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This analytical paper focuses on the standardization of the components of Risk Info module 

of BIPAD (Building Information Platform Against Disaster), which is a disaster information 

management system, built upon the concept of creating a national portal embedded with 

independent platforms for national, provincial, and municipal governments with a bottom-

up approach of disaster-data partnership. The data on system has the potential to enhance 

preparedness, communication, and response - especially post-incident coordination. This 

paper also discusses on the possibility of integration of potential datasets, and UI and other 

generic changes in system.

Based on  international frameworks, guidelines, literature reviews, and examples from data-

driven decisions in Disaster Risk Reduction and Management, this paper attempts at identifying 

the standard datasets along with possible additional data for BIPAD that could help enhance 

risk knowledge in the context of Nepal. Also, the definitions of risk related components and 

other dimensions of Risk are standardized through this paper, and changes in the interface as 

well as the platform itself have also been recommended to standardize user experience with 

the platform. 

Executive Summary

For the standardization of the Risk Info module, this paper presents following key proposals:

• In the Hazard section of Risk Info module, BIPAD should consider integration of other 
hazards related datasets such as frequency map of drought apart from flood, earthquake, 
and landslide.

• In the Exposure dimension, in addition to the available base-layer OSM map, data on 
various infrastructures and demographic characteristics that are exposed to hazard 
elements should be integrated. 

• Regarding the Vulnerability dimension, proposed changes include the integration of 
Multi-Dimensional Poverty Index and additional datasets including data on vulnerable 
groups such as disabled population, children under age 5 and elderly population. 

• In the Capacity and Resources dimension, access to water, communication and toilet, 
currently existing in Vulnerability section of Risk Info module, should be integrated as they 
reflect the resilience capacity of a community. Access to electricity and access to road are 
another indicators denoting resilience capacity that need to be considered. 

• The inconsistencies within the presentation of current datasets should be resolved 
through the enhancement  of user interface including visualizations, data representation 
and other features.  

• BIPAD should also adopt inclusion of a standard index that collectively represents various 
dimensions of risk information, like INFORM. 

With reference to the lessons learnt from various disaster impacts and DRR initiatives, this 

paper identifies Nepal’s priority actions on DRR to establish guidance towards localization of 

DRR policies, plans and efforts.

 
iii



7

02

 

BACKGROUND

01



1

Background
Of the few most disaster-prone areas in the world, South 

Asia — home to one fifth of the world’s population is 

extremely vulnerable to natural hazards1. South Asia faces 

some of the extreme wraths of nature in various forms 

of natural disasters that come in pronounced intensity 

and frequency. Nepal, a Himalayan country, sandwiched 

between China and India, is one of the most vulnerable 

South Asian countries2. Nepal resides on the boundary 

of two huge tectonic plates. It’s rugged topography 

and diversities in altitude and ecology, in addition to 

an ever-growing urban sprawl and poverty in terms of 

infrastructure development, has always poised Nepal as a 

most vulnerable country to disasters- whether natural or 

human-induced.  More than 80% of the total population is 

at risk from natural hazards and the country is also placed 

among the 20 most disaster-prone countries in the world3.  

Risk is the potential injury, loss of life, destroyed or 

damaged assets which could occur to a system, society or 

a community in a specific period of time4. While there exists 

a wide diversity of risks that occur from various hazards, 

a community or a country is at potential risk of more than 

one hazard owing to the social structures as well as the 

complexity in topography, geology, climate and other 

environmental aspects. Such risks, often connected 

to one another, could cause a cascade of natural, 

anthropogenic, financial, radiation hazards and others.  

Anticipating and planning for the reduction of risk is very 

critical and time sensitive to protect people, community 

or a country, and their livelihood, socio-economic assets, 

health, cultural aspects, and ecosystem to ultimately 

strengthen resilience. Reduction of risk is only possible 

if all the associated threats are considered and analyzed. 

Risk information provides a strong baseline for managing 

disaster risk across a wider range of sectors and favors 

effective decision-making, as it is a highly data intensive 

and thorough process. Uncertainties in risk information 

can arise along with the uncertainties in the knowledge 

of hazard, data of exposure and in the knowledge of 

fragility and vulnerability functions which ultimately 

leads to defective / inadequate decision-making and 

also increases risk unwittingly. For proper and effective 

decision-making, practices and policies for disaster 

risk management should be fundamentally based on 

understanding risk and all the dimensions of associated 

components such as- vulnerability, exposure, capacity, 

hazard characteristics and environment5. Understanding 

risk is a huge challenge in itself as it requires an 

understanding of development and social processes 

that underlie and drive the generation of disaster risks. 

Similarly, better communication between disaster risk 

information and urgent priority is also a challenge.  

