total road surveyed). 

Combined, the high and very high risk segments total to more than 70% of the surveyed roads in 

Gajuri. This proportion is higher than what was observed in Benighat Rorang municipality, where 

the combined high and very high risk segments amount to 63.3%. The findings indicate that Gajuri 

has the highest percentage of roads which are at high and very high risk of landslides and floods, 

thus requiring closer attention of the local authorities.  

Figure 5 shows that most of the high or very high risk road segments in Gajuri are located in Wards 

4 and 5. In fact, almost all the roads in both wards are at risk, visualized by the yellow and red lines. 

This observation may be helpful for municipal authorities who are tasked with developing risk 

reduction measures to protect road infrastructure.  



 

First Output Report - CRISTA 2.0 

Climate vulnerability and risk assessment for critical infrastructure systems in the project area        17 

 

Figure 4 Risk categorization of surveyed road network in Neelkantha Municipality 

 

Figure 5 Risk categorization of surveyed road network in Gajuri Municipality 

 

Figure 6 Risk categorization of surveyed road network in Benighat Rorang Municipality 
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Figure 6 shows that road segments with high risk category belong in Wards 7, 8, and 9 of Benighat 

Rorang Municipality. The road segments require attention of the local authorities since they are 

the roads which connect the three wards together. As mentioned previously, the findings indicate 

that one of the factors which contribute to the high or very high risk category is the presence of 

hazardous spots along the road segments. Figure 7 shows several examples depicting different 

levels of hazards in the surveyed areas. The hazardous zones are determined based on their 

propensity to cause landslide or debris flow, which subsequently are affected by the soil / rock 

material, proximity to the road, engineered protection, etc. 

 

    

Figure 7 Photos depicting roads of different levels of risk in the project area (starting from left): Very Low, Low, High, 

Very High 

 

5 Summary. 

In summary, this report documents the climate risk assessment activity as part of the CRISTA 2.0 

project, and provides case studies of the risk on road infrastructure in the three study areas: 

Neelkantha, Gajuri, and Benighat Rorang municipalities. The activity (Activity 2.1.2) was conducted 

in support of the project objectives, specifically in supporting data driven and evidence-based 

decision making for climate adaptation and preparedness.  

The risk assessment was conducted to determine the likelihood of natural hazards (landslides and 

flood specifically) and severity of impacts on the road and power infrastructure in the study area. 

It examines the factors that pose threat to infrastructure components, analyzes the nature and 

magnitude of risks, and compares the results with pre-defined thresholds to determine risk 

tolerance levels. The risk assessment follows a stepwise methodology which begins by defining 

the scope of the risk assessment and ultimately concludes the assessment by analyzing primary 

and secondary data to generate composite risk indices and risk maps of the three municipalities. 

The findings show that, out of 365.3 km of road surveyed, a total of 157 km belongs in both high 

and very high risk categories. This equates to more than 42% of all road surveyed across the three 

municipalities. The largest number of high risk roads belong in Neelkantha Municipality, with 50.7 

km out of 131.5 (38.5%). However, the largest proportion of high and very high risk roads belong 

in Gajuri municipality where more than 70% of the surveyed roads belong in either of the 

categories. This is followed by Benighat Rorang municipality, where high and high risk road 

segments amount to 63.3% of all roads surveyed.   
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Executive Summary 

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA 2.0) project 

implemented by the Asian Institute of Technology aims to boost the climate resilience of vulnerable 

communities in developing countries in South Asia by enhancing local government capacity in risk 

management and decision-making.  The CRISTA 2.0 system developed under the project comprises a 

web-based computer dashboard, a robust geospatial database and an android mobile application to 

enable local authorities to visualize climate-induced hazards and risks to critical infrastructure (road and 

power), monitor the status at near-real time through community incident reporting, identify damages 

and disruptions and assess their impacts for decision-making for response and risk management. 

This Output Report (iii) provides an overview of the baseline study and GIS database generation in 

support of the project objectives and outcomes. The report details the implementation, methodology, 

and outputs of the baseline study. It also describes how the GIS database was generated and how it 

contributes to the CRISTA 2.0 system.  

The database was generated based on the requirements of local stakeholders as well as to enhance the 

utility of the CRISTA 2.0 system. It includes geospatial data on hazards (floods and landslides), social 

infrastructure, power infrastructure, and road infrastructure located within the administrative 

boundaries of Neelkantha, Benighat Rorang, and Gajuri municipalities. The database will be integrated 

with the CRISTA 2.0 dashboard accessible to local authorities. It will greatly support decision making 

capabilities of local authorities in terms of disaster response and climate mitigation.  
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1 Introduction 

1.1. Background 

Infrastructure systems are critical to societal and economic development. They provide essential 

services to sustain daily activities, connect communities, industries, emerging markets and 

facilitate movement of people, goods, and services. In rural regions especially, where community 

centres are often connected with each other by a single road, power transmission line, or cell 

tower, the reliability and operability of these critical infrastructure system (CIS) components are 

indispensable. Disruptions to the system or its interconnected components could lead to 

substantial delay or loss of services, which in turn results in significant impacts to, inter alia, 

emergency services, community livelihoods, the local economy, and societal wellbeing. 

Infrastructure developments are proven to be positively correlated with local economic growth. By 

constructing new roads and expanding its network, economic growth is catalysed thanks to 

improved access to new domestic markets, suppliers, and consumers1.  

In Nepal, risks posed by climate-induced natural hazards, such as landslides and floods, have the 

potential to severely disrupt its nascent critical infrastructure systems (CIS), especially those that 

are found in rural mountainous areas, such as in Nepal's Dhading District. Nepal still faces 

significant infrastructure shortages. Its road and power infrastructure quality rank lower than 

other South Asian countries. Currently, approximately half of Nepal's population have access to 

all-season roads2. In the near and far future, climate change could potentially exacerbate climate-

induced natural hazards, making them more severe and unpredictable3. As such, there is an urgent 

need to develop robust and applicable innovations to enhance climate adaptation efforts and 

promote resilient infrastructure in Nepal. 

Currently, there are foreseeable gaps that can obstruct or hinder decision making and action on 

climate adaptation and resilience building in Nepal. Limited data is available to decision makers 

related to the vulnerability of existing CIS to climate-induced hazards. There have been 

advancements in disaster risk, loss and damage database management through the BIPAD portal, 

there is lack of dedicated database management and decision-support system for CIS, specifically 

at subnational levels and rural areas. Furthermore, the lack of a robust incident reporting and data 

management system has delayed responses to damages and disruptions. This may result in 

manpower and fund related constraints which reduce the efficacy of local governments to monitor 

and respond to infrastructure disruptions.   

The Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA) project 

aims to address these gaps by providing an innovative solution for local officials and at-risk 

communities. The system comprises of a web-based computer dashboard integrated with geo-

spatial database and a mobile application. The geo-spatial database contains multiple datasets on 

critical infrastructure and social infrastructure and the climate-induced hazards, vulnerabilities 

and risks to road and power infrastructure components. The mobile application functions as a 

two-way communication channel between the local authorities and the communities. It enables 

 
1 L. C. Charlery, M. Qaim, and C. Smith-Hall, “Impact of infrastructure on rural household income and inequality in Nepal,” 

J Dev Effect, vol. 8, no. 2, pp. 266–286, Apr. 2016, doi: 10.1080/19439342.2015.1079794. 
2 The World Bank. (2020). Infrastructure in Asia and the Pacific. www.worldbank.org. 
3 P. Gentle and T. N. Maraseni, “Climate change, poverty and livelihoods: adaptation practices by rural mountain 

communities in Nepal,” Environ Sci Policy, vol. 21, pp. 24–34, Aug. 2012, doi: 10.1016/j.envsci.2012.03.007 

http://www.worldbank.org/
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communities to report incidents (damage or disruptions in road or power infrastructure due to 

climate-induced hazards) to the CRISTA system while also receiving important updates and 

information from the local authorities regarding the status of infrastructure across the 

municipality. At the core of the system is the web-based computer dashboard, which enables local 

authorities to visualize the baseline geo-spatial data as well as the dynamic incident reports 

generated through the mobile application to monitor damages and disruption to road and power 

infrastructure in real-time, assess vulnerability, risk and impacts and formulate appropriate and 

timely response and risk mitigation strategies. 

The CRISTA project supports strategic international and national frameworks for climate change 

adaptation and resilience. The project supports the strategic objectives of the Climate Adaptation 

and Resilience for South Asia (CARE) project, specifically Component 1 and 2: Evidence Based 

Climate Smart Decision Making; and Enhancing Policies, Standards, and Capacities for Climate 

Resilient Development respectively. The CRISTA project is also aligned with national climate change 

adaptation goals in Nepal as well as sectoral strategies for mitigating climate-related natural 

hazard risks to physical infrastructure4.    

1.2. Project Objectives 

The project development objective of CRISTA 2.0 is to contribute to an enabling environment for 

climate adaptation and climate resilient policies and investment in selected sectors and countries 

in South Asia, specifically Nepal. The specific objectives of the project are: 

• Develop a robust decision-support system for climate resilient CI for monitoring climate-

induced vulnerabilities and damages to CI systems. 

• Support in data driven and evidence-based decision making to enhance the preparedness 

and response capacity of critical infrastructure management authorities and officials.  

• Enhance knowledge and capacity of local communities and authorities; and sensitize them 

on climate-induced risks to CI systems and how it implicates sustainable development. 

1.3. Project Approach 

The CRISTA project implemented in 2022 successfully tested the CRISTA system in Neelkantha 

Municipality in Nepal and Monohardi Upazilla in Bangladesh and served as a ‘proof of concept’ for 

the system, harnessing acknowledgement and further interests from multiple local governments 

in Nepal. The current scale-up project aims to expand the scope and utility of the CRISTA system 

in three ways: geographical coverage, technical capability, and capacity development for system 

utilization. The detailed breakdown of the project implementation approach for CRISTA 2.0 is given 

in Figure 1. The project will attain the following five outputs focussed on developing the CRISTA 2.0 

system, capacity building of target beneficiaries and advocacy for sustained implementation, 

Output 1.1 Partnerships are developed and baseline assessment is conducted in the project areas. 

Output 2.1 CRISTA system is upgraded to CRISTA 2.0. 

Output 3.1 Capacity of local authorities in data driven decision-making is enhanced. 

Output 3.2 Local communities are aware and capable to report incidents using CRISTA system. 

 
4 National DRR Strategic Plan of Action 2018-2030 
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Output 4.1 Communication materials and strategies are developed to inform local and national 

authorities. 

 

Figure 1 Schematic diagram depicting the CRISTA 2.0 project implementation methodology and approach. 

1.4. Purpose and Scope of First Output Report 

The focus of this Output Report (iii) is to document the implementation, findings, and outputs of 

Activities 1.1.2 and 2.1.3, as viewed in Table 1. It reports on the results of the baseline study and 

how they are integrated, along with all collected primary and secondary data, into a 

comprehensive and granular GIS database. This report explains the process of data integration, 

harmonization, and storage, especially in relation to power and road critical infrastructure 

components in the project area: Neelkantha, Gajuri, and Benighat Rorang municipalities.  

Table 1 Progress of project activities. 

SN Activity Progress 

1 Activity 1.1.2: Conduct baseline study of project areas and 

boundary partners. 

Completed 

2 Activity 2.1.1: Conduct field survey and mapping of climate 

hazards and critical infrastructure in project area. 

Completed 

3 Activity 2.1.2: Conduct climate vulnerability and risk 

assessment for critical infrastructure systems (CIS) in the 

project area. 

Completed 

4 Activity 2.1.3: Generate web-based GIS database and 

integrate baseline information and maps. 

Completed 

5 Activity 3.2.1: Develop and produce IEC materials for public 

awareness on CRISTA system application. 

Ongoing 

6 Activity 4.1.1: Prepare CRISTA 2.0 knowledge products and 

visual documentation. 

Ongoing 

7 Activity 4.1.2: Conduct project completion and lesson sharing 

workshop at regional or national levels. 

Ongoing 
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The Report is divided into five chapters. Chapter 1 provides a brief introduction into the Report, 

the activities on which the report focuses, and a general overview of the project objectives and 

outcomes. Chapter 2 elucidates information on the baseline study, including its objective, 

methodology, and findings. Chapter 3 elaborates on the CRISTA system structure, detailing the 

components of the system and flow of information. Chapter 4 consists of the details of the GIS 

database development process, including the data and information generated for the project with 

some sample data. Chapter 5 summarizes the report, highlights key takeaways, and next steps. 

2 Baseline Study 

2.1 Baseline Study Objectives 

The aim of the baseline study is to  

i. Develop an understanding of local contexts, including climate-induced hazards and their 

impacts on critical infrastructure, factors influencing vulnerability and structural and non-

structural mitigation measures employed. 

ii. Document existing disaster risk reduction and climate change adaptation plans, programs 

and initiatives at the local levels and identify existing strategies relevant to the scope of the 

project. 

iii. Analyse the needs and capacity of the target beneficiaries to facilitate and inform the 

development of CRISTA 2.0 system and it’s capacity building and dissemination activities. 

2.2 Methodology of Baseline Study 

The team employed a qualitative approach in conducting the baseline study of the project target 

beneficiaries. Stakeholder mapping was conducted as part of the inception activities of the project, 

where potential target beneficiaries of the project as well as boundary partners were identified, 

and their potential roles in the project implementation were discussed. Similarly, the project team 

conducted a series of consultation meetings with key stakeholders in the project municipalities, 

including officials of municipality offices and district level sectoral and emergency operations 

offices in Dhading to understand the local contexts and gather information on CIS monitoring and 

risk reduction strategies implemented. 

Data was collected for the assessment through key informant interviews with local stakeholders 

who represented various organizations and offices at the district and municipal levels. A structured 

questionnaire was developed and deployed to collect information on the following: 

• Capacity of stakeholders to respond to infrastructure disruptions caused by climate-

induced hazards. 

• Plans and policies for disaster management and climate adaptation at the local level.  

• Existing ICT and human resource capacity of local authorities for climate adaptation and 

critical infrastructure protection.  

A total of eight (8) stakeholder representatives were interviewed by the project team. Their 

respective organizational affiliations are listed in Table 2. The respondents represent diverse 

organizations at the municipal and district levels that are aligned with the goal and outcomes of 

the CRISTA 2.0 project. Officers from the three municipal governments of Neelkantha, Gajuri, and 
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Benighat Rorang were interviewed along with officials from the sectoral offices including electricity, 

infrastructure, administration and emergency services.  

Table 2 List of stakeholders interviewed for the baseline study. 

SN Position of Interviewee Organization 

1 Chief Administrative Officer Benighat Rorang Rural Municipality 

2 IT Officer Gajuri Rural Municipality 

3 Section Officer (DRR Focal Person) Neelkantha Municipality 

4 Officer Infrastructure Development Office Dhading 

5 Administrative Officer Nepal Electricity Authority Dhading 

6 Deputy Superintendent of Police Armed Police Force, Adamghat 

7 Officer Division Forest Office Dhading 

8 Administrative Officer District Administration Office, Dhading 

 

2.3 Findings of Baseline Study 

The following section details out the findings of the baseline study. 

2.3.1.Local disaster management or climate adaptation program plans and policies. 

In order to get a baseline understanding of how each stakeholder is involved in disaster risk 

management and climate adaptation actions, the project team enquired the respondents about 

existing policies, programs, or initiatives at the institutional level that are directed to these actions. 

The data shows that most respondents (5 out of 7 respondents) have disaster management and 

climate adaptation plans.  

For institutions that have a disaster management and climate adaptation program or policy, they 

focus on a specific set of activities within the disaster management cycle. Some activities are 

targeted at the pre-disaster phase. For example, the Division Forest Office of Dhading district 

implements awareness and training programs targeted to local media and community.  At the 

Municipal level, dedicated focal person(s) for disaster risk reduction (DRR) utilizes risk sensitive 

land use planning to assist them in decision-making for local development. Focal person(s) also 

facilitates discussions on disaster management within the municipality.  

There are also institutions that focus more on implementing response activities. According to 

collected responses, municipal governments develop committees which focus on providing relief 

during times of crises. Their actions are dedicated solely to respond to the damages caused by 

hazards as well as accommodate requests from the local ward offices whose wards had been 

affected. It is worth noting that response actions are not guided by risk assessments since there 

are no mechanism to develop them. As such, response actions are taken based on damage reports 

and the needs of ward offices which invariably differ with each event. Similarly, administrative 

offices at the district level are also actively involved in responding to crises. District administrative 

offices monitor damages through the District Emergency Operations Centre (DEOC) and the Local 
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Emergency Operations Centre (LEOC), a recent introduction for local resilience as mandated by 

the DRRM Act of 20175. More details can be found in Table 3.  

Table 3 Institutions with DRM /CCA and CIS protection policies or initiatives. 

Institutions DRM and CCA Policies 

and Programs 

Critical Infrastructure 

Protection Initiatives 

Nepal Electricity Authority Dhading Yes No 

Benighat Rorang Municipality Office No No 

District Administration Office, Dhading Yes No 

Armed Police Force, Adamghat No No 

Division Forest Office Dhading District Yes No 

Gajuri Rural Municipality Office Yes No 

Neelkantha Municipality Office Yes Yes 

In terms of critical infrastructure management and protection, the responses show that 

infrastructure operators do have disaster management and climate adaptation policies. However, 

they are focused mainly on response activities, such as swift repair of damaged infrastructure 

components. According to a respondent from the Nepal Electricity Authority (NEA) in Dhading, 

during crises, response actions are taken based on notification from the head office who 

distributes circulars that guide the actions and resource mobilization of NEA at the district level. 

On the other hand, the municipal office in Neelkantha has both DRM/CCA policies as well as 

programs dedicated to CIS protection.    

The findings in Table 3 indicate that while most institutions have dedicated programs for disaster 

management and climate adaptation, programs that focus specifically on CIS protection and 

management are less commonly found. Therefore, local stakeholders require further support in 

developing programs and initiatives aimed at reducing infrastructure disruptions caused by 

climate-induced hazards. Such programs/initiatives should be developed collaboratively to 

promote synergistic and holistic approaches to CIS resilience, disaster management, climate 

adaptation, and sustainable development.  

2.3.2.Incident reports and sources of information. 

The interview results show that none of the respondents currently have a system to monitor road 

and power infrastructure damages due to climate related hazards. As such, each respondent rely 

on other means to be informed about infrastructure damages and disruptions. The most common 

source of information are citizen reports.  All respondents (7 out of 7) stated that they receive 

information regarding road and power infrastructure disruptions from citizen reports, often 

through direct phone calls.  

Another common source of information is other government offices or departments. Out of 7 

respondents, 6 stated that they receive reports regarding infrastructure disruptions from other 

government offices. When asked which specific office or department is providing the information, 

 
5 The Housing Recovery and Reconstruction Platform (HRRP) (2021). Initial assessment of Local Emergency Operation 

Centers in 32 Earthquake Affected Districts of Nepal. 

https://www.hrrpnepal.org/uploads/media/LEOCReportDesignFinalbywps(2)_20210901110055.pdf. Accessed on 27 April 

2024.   

https://www.hrrpnepal.org/uploads/media/LEOCReportDesignFinalbywps(2)_20210901110055.pdf
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3 out of 6 respondents mentioned the police (APF); and 2 out of 6 respondents answered CDO and 

municipal offices. One respondent listed the local road and electricity departments as sources of 

information. Other less common sources of information are social media and messaging 

platforms as well as infrastructure operators. Out of 7 respondents, only 3 respondents selected 

social media and messaging apps as sources of information.  

The findings indicate that citizens, who are at the frontline of disasters and suffer the most impacts 

from infrastructure disruptions, are a valuable source of information. Future strategies to 

streamline incident reporting must seek active participation and engagement of citizens for the 

strategies to be effective, helpful, and sustainable. A synergistic and collaborative relationship 

must be developed not only between local government offices but must also involve affected 

communities as both beneficiaries and implementers.  

2.3.3.Human resource capacity of local stakeholders in CIS management and protection.  

The baseline study also attempts to assess the resources that are available to the stakeholders as 

well as their capacity to respond to infrastructure disruptions. Stakeholders are asked whether 

they have dedicated coordinators and technical staff to deploy and respond to infrastructure 

damages. The data shows that only 2 out of 7 respondents have dedicated focal person(s) to 

coordinate response efforts for infrastructure disruptions: the district NEA office and District 

Administrative Office (DAO). However, the data diverges in terms of available technical staff. Out 

of the 2 aforementioned respondents, only the district NEA office has technical officers ready to 

be deployed to repair any damages suffered by the infrastructure, as can be seen in Table 4.  

This is consistent with the responsibilities of the NEA to resolve any issues that befall upon the 

power infrastructure, such as transformers and power lines. Although the DAO has a coordinator, 

it does not have available technical staff on call. This means that the DAO is not able to respond 

unilaterally to infrastructure disruptions, and thus must coordinate with the proper sectoral 

offices. They can, however, coordinate with the AFP and Municipal Office who possess technical 

staff to respond to infrastructure disruptions but do not have a coordinator on hand to plan and 

supervise response efforts.  

Table 4 Human resource capacity of local stakeholders for CIS protection. 

Organization(s) 
Availability of 

Coordinator 

Availability of 

Technical Staff 

No. of available 

technical staff 

Armed Police Force (APF) No Yes 10 

Neelkantha Municipal Office No Yes 14 

Nepal Electricity Authority 

(NEA) District Office 

Yes Yes 14 

District Administrative Office 

(DAO) 

Yes No N/A 

2.3.4.ICT capability of stakeholders 

In order for the CRISTA 2.0 system to be effective and fully operational, the system architecture, 

which is designed to be simple and robust, requires integration into existing ICT systems of the 

municipal authorities who will be monitoring the dashboard for incident reports. To avoid 

technical barriers which might hinder CRISTA 2.0 system deployment, a closer look at the existing 

ICT systems of municipal stakeholders is required to determine entry points of CRISTA 2.0 system 
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integration. This section describes the findings surrounding municipal ICT systems and their 

management.  

To determine availability and utilization of ICT systems, the stakeholders were asked whether they 

use any form of computerized or digital system(s) in their day-to-day operations. Among 7 

respondents, 5 confirmed that they have such systems in place which they use regularly. Day-to-

day use of the system include internal communications, human resource management, customer 

relations, and general recordkeeping.  

However, when asked whether they have a database dedicated to store information on disaster 

or climate-induced hazards, only 1 out of 7 stakeholders answered yes. Similarly, only 2 out of 7 

stakeholders regularly conduct mapping of road and power infrastructure for database purposes. 

Lastly, only 1 out of 7 stakeholders have a dedicated IT officer who oversees their respective ICT 

infrastructure. The results indicate that while municipal governments have sufficient digital and 

computerized systems for their daily activities, the systems are not further leveraged to improve 

data collection capabilities and management for climate adaptation and critical infrastructure 

protection purposes. This might be due to several reasons, such as lack of technical training for 

local officials, insufficient capacity of local ICT and computerized systems, or lack of intra- and 

inter-agency coordination. This gap could appropriately be addressed by the CRISTA 2.0 project, 

which aims to develop a simple and robust system to monitor CISs and support decision making. 

The project also aims to enhance capacity of local stakeholders in operationalizing the system 

through targeted training programs.  

2.3.5.Existing infrastructure and disaster database(s) and DSS Systems in Nepal 

Our baseline study found that there are multiple databases and DSS systems in Nepal in different 

sectors. Under the scope of this project, two DSS systems were reviewed as follows. 

2.3.5.1. BIPAD Portal 

The BIPAD portal, hosted by the National Disaster Risk Reduction and Management Authority 

(NDRRMA) functions as the primary disaster risk, loss and damage inventory and database 

management platform for the Government of Nepal. The platform works by pooling all credible 

digital and spatial data available in different government bodies, non-government organizations 

and academic and research institutions into a single platform, functioning as a visualization and 

decision-support tool and a knowledge repository.  

The platform functions as a comprehensive database of disaster losses and damages incurred due 

to natural and non-natural hazards, including incident reports, historical loss and damage analysis, 

real-time monitoring of active hazards, risk and damage profiles, risk and vulnerability information 

at different temporal and spatial scales (see Figure 2). 
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Figure 2 Screenshot showing the visualization platform of BIPAD portal 

2.3.5.2. Blocked Highway Information System 

The ‘Blocked Highway Information System’ developed by the Department of Roads is a near-real 

time status assessment platform for road infrastructure (road and bridges) along major highways 

in Nepal. The platform provides information on traffic affected points on major highways, with 

information such as the highway and chainage disrupted and the current status of the traffic in 

the particular section. Road blockage incidents are categorized as ‘Blocked’, ‘One Side’ and 

‘Resumed’ depicting the current status (see Figure 3).  

 

Figure 3 Screenshot showing the Blocked Highway Status platform of the Department of Roads 

2.4 Summary of Baseline Study 

The baseline study was conducted to identify the capacity of stakeholders in responding to 

infrastructure disruptions caused by climate related hazards in terms of policies / programs, 
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human resources, and ICT capacities. The project team interviewed eight (8) respondents from 

various district and municipal agencies.  

The findings indicate that most organizations currently have programs and policies specifically for 

disaster management and climate adaptation at the local level. Although the policies focus on 

distinct phases of the disaster management cycle (pre-disaster, response, post-disaster), the 

policies do not take into specific account infrastructure disruptions and their impacts on citizens. 

Strategies to monitor infrastructure disruption incidents rely on analogue reporting from 

communities and other government departments. Despite having available computerized and 

digital systems for day-to-day operations, these systems are not oriented towards incident 

reporting and database generation. There is currently a foreseeable gap in terms of expanding 

these computerized systems for climate resilient CIS management which the CRISTA 2.0 project 

can potentially address. 

Similarly, the NDRRMA and the Department of Roads (DoR) have dedicated disaster and 

infrastructure databases respectively. The BIPAD portal provides a comprehensive database on 

disaster loss and damages, and has additional functionalities for hazard, vulnerability and risk 

visualization and analysis. However, critical infrastructure such as roads and power have not yet 

been inbuilt within the platform. On the other hand, the DoR’s platform primarily focuses on post-

incident reporting and status monitoring of roads in Nepal. However, the system is primarily 

dependent on formal reporting, which largely decreases the frequency of reports generated, and 

is only covered in major highways.  

Hence, considering the existing conventional risk management mechanism of critical 

infrastructure and the fragmented approach across several sectors, CRISTA 2.0 can play an 

important role in increasing local capacity in CIS risk management, enhancing climate resilience of 

critical infrastructure for adaptation. There is also ample opportunity for the CRISTA 2.0 system to 

be upscaled to the Federal level where it can assist national policymakers’ decision making. The 

project team will engage with ADPC’s iCARE team to explore this possibility through future 

meetings and discussions.  

3 CRISTA System Structure 

During this period, the project team also developed the framework of the CRISTA 2.0 system 

structure, following the core structure of the CRISTA system with additional components and 

functionalities based on stakeholder inputs from the baseline study. The CRISTA 2.0 system 

comprises of three major components; (1) a web-based computer dashboard, (2) geo-spatial 

database and (3) android mobile application. The schematic diagram of the CRISTA 2.0 system and 

flow of information across the system is detailed in Figure 4. 
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Figure 4 Schematic diagram depicting the CRISTA system structure and associated data/information 

The Geo-spatial Database consists of multiple layers of data, including climate-induced hazards, 

road and power infrastructure components (including detailed structural and non-structural 

attributes) and social infrastructure such as schools, hospitals and administrative offices. The data 

on hazards and road and power infrastructure components are then used to generate the baseline 

vulnerability and risk assessment, which feeds into the geo-spatial database as well. This will 

enable authorities to visualize the current condition of road and power infrastructure components 

and their vulnerability to flood and landslide hazards. 

The CRISTA 2.0 Mobile Application will function as the connectivity between the dashboard (i.e., 

local authorities) and local community members (citizens). Community people will be able to 

download and use the openly accessible application to report any hazard incidents that have 

caused damage or disruption to the road or power infrastructure component. Such incident 

reports will contain useful information such as location of damage, component damaged, extent 

of damage and impact and photograph. Similarly, the mobile application will also function as two-

way communication channel between the local authorities and community members, allowing 

authorities to send out crucial information (such as road closure) to the community people. 

Finally, the CRISTA 2.0 Dashboard that lies at the core of the system is a web-based computer 

dashboard with data visualization and analytical functionalities, complemented by data inputs 

from the geo-spatial database and the mobile application. The dashboard will only be accessible 

to trained officers in municipal and sectoral offices with pre-defined login credentials. Using the 

dashboard, the trained officers can visualize baseline geo-spatial information and incident reports 

generated by the mobile application. Using the multiple layers of geo-spatial information stored 

in the database, the dashboard will allow various forms of analytics to support decision-making. 

The dashboard will also allow authorities to relay information on climate-induced damages and 

disruptions to critical infrastructure to the general public, enhancing adaptation and anticipatory 

action. 
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4 GIS Database 

A robust geo-spatial database functions as the foundation for the CRISTA system. The CRISTA 

system intends to utilize multiple layers of geo-spatial data pertaining to hazard, vulnerability and 

sensitivity of road and power infrastructure to provide stakeholders with appropriate and 

adequate information for decision-making. Hence, geo-spatial data across five different thematic 

areas; (1) hazard, (2) geographical data, (3) social infrastructure, (4) road infrastructure and (5) 

power infrastructure have been generated for the system utilization of the system. The different 

components of data generated for each of the five categories, along with the type of data and 

source have been detailed in Table 5.  

Data requirements for the generation of the database were identified based on stakeholder 

inputs, baseline study of the project area and the components and indicators for risk assessment.  

After the data requirements have been identified, an operational data plan was prepared and 

subsequently implemented. 

The generated database enhances existing information possessed by the municipal governments 

in terms of the location, quality, condition, of road and power infrastructure in each municipality. 

Data have been collected from primary and secondary sources for cross-validation, thereby 

increasing the reliability and accuracy of the datasets. Collected data were subsequently digitized 

and stored in a geospatial database accessible by the municipal officials.  

The study collected data from primary and secondary sources. Geospatial data on road network 

and social infrastructure were initially collected from Open Street Map (OSM). The road data was 

then classified according to their formal categories as determined by the Ministry of 

Transportation. The collected information was used as basis to plan field observations. To 

generate granular and detailed datasets, selected roads with strategic importance within the 

project area were divided into 1 km segments, where data for each segment was collected 

individually by field surveyors. 

Secondary data was supplemented by collecting primary data through field observation where 

surveyors were deployed to observe the precise location, condition, hazardous areas, installed 

mitigation measures (or lack thereof) of road segments and transformers. GPS technology was 

employed to accurately map the start and end points of each road segments as well as the location 

of the transformers.  

Kobo Toolbox was the data collection tool used for the field observation. A brief questionnaire was 

developed by the project team which were then subsequently filled by the field surveyors based 

on their observations. Geotagged photos were also collected to enhance the quality and diversity 

of data in the database. Figures 5, 6 and 7 depict the results of the geospatial analysis of 

Neelkantha Municipality. 
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Table 5 Disaggregation of category, type and source of geo-spatial data generated for the CRISTA 2.0 

system. 

SN Data Description Type of data Source 

1 Hazard 

Flood Hazard (5/10/100 YRP) Raster 
Municipality/ BIPAD 

Portal 

Landslide Susceptibility/ 

Inventory 
Raster/Vector 

Municipality/ BIPAD 

Portal 

2 
Geographical 

Data 

River/Canal Network Vector (Line) Open Street Map 

Elevation/Slope  Raster Satellite Imagery 

3 
Social 

Infrastructure 

Schools Vector (Point) Open Street Map 

Hospitals/Health Centres Vector (Point) Open Street Map 

Ward Offices Vector (Point) Municipality 

Market/ Economic Centres Vector (Point) Open Street Map 

Religious Sites Vector (Point) Open Street Map 

Banking and Finance Vector (Point) Open Street Map 

Market Centres Vector (Point) Open Street Map 

Emergency Services Vector (Point) Municipality 

Settlements/ Buildings Vector (Polygon) Open Street Map 

4 
Transportation 

Infrastructure 

Road Network Vector Line Open Street Map 

Road classification Vector Attributes Field Survey 

Existing flood/landslide 

hazards* 
Vector Attributes Field Survey 

Pavement structure 

(construction, condition) * 
Vector Attributes Field Survey 

Drainage structure 

(construction, condition) * 
Vector Attributes Field Survey 

Protection structure 

(construction, condition) * 
Vector Attributes Field Survey 

Previous flood/landslide 

damages* 
Vector Attributes Field Survey 

Photographs* Image Field Survey 

5 
Electricity 

Infrastructure 

Transformers Vector (Point) Electricity Department 

Formal nomenclature Vector Attributes Electricity Department 

Structure (Concrete, Iron) Vector Attributes Field Survey 

Capacity Vector Attributes Field Survey 

Physical condition Vector Attributes Field Survey 

Proximity to hazard (slope, 

river) 
Vector Attributes Field Survey 

Previous hazard damage Vector Attributes Field Survey 

Photographs Image Field Survey 

GPS Location Vector Attributes Field Survey 

* Data collected for selected roads of strategic importance 
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Figure 5 Flood and landslide hazard maps of Neelkantha Municipality 

 

Figure 6 Map showing different classes of road network and location of transformers within 

Neelkantha Municipality 
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Figure 7 Map showing major social infrastructure (ward offices, schools, health centers and police 

stations) within Neelkantha Municipality 

 

5 Summary 

In summary, this report documents the implementation and findings of the baseline study and 

GIS database generation activities. It also explains the structure of the CRISTA system which will 

be developed by the project team, how it incorporates the GIS database and risk assessments to 

assist decision making capabilities of local authorities.  

The baseline study, which employs a qualitative approach, enables the project team to understand 

the needs and capacity of local stakeholders, particularly municipal government offices, regarding 

disaster preparedness, climate adaptation, and CIS protection. The findings suggest that not all 

organizations have specific programs for disaster management and climate adaptation at the local 

level. There is also a substantial gap in leveraging ICT systems for this purpose, specifically for 

database upkeep, data archiving, and incident reporting. This gap can be address effectively by 

the CRISTA 2.0 system.  

All collected data have been integrated into a GIS database, including primary and secondary data. 

The database is a foundational element of the CRISTA system. It provides local authorities with the 

information to support decision making for climate mitigation and disaster response as it includes 

geospatial data on hazards, social infrastructure, road infrastructure, and power infrastructure. 

The database was generated based on the requirements stated by the stakeholders, who later will 

have access to this database through the CRISTA dashboard. 

In the next phase of the project, the CRISTA team will work with an IT firm to incorporate the 

database into the CRISTA system.   
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