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Chapter 1: Introduction 

1.1 Background  

Disasters can have far-reaching impacts, not just claiming lives and damaging physical 
assets, but also causing economic disruption. The direct and indirect disaster impacts have 
resulted in losses at household levels, businesses, government activities and other economic 
segments in the form of loss of income and wealth, whether in the immediate aftermath of a 
disaster event or in the post-disaster recovery. In the present context, climate change is 
expected to amplify both the frequency and intensity of most disaster hazards. 

While the developing nations have made the least contribution to climate change problems, 
they are anticipated to face the brunt of the consequences which may jeopardize their 
developmental activities (Wijaya, 2014). The cost of disaster or climate change impacts is 
particularly high for low-income households and communities, which often rely on ad-hoc 
solutions such as emergency relief distribution or donor assistance in recovery efforts. 
However, these solutions only seem to be temporary. Moreover, due to the lack of a disaster-
focused resilience mechanism, the vulnerable households, communities, and governments 
continue to suffer longer, further increasing their disaster vulnerability. 

Among various disaster preparedness initiatives, adopting financial mechanisms with 
increased investments in disaster management is important for recovery and building a 
disaster-resilient society. Though disaster risk reduction (DRR) policies are in place, in reality, 
the disaster management sector in Nepal has been heavily dominated by post-disaster 
response and recovery rather than preparedness. The existing capacity of local, provincial, and 
federal governments in undertaking and uptake financial support systems such as insurance 
provisions, social security programs, and disaster risk financing are still deemed low (Bhandari 
et al., 2020). Vulnerability and risk assessments are key components in framing a financial 
resilience mechanism and promoting disaster risk financing. Yet, all three tiers of government 
lack adequate resources and capacities for hazards, vulnerability, and risk assessments and 
mapping. 

Risk financing is a growing concept that is considered vital for addressing losses caused by 
disasters. Risk financing guided by the hazards and vulnerability assessments support in 
implementing tailored financial protection strategies enabling vulnerable groups to respond 
effectively during disasters. Risk reduction is the first step towards disaster resilience. Disaster 
risks cannot be eradicated, however, financial preparedness must be improved to ensure that 
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adequate financing is available and accessible to support the vulnerable groups with recovery 
and relief efforts (ADB, 2019). As of 2021, Nepal has seen several unforeseeable disasters and 
losses due to COVID 19 and floods and landslides. People in Nepal are less aware of financing 
plans. There is limited understanding of how risk financing mechanisms help to prevent some 
disaster-related losses. Today, investing in delivering disaster response schemes to finance 
the costs incurred due to disasters seems evidently important. For resource-poor households 
and individuals, effective risk financing can be valuable in protecting their livelihoods against 
the risks posed by disasters. 

Risk financing interventions can only be effective with a data-driven approach in risk 
assessment. Household-level risk assessment is an area of work that has not been 
experimented with, iterated, and evaluated well in the context of Nepal. This project aims at 
carrying out household-level vulnerability assessment using a technical tool, combining 
primary data with secondary datasets on hazards and capacity to derive a risk value using a 
standard framework of parameters and criteria, and integrating the results as baseline data 
for decision support to risk financing programs. Upon successful completion, the project will 
demonstrate a scalable framework of hardware, software, and methodologies for household 
risk assessment and financing in a wide range of contexts and geographies. 

1.2 Objectives 

The objective of this project is to pilot the deployment of the household level risk assessment 
tool in wards 12 and 13 of Bheemdatt Municipality, Nepal and generate results that can be used 
for decision support in risk financing programs. Specific objectives of the project are: 

● To deploy the digital tool to carry out household-level surveys in the project locations 
● To categorize households into different color-coded vulnerability rankings (Red- Highly 

Vulnerable, Yellow- Moderately Vulnerable, and Green- Less Vulnerable)  based on 
custom criteria defined by the DRR experts. 

● To visualize results in graphs and interactive maps along with relevant secondary data 
layers.  

● To generate a Disaster Preparedness and Response Plan (DPRP) and digital profiling of 
vulnerabilities, hazards, and risk levels for each household. 

● To orient, capacitate, and hand over the technology and results to the municipality and 
local stakeholders for sustained use of the system. 

● To integrate the output with the risk financing programs of the municipality and other 
humanitarian actors to support the vulnerable groups with risk finances during 
disasters. 
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1.3 Project Location 

Municipal Summary 

Province Sudurpaschim 

District Kanchanpur 

Municipality Bheemdatt 

Total area 171.81 km2 

Total population 117,748 

Male population 60,945 

Female population 56,803 

Total households 23,818 

Number of wards 19 

Neighboring 
municipality/district 

Bedkot Municipality to the east, Mahakali River to the west, Dadeldhura District 
to the north, and Shuklaphanta National Park to the south. 

Major hazards 
Floods, mudslides, droughts, wind storms, cold waves, fires, wild animal 
attacks, lightning, road accidents 

According to the municipality’s Emergency Preparedness and Response Plan, 2019/20, floods, 
mudslides, droughts, wind storms, cold waves, fires, wild animal attacks, lightning, and road 
accidents are some major disasters observed in the municipality. These disasters have 
occurred over a period of the last 30 years in the municipality. In recent times, domestic 
animals are often seen on the roads and agricultural lands which has caused damages to 
agricultural crops as well as caused road accidents in the municipality.  

The historical timeline of hazards in the municipality shows that floods, fires, cold waves, storms, 
and wild animal attacks have been recurring hazards since 1970. In the present context, COVID 
19 is also considered a major hazard in the municipality. Floods in the rivers and streams flowing 
from the North Chure Hills to the south have affected farmlands causing loss of crops in the 
municipality. The major river creating floods in Bheemdatt is the Mahakali River. Ward numbers 
11, 12, and 13 are the most flood-affected areas in the municipality (Subedi, Kafle, & Tripathi, 
2021). Recently, the unseasonal heavy rainfall during October 2021, caused floods in different 
parts of the country, including Bheemdatt. The flooded Mahakali River had entered settlements 
in wards 9, 12, and 13 of the municipality. More than 2500 people were displaced by the floods 
in Bheemdatt and the neighboring Dodhara Chandani municipality. According to the national 
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DRR portal, wards 12 and 13 have also reported frequent fire incidents affecting Sonapur, 
Badaipur, Baijnath, Pipariya, and Bishnutole areas since 2018.   

Climate-related impacts have also led to an increase in the outbreaks of various diseases in 
humans, crops, and livestock. Attempts have been made at the local level to reduce the 
impacts of disasters, however, the planned preparation and implementation of mitigation 
measures need to be carried out effectively to manage disaster impacts in the long run. In 
addition, urban sprawl with rapid development is clearly visible in most wards of Bheemdatt. 
Consequently, environmental degradation, loss of open spaces, and increase in pollution are 
some challenges inevitable in the municipality. 

Ward Summary 

Wards 12 and 13 of Bheemdatt Municipality are among the most vulnerable wards due to the 
proximity from the Mahakali River. Both the wards fall under a relatively high flood hazard zone 
considering the historical data on flood incidents. The settlement areas are constructed at the 
floodplain, which will eventually result in inundation during high precipitation. On top of flood 
hazards, an animal attack is also seen as a major hazard in Ward 13 because it is adjacent to 
the Shuklaphata National Park. Other hazards like fire, cold waves, and droughts are also very 
common in the two wards. These wards have been selected as the working areas for this 
project based on the Municipal Emergency Preparedness and Response Plan 2019/20 of 
Bheemdatt Municipality.  

A summary and ward map for both the wards have been included below: 

Ward 12 

Total area 6.1 km2 

Total population 2911 

Neighboring wards/municipality 
Ward 11 in the north, ward 16 to the east, ward 13 to the 
south, and Mahakali Municipality towards the west 

Major hazards Flood and inundation 

Major vulnerable settlements Shrinarayan Tole, Baijnath Tole, Bishnu Tole 

Source: Local Adaptation Action Plan of Bheemdatt Municipality, 2019 
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Ward 13 

Total area 6.39 km2 

Total population 4839 

Neighboring wards/municipality 
Ward 12 in the north, parts of wards 16 and 14 in the east, 
Shuklaphanta Wildlife Reserve to the south, and Mahakali 
Municipality in the west. 

Major hazards Flood, inundation, wild animal attack 

Major vulnerable settlements 
Bishnu Tole, Sonapur Tole, Bijaya Tole, Baijnath Tole, 
Shivnagar Tole, Laxminagar tole, Siddhanath Tole 

Source: Local Adaptation Action Plan of Bheemdatt Municipality, 2019 
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Chapter 2: Literature Review 

According to the United Nations International Strategy for Disaster Risk Reduction (UNISDR), 
there are two essential elements in the formulation of risk; Hazard (the potential event), and 
Vulnerability (the degree of susceptibility of elements exposed to that hazard). Vulnerability is 
a term that represents a collection of circumstances that individuals face as a result of 
historical and current cultural, social, environmental, political, economic situations, and 
psychological factors that impact people's lives and their surroundings (UNDRR, 2017). This 
explains that vulnerable groups are not only at risk due to exposure to hazard. Inclusion of 
vulnerability in disaster risk is a reflection of susceptibility of people and economic assets to 
loss and damage, and not only depends on the severity of hazard or number of people 
exposed. Hence, the level of vulnerability explains why some non-extreme hazards can have 
extreme consequences and disasters while others do not.  

Vulnerability analysis involves understanding the root causes or drivers of vulnerability and 
people's capacities to cope and recover from disasters. The vulnerability is commonly applied 
to a social system as a series of conditions and processes occurring from physical, social, 
economic, and environmental circumstances, which increase the susceptibility of society, 
property, or environment to the impact of hazards (UNISDR, 2004; Wilson, 2012). However, 
assessing vulnerability is a complex concept and is rather dynamic, influenced by multiple 
stresses including rapid urbanization, environmental degradation, demographic changes, 
market conditions, and so on.  

Vulnerability Assessment at the local scale can be done through the use of specific surveys, 
creating indices and indicators based on the different factors. Hahn, (2003) proposed the use 
of several indicators to assess the four types of vulnerability (Physical, social, economic, and 
Environment) factors proposed at the municipal level. Similarly, United Nations, (2004) has 
distinguished four groups of vulnerability factors that are relevant in the context of disaster 
reduction: physical factors, which describe the exposure of vulnerable elements within a 
region; economic factors, which describe the economic resources of individuals, populations 
groups, and communities; social factors, which describe non-economic factors that determine 
the well-being of individuals, population groups, and communities, such as the level of 
education, security, access to basic human rights, and good governance; and environmental 
factors, which describe the state of the environment within a region. The vulnerability indices 
like Social Vulnerability Index, Livelihood Vulnerability Index (LVI) by Sullivan et. al., (2002) have 
used the weighted average approaches in the assessment of the Vulnerability Index. On a 
similar note, the Vulnerability and Capacity Assessment (VCA) tool considers a wide range of 
environmental, economic, social, cultural, institutional, and political pressures that create 
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vulnerability and is approached through a number of different frameworks (Benson et al., 
2007). By identifying the vulnerabilities and capacities, local communities identify strategies 
for immediate and longer-term risk reduction, as well as identifying what they can do 
themselves to reduce risk and where they need additional resources and external assistance. 
This VCA tool in general looks after the vulnerabilities and capacities in a community or so. 
While doing so, the assessment of the individual household plays an important role. The 
household vulnerability mapping provides an idea of the spatial distribution of vulnerable 
populations. Through the use of participatory tools, the study of vulnerability on the household 
level will help in developing an effective policy to build resilience among the households falling 
under different categories of vulnerability.  

Climate change vulnerability analysis, as noted by Deressa et al., (2008), ranges from the local 
or household level to the global level ( Opiyo et al., 2014) carried out a case study of pastoralist 
rangeland in Kenya, to investigate households' vulnerability to climate variability and change 
to climate-induced stresses. The research assumed that households that have higher 
adaptive capacity are less affected by climate-induced disasters, maintaining a constant 
level of exposure. The categorization of levels of vulnerability helped in identifying households 
that have a higher probability of becoming vulnerable in the future.  In the context of 
developing countries like Nepal, quantitative assessments of social vulnerability are insufficient 
due to the lack of availability of social data. Studies done to assess the vulnerability have either 
focused on specific geographical regions (CDES, 2016), or on specific hazard types ranging 
from flood, earthquake, landslides, etc. ( Dixit et al., 2007; Devkota et al., 2013; Dixit, 2015). In a 
district-level analysis of climate change vulnerability, the Ministry of Environment of the 
Government of Nepal (2010) advocated a scale-dependent strategy that focuses on the local 
levels. Such analyses, according to the argument, reveal finer-scale vulnerability patterns that 
may be obscured at larger scales. As a result, there is a need to quantify social vulnerability at 
the local level across the country. Adding on to the lack of socioeconomic context, Nepal is 
exposed to and at risk of multiple hazards and is distributed unevenly across the country, 
making it more vulnerable (Aksha et al., 2018). 

Aksha et al., (2019) developed a modified Social Vulnerability Index to understand the different 
causes of vulnerability at the village level in Nepal and concluded that areas with identical 
hydrometeorological and geophysical features might have different levels of socioeconomic 
vulnerability. To minimize disaster consequences, community disaster preparedness 
(knowledge) and DRR awareness are critical. Hence, to establish community participation in 
DRR, participatory Disaster Risk Assessment (PDRA) criteria could be employed. PDRA is a 
competency-based approach for appropriate community-based DRR to improve community 
resilience in future disaster events by assessing the existing hazards, risks, and approach for 
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vulnerability and capacity assessments (Furqon et al., 2018; World Vision International, 2021). 
Tayar Nepal under the project Household disaster preparedness project developed a mobile-
based PDRA tool to identify and analyze the disaster vulnerability of households and to support 
better disaster preparedness and response (World Vision International, 2021). 

Vulnerability is defined as the propensity or predisposition to be adversely affected in 
accordance with the IPCC, (2014) AR5 definition. Individual and family variables that regulate 
vulnerability and resilience are demonstrated to influence the effect of catastrophes on a local 
scale (Paul 2010; Mwale et al., 2015). According to Chang et al., (2015), household vulnerability 
refers to the characteristics of the individuals who live in a home that make them more 
vulnerable to disaster and more difficult to recover from. The Framework for the assessment of 
the Vulnerability of Household in this study will thus be based upon the concepts of Exposure, 
Sensitivity, and Adaptive Capacity where Exposure together with sensitivity represents the 
propensity and predisposition of the studied system, whereas adaptive capacity reduces these 
effects (Nelson et al., 2010).  Exposure is defined by the IPCC as ‘‘The presence of people, 
livelihoods, species or ecosystems, environmental functions, services, and resources, 
infrastructure, or economic, social, or cultural assets in places and settings that could be 
adversely affected’’ (IPCC, 2014). Sensitivity is “the degree to which a system is affected, either 
adversely or beneficially, by climate-related stimuli. Adaptive capacity is “The ability of a 
system to adjust to climate change (including climate variability and extremes) to moderate 
potential damages, to take advantage of opportunities, or to cope with the consequences.”  

The Analytical Framework to be used in this study is referred from the various literature (Macchi, 
2011; Thapa et al., 2013; Li et al., 2014; Li et al., 2015) where the vulnerability has been expressed 
as the positive function of exposure and sensitivity, but a negative function of adaptive 
capacity. 

i.e. Vulnerability = f (Exposure, Sensitivity, Adaptive Capacity) 

The parameters and indicators considered in this study are classified under broad themes of 
exposure, sensitivity, and adaptive capacity. The parameters under themes are referred from 
the various literature (Hahn et al., 2009; Moret, 2014; Madhuri et al., 2014; Richardson et al., 2018; 
Walker et al., 2019). These can be summed up as: 
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HOUSEHOLD 
LEVEL 
VULNERABILITY 
INDEX 

Theme Main Components 

Exposure 
Natural Hazard and Climate Variability 

Sensitivity 
Special Consideration Group 

Damage and Loss 

Health 

 

Adaptive 
Capacity 

Socio-Demographic Profile 

Livelihood Strategy 

Knowledge and Capacity 

Finance 

Engagement/Access to Services and Infrastructure 

 

The major components are further determined by evaluating the number of criteria 
(indicators) with values ranging on a five-point Likert scale. Thus, a criterion value is measured 
on a 1-5 scale with the value of 1 for Least Level, 2 for Low Level, 3 for Moderate, 4 for High, and 
5 for Very High Level. The value 5 in the five-point Likert scale represents the highest criterion 
value of vulnerability of a criterion while value 1 represents the least criterion value of 
vulnerability of criteria (indicators). 

Hence, the maximum possible value of vulnerability was 25 [V = (E x S X 1/A) = ( 5 x 5 x 1/1) = 25] 
and the minimum possible value was 0.2 [V = (E x S X 1/A) = ( 1 x 1 x 1/5) = 0.2]  

When all values of E, S, and A are in whole numbers, there will be 125 possible combinations of 
vulnerability within the range from 0.2 to 25. Based on the values obtained, the vulnerability will 
be classified into Green, Yellow, and Red.  

Risk is often identified as the integration of vulnerability, exposure, and hazard (Sanderson, 
2012). Hence, a risk assessment must consider people's vulnerability, exposure, and capacity 
(Quader et al., 2021). The combined effect of the probability of the hazard occurring, the 
household's exposure to the hazard, its vulnerability to being negatively affected, and it's 
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capacity to face and cope with the repercussions can be regarded as the household's risk 
(Quader et al., 2021). Hence, to estimate the risk at the household level, each of these risk 
equation components (i.e. hazard, vulnerability, and exposure/capacity) are evaluated. The 
house vulnerability score obtained from the above process is then overlaid with the hazard 
zones and thus the risk estimation is done. 

Linking data analysis to mobile phones and tablets, as strongly advocated by the Sendai 
Framework on Disaster Risk Reduction (United Nations, 2015), allows people-centered decision-
support systems to be built, which can improve long-term DRR capacity. The capacity can be 
enhanced by tailoring risk and hazard information to a specific context or group of people (Fritz 
et al., 2019). As technological tools such as mobile applications and web portals are popular 
these days, they may provide an option to support efficient and speedy communication 
(Verrucci et al., 2016). The capacity of mobile phone technologies to transfer information 
instantly or to interact with someone directly in a variety of remote geographical areas enables 
rapid and reliable data collection, access, and distribution in disaster events (Budimir et al., 
2021). This will present new opportunities for reducing disaster risks and help people mitigate 
the effects of disasters (Shklovski et al., 2010). Any mobile-based application design should 
recognize the usage of technology in vulnerable communities as many rural areas have less 
access to mobile technology despite being the subset of the vulnerable population to different 
disasters (Craig et al., 2019). 

2.1 Review of existing Risk Assessment tools 

A review of existing tools for risk assessment has been carried out in the inception phase. 
Details of some of the tools being used by organizations in an international context along with 
their board features, capacity, and limitations have been included below:  

1. Maplecroft 

Maplecraft has interactive GIS mapping and allows for risk and trend assessment at 
multiple levels. For countries and subnational levels, it uses 200+ risk indices to assess 
key political, economic, societal, and environmental risks. It draws on global risk 
analytics, situational data feeds, country risk reports, and interactive risk calculators. 

2. Central America Probabilistic Risk Assessment (CAPRA) 

CAPRA integrates hazard information with exposure and physical vulnerability data, 
then uses probabilistic techniques to hazard and loss assessment, allowing the user to 
quantify risk from various hazards. Several Latin American countries are developing 
substantial public investment programs based on the CAPRA's risk evaluations. 
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3. INASAFE  

INASAFE developed by the World Bank/GFDRR and the Government of Indonesia 
produces natural hazard impact scenarios to aid in planning, preparation, and reaction. 
The software allows users to integrate data from multiple sources and investigate the 
effects of a particular hazard on certain sectors, such as how many schools might be 
flooded.  

4. Global Risk Data Platform  

A UNEP/UNISDR-led multi-agency initiative to share geographic data on natural 
disaster risk around the world. Data on past hazardous events, human hazard exposure, 
and natural hazard risk can be shown, downloaded, and extracted by users. 

5. The Index for Risk Management (INFORM)  

INFORM is a tool for assessing and calculating the likelihood of a humanitarian crisis. 
INFORM is a composite indicator that combines 53 factors into three risk dimensions: 
hazards (potentially harmful occurrences) and their exposure, vulnerability 
(communities' sensitivity to those hazards), and lack of coping capability (lack of 
resources that can alleviate the impact). The findings of the index are released once a 
year.  INFORM is a collaboration between the European Commission and the Inter-
Agency Standing Committee Task Team for Preparedness and Resilience (IASC) for 
Preparedness and Resilience (plus a partnership with DFID, World Bank, UN OCHA, and 
other UN agencies). 

2.2 Risk Financing 

Disaster risk financing entails putting plans, systems, and finances in place ahead of time to 
ensure that enough funds can flow quickly and effectively in an emergency, reducing the 
impact and speeding recovery (Montier et al., 2019). In Nepal, the Prime Minister's Emergency 
Relief Fund is the primary source of funds for disaster relief which is used for the rescue, 
treatment, relief, rehabilitation of victims, and restoration of infrastructures (ADB, 2019). 
Financing disaster risk reduction is more effective than the financing of post-disaster search, 
rescue, relief, rehabilitation, reconstruction, and recovery. To manage the financial resources, 
the National Disaster Risk Financing Strategy with the concept of “build back better and 
stronger” has been formulated for Nepal (World Bank, 2020). Financing resources depends on 
Ex-Ante Finance - Before disaster strike and Ex-Post finance -  After disaster events (ADPC, 
2020). The early recovery component of disaster risk reduction and management (DRRM) 
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requires effective disaster risk financing for preparedness and response during any type of 
disaster. 

Chapter 3: About the Tool 

The technological system Naxa Assessment Platform to be piloted in the project is a digital 
toolkit that allows data collection at the household level and derives the risk value for each 
household on the fly based on  custom criteria defined over both primary and secondary 
datasets and parameters constituting them. The system comprises a web application and a 
mobile application that communicate with a centralized database server. 

The assessment platform is based on a set of open source tools and libraries with custom 
developed functionalities. The web application has KoboToolbox as dynamic form creation 
module while the mobile application has OpenDataKit (ODK) as the data collection module. 
On top of these open source tools, the system is developed in open platforms like Python 
(Django framework), React JS, OpenLayers, D3 JS, Flutter, and others. A PostgreSQL database 
has been used. 

 

 

3.1 System Features 

The two user facing components of the system are the web application and the mobile 
application that have their own set of features. Below are the list of features that are available 
in the two applications. 

Web Application Features 

● Organization Setup 
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● Project Setup 
● Users Management 
● Forms Management  
● Submissions Management 
● Secondary Data Management 
● Criteria Definition 
● Data Visualization 

○ Metric Visualization 
○ Custom Metric Visualization 
○ Filtering & searching 
○ Multi-layer visualization 
○ Map Download 

● Report Generation 

 

Mobile Application Features 

● Log in 
● Project Information with list of sites 
● List of Survey Forms 
● Form fill-up in offline mode 
● Save assessments to be uploaded later 
● Edit assessments  
● Upload assessments when internet is restored 
● Push Notifications 
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Chapter 4: Methodology 

The diagram below illustrates all the activities that will be carried out in different phases of the 
project implementation. 

 

Figure: Methodology 
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4.1 Pre-field Activities 

Desk Study 

During the inception phase, the technical team reviewed various relevant literature relevant to 
develop an in-depth understanding of the project. Literature on disaster risks in Nepal, 
vulnerability assessments and their significance, disaster risk financing, and the use of digital 
tools and applications for hazards assessments and mapping were studied. The technical 
team also reviewed the available case studies of risk financing solutions with the use of digital 
applications to understand and visualize hazard data, vulnerable households, and their 
attributes. 

Stakeholder Interactions and Partnerships Development  

The desk study was followed by remote consultation with the DanChurchAid (DCA) Nepal and 
Nepal National Social Welfare Association (NNSWA) to set up a communication channel 
between the partner organizations and to plan the piloting of the solution in the project 
locations. DCA and NAXA will partner to facilitate the pilot implementation of the hazard and 
vulnerability assessments of households in wards 12 and 13. Our local partner, NNSWA will 
support the project consortium in facilitating field-level workshops, mobilization of 
enumerators for household data collection, and also ensure that the project activities are 
carried out as per the agreed action plan.       

Study of Vulnerability Dimensions 

During the inception phase, the technical team also studied various dimensions that could be 
considered for assessing the risks and vulnerability status of households in the project 
locations.  The team has mainly considered four dimensions: physical, social, economic, and 
hazards. The physical dimension assesses the structural vulnerability of households in terms 
of building conditions, access and mobility conditions from the households to reach the nearby 
service areas, and types such as (RCC structure, roofing system, earthquake-resistant 
buildings, damage or cracks in the buildings, etc.). Under the second dimension, the social 
attributes of the households can be studied. The demographic details of households, 
availability of resources to respond during an emergency, availability of safe evacuation 
routing, social safety nets, identified open spaces, etc. may be considered for analyzing the 
social vulnerability. Economic parameters may include the study of population dependency 
ratio, livelihood zoning, assets possession, and source of livelihood. Similarly, the hazard 
dimension shall include exposure of households to different hazards, frequency of hazards, 
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community’s knowledge on risk and hazards, formation of disaster management bodies at the 
local level and their function during all phases of disaster as well as contingency plans.  

Development of Questionnaire 

Based on the vulnerability dimensions mentioned above, the technical team will prepare 
survey questionnaires for data collection and risks and vulnerability assessments of the 
households. This is to understand the vulnerability status of the households and how they 
respond to or adapt to disaster situations. The survey questionnaires will be designed with 
different corresponding parameters and certain weighing scores will be defined for each 
parameter. The DRR expert will be involved in this activity. The combined weight scores that 
show the levels of risk: Highly risky, moderately risky, and low risk will be based on the data 
collected from the field. The preliminary draft of the questionnaire template will be prepared 
together with partner organizations; DCA Nepal and NNSWA and then be shared with the ADPC 
CIC team for review and finalization.  

Mapping in OpenStreetMap Platform 

Along with questionnaire development, the technical team will also carry out the digitization of 
geographical features (roads, rivers, building footprints) of the project locations in the OSM 
platform. Mapping in OSM will help to identify data gaps at the ward and municipal levels. 
Digitization of all existing features of project locations in OSM will provide a complete dataset 
of the areas of interest prior to field data collection.  

System Enhancement and Finalization 

The finalized questionnaires covering all dimensions of the vulnerability will be developed in 
the form of a digital survey toolkit. The survey toolkit (mobile application) will have both online 
and offline functionalities to collect data from the field. The offline functionality will allow the 
users to save the collected data and then later submit or upload them to the system. Other 
features in the app shall include a collection of data in different formats (photos, texts, audios, 
videos) and a feature to view satellite imagery of the project area to point accurate locations 
of households being surveyed.   

A demo of the existing toolkit will be carried out among the partner organizations for their 
feedback. Based on the context and relevance of the project locations, the survey 
questionnaire and criteria to define and measure vulnerability shall be customized in the 
toolkit. Once the questionnaires are finalized and uploaded, the customized web and mobile 
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applications can be deployed to the server. For data analysis, reporting, and visualization, the 
system features in the web application will also be enhanced correspondingly.  

In addition to enhancing existing functionalities of the platform, a secondary data integration 
module will also be developed. The analysis for vulnerability ranking of households will be 
supported by both the primary data collected from the field and secondary data extracted 
from various sources. Thse will include datasets like CSV, TIFF, ShapeFiles, KML, etc. that can be 
correlated with household data and used in criteria definition. Since this development work is 
mainly related to results generation, it will be carried out in parallel to data collection phase 
and be deployed before final results generation from the system. 

4.2 On-field Activities 

Field Preparation  

The system deployment will be followed by preparations for field workshops and household 
data collection. Field preparation will include the following sub-activities: 

● Preparation of GIS maps: Based on the available secondary data collected from various 
sources, the technical team will prepare GIS maps mainly for the following purposes: 

- To be familiar with the distributions of rivers, road networks, resources, existing 
risk and hazards in the project locations. 

- To plan the data collection activity that includes planning of resources and 
estimation of the required time period based on the topography of the project 
locations and,  

- Analysis of service delivery points in the project locations. 

● Alongside map preparation, the technical team will carry out necessary coordination 
with the local partner (NNSWA) for the selection and training of enumerators on the 
household data collection using the digital survey tool.  

● After technical training, the technical team will carry out sample surveys and check the 
data completeness and dashboard interface with data visualization, and then only 
proceed for the actual data collection.  
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Data Collection and Upload 

The trained enumerators will then be mobilized for data collection of households in the project 
locations. The technical team will discuss the number of enumerators to be mobilized in 
different clusters of settlements with the local partner at Bheemdatt. The submitted forms 
during data collection will be monitored regularly and the technical team will intervene 
whenever required to rectify issues, if any, and guide the enumerators as needed.   

 

Besides, various tools such as historical timeline, participatory hazard ranking, hazard season 
calendar, hazard, and resource mapping shall be used to collect data and information about 
different hazards that have occurred, their trends of occurrence, and their intensity of impacts 
in the project locations. Similarly, the adaptive capacity assessments by identification of 
available resources and nearby critical facilities through focused group discussions, VCAs, and 
consultations with the local disaster management committees are also important to enrich 
hazard data, analysis, visualization, and vulnerability classification of households. 

4.3 Post-Field Activities 

Result Generation, Analysis, and Visualization 

Result Generation 

The collected data from the field will be visualized over a web-based dashboard with 
interactive maps, data charts, and the vulnerability ranking of the households. The web 
system will be able to export data into different formats; .kml, .geojson, .shp, .xls, 
graphical charts, and pdf. The users will be able to select households on the interactive 
map to view household-specific attributes. The system admin will be able to generate 
household-level disaster preparedness and response plans. Similarly, the system will 
also provide high-resolution area-specific maps with color-coded household ranking 
which can be exported and printed in a hard-copy format. Household data can also be 
viewed based on different vulnerability dimensions and pre-defined parameters.   

Data analysis 

Household vulnerability ranking will be calculated in this step. The collected data will be 
used to compute the score of individual households and thus will help in the 
visualization of vulnerability. This functionality will involve the assigning of criterion value 
on the exposure, Sensitivity, and adaptive capacity components to compute the 
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vulnerability. These components will include the dimensions of Physical, Social, 
Economic, and Hazard dimensions of vulnerability. Similarly, the dynamicity of the 
criterion can also be validated from the inputs obtained at the ground level and local 
scenarios will also have minimal effects on the data analysis. The updated/validated 
score can be easily addressed by the data analysis functionality. So, by using the 
function of Exposure, Sensitivity, and Adaptive Capacity, the vulnerability of the 
individual household score will be computed. The observed score will be analyzed and 
classified under three color codes: Red: Highly Vulnerable, Yellow: Moderately 
Vulnerable, and Green: Less Vulnerable. 

Visualization 

The color-coded vulnerability ranking of households will be visualized over an 
interactive map of the project location. Besides, the baseline datasets, data on 
resources and community infrastructures, risks, and hazards can also be filtered and 
visualized on the interactive map. The system will also be embedded with multiple 
layers of base maps which shall allow switching between the satellite imagery, OSM, 
google image, aerial, and heatmaps.  

Development of Knowledge Products and Training 

This phase will include the development of knowledge products and the capacity development 
of the relevant stakeholders. System user manual, training manual, system technical 
documents, brochures with graphical illustrations on data visualization, and video tutorial on 
how risk financing solution works shall be prepared. Likewise, a capacity development 
workshop shall be organized at the municipal level to train the local government officials and 
partner organization staff on the handling and operationalization of the system. 

Dissemination of Results 

NAXA in coordination with the local implementing partner will conduct a municipal-level 
dissemination workshop towards the end of the project. This workshop will be conducted 
among the local government officials, provincial government, partner organizations, local level 
disaster management committees, representatives from target communities, and other 
relevant stakeholders. The project team will share results of piloting the household level risk 
assessment tool, present the vulnerability of the surveyed households, and way forwards on 
integrating the vulnerability with risk financing solutions. Feedback from the dissemination will 
be incorporated in the final deliverables.  
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Integration with Risk Financing Programs 

The ultimate target of the project is to create datasets that can be used as evidence for 
targeted risk financing. After generating results and disseminating them to the municipal 
stakeholders, the project team will liaise for the use of the results in a risk financing program. 
Both the Municipality and other humanitarian partners (like DCA) will be be encouraged to use 
the risk assessment data in their financing programs to reach the most vulnerable households 
in the municipality.  

For sustainability and ease of integration, API of the result datasets will be made available to 
be used by third party systems. The municipality will thus be able to integrate the data into 
their existing platforms and use it for decision support. 

COVID 19 Risk Management  

The project consortium understands that the activities under this project require field-level 
workshops including vulnerability and capacity assessments, household data collection, and 
consultation with local government officials and relevant stakeholders. However, in the current 
COVID pandemic situation with new variants causing increased transmission and reinfection 
risks, the utmost priority will be given to following World Health Organization’s (WHO) and Nepal 
Government’s COVID 19 Crisis Management Coordination Center’s guidelines during system 
piloting and implementation. In light of the uncertainties due to COVID 19, the team will consider 
the following key points (though not limited to) during field workshops: 

● Firstly, accidental insurance via a national insurance company will be provided to the 
team mobilized during field visits covering any unfortunate accidents, injuries, or 
deaths. 

● Ensure all field members are vaccinated.  

● The field visits will be shortened as possible without hampering the major goals of the 

project due to the COVID situation in the country. 

● Stakeholder meetings and consultations: The project team also commits to strictly 
follow social distancing rules, wear face masks and keep interactions to a minimum 
during all stakeholder meetings and consultations. 

● Ensure that extra hand sanitizers, face masks, and disinfectant wipes are carried and 
available to all team members at any time. 
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● Discuss transportation options to maintain social distancing and avoid public 
transportation as far as possible. 

● Acquire information on the health facilities and status of the respective project location 
in advance and plan accordingly in case of an emergency. 

● Maintain robust communication to receive updates or get assistance; maintain a 
frequent check-in schedule. 

● Continue to monitor precautions and maintain flexibility to alter plans at any time, self-
isolate, or return home. 

● Encourage all experts, project personnel, and management under the project to work 
remotely, report to, and communicate with respective team leads regarding work 
updates, and conduct remote meetings as required. However, there will be regular in-
person meetings at the office with necessary precautions. 

The approach of this solution essentially consists of a digital technology that allows for remote 
data collection while minimizing physical contact with household owners and relevant 
stakeholders. Therefore, in the case of travel restrictions, the project team will carry out virtual 
training and workshops.  

Enumerators play a crucial role in ensuring survey comprehension by household respondents 
and completing the survey. There may be several challenges during remote data collection. 
Skepticism by target households may be one critical challenge that may impede complete 
data collection. In such situations, our local partner, NNSWA will coordinate with the local 
government at Bheemdatt to convey the importance of household data collection for risk 
financing solutions. This shall be done through preferred communication channels of the 
community members prior to field mobilization of enumerators. Existing community 
engagement techniques may be leveraged for effective data collection rather than creating 
new communication channels.  

For quality control of the data collected, the technical team will regularly monitor every 
household data and carry out remote supervision as needed during the implementation. The 
calculation of vulnerability rankings and data visualization will be sufficiently backed by a 
rigorous literature review as well as expert consultations. Overall, the project consortium will 
ensure that data collection activities are conducted in accordance with responsible, ethical 
and human rights-based approaches. Most importantly, the team will strive to ensure that the 
approach undertaken in piloting the risk financing solution is safe on-field and appropriate to 
meet the project needs. 
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Chapter 5: Revised Timeline 

The project will run from December 10, 2021, through July 31, 2022. The key milestones and their 
projected dates during the implementation phase are depicted in the graphic below: 
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