This paper presents the importance of understanding risk 

and the indicators associated with it and recommends 

the appropriate methods to standardize the components 

of Risk Info module of BIPAD system: Hazard, Exposure, 

Vulnerability, Risk, Capacity and Resources, and Climate 

Change, following an international standard. The paper 

also highlights how the Risk Info module and associated 

datasets can be used for informed decision-making 

at federal, provincial, and local level. Moreover, the 

paper also discusses the possible changes in the User 

Interface (UI) and challenges that might come up while 

incorporating the recommended strategy in BIPAD.

Risk is the potential injury, loss of life, 
destroyed or damaged assets which 
could occur to a system, society or a 
community in a specific period of time.

1South-Asia Disaster Report (2016). Are We Building Back Better? Lessons from South Asia.
2MOHA (2015). Nepal Disaster Report. 
3MOHA (2017). National Disaster Report.
4UNISDR (2015). Global Assessment Report. 
5Sendai Framework for Disaster Risk Reduction (2015-2030)
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Understanding disaster risk in its genesis and extent, including its drivers, is very crucial. An internationally recognized 

and adopted framework in the sector of disaster risk reduction is the Sendai Framework for Disaster Risk Reduction (2015- 

2030) which encompasses standards, a thorough framework as well as various instruments for disaster risk reduction. 

The Sendai framework has introduced a new understanding of risk based on evolving trends and dynamics of risk along 

with the past losses6. Priority area I of Sendai framework places importance on baseline determination, assessment, 

management of information, disaster risk services development, transformation of data and scientific information 

into usable information, which aids in effective decision-making, availability of data and investments in research and 

development activities focusing on methodology and models of disaster risk reduction. Sendai framework also provides 

emphasis in understanding risk on a shared understanding of terms of disaster and associated components. 

Understanding Risk

This section describes the risk and its associated 

components. Based on the review of international 

framework and practices, this section tries to give the 

overview of different types of risk related datasets and 

also identifies the opportunities to include those datasets 

in BIPAD. 

Hazard : Hazard is a process, phenomenon or human 

activity that may cause loss of life, injury or other health 

impacts, property damage, social and economic disruption 

or environmental degradation7. 

Hazard can be differentiated as; natural anthropogenic 

and socio-natural, on the basis of its origin, it also may 

be single, sequential or combined in their origin and 

effects8. Sendai framework broadened the scope of 

hazards from; natural and man-made, to natural and 

human induced hazards and also emphasized inclusion 

of biological, technological and environmental risks in 

hazard approaches for understanding risks.

 

When a hazard event (such as drought, flood, earthquake, 

etc.) occurs, triggering a loss of life and damage to 

infrastructure, it highlights the reality that society and its 

assets are vulnerable to such events9. This highlights the 

importance of hazard related maps such as; inventories 

map that portrays past and current occurrence of any 

hazards, zonation of spatial probability of future hazard 

occurrence in the form of  susceptibility maps, zonation 

of its spatio-temporal probability in the form of  hazard 

maps and the expected damage or losses by landslides 

2.1 Overview of Risk-Related Datasets

as risk maps10. There are certain approaches to estimate 

hazardous areas and consideration of  certain factors 

in hazard such as; ground motion and liquefaction for 

seismic hazard, inundation area and inundation depth 

for floods, landslide susceptibility and inventories for 

landslides11.

One great example of hazard data is that Sendai city, a 

highly disaster prone city in Japan, created 3 types of 

earthquake hazard maps (i) Tremor map that shows the 

average strength of shaking that would be expected 

based on the scale of the earthquake and the distance 

from the epicenter, (ii) Regional danger map that relatively 

shows the distribution of building damage (equivalent 

to total destruction) due to the effects of shaking and 

liquefaction that would be expected based on the scale of 

the earthquake and the distance from the epicenter, and 

(iii) Assumed liquefaction map that shows the possibility 

of soil liquefaction due to the tremors that would be 

expected based on the scale of the earthquake and the 

distance from the epicenter12.

6Reading the Sendai Framework (2015-2030) for Disaster Risk Reduction.
7UNDRR (2020). Hazard Definition and Classification Review.
8Open-ended Intergovernmental Expert Working Group (OIEWG) (2016). Report on 
Indicators and Terminology Relating to Disaster Risk Reduction.
9MoHA (2019). National Disaster Report.
10Peter et.al (2009). Mapping: Inventories, Susceptibility, Hazard and Risk
11JICA. Open JICA Report
12Sendai Resilience. Disaster Resilient and Environment Friendly City. Distribution of 
Hazard Maps. https://sendai-resilience.jp/en/sfdrr/target07/hazardmap.html
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Exposure: Exposure refers to, the situation of people, 

infrastructure, housing, production capacities and other 

tangible human assets located in hazard prone areas13.

Exposure includes various assets in social, physical, 

economic, environmental and agricultural categories. 

Major cities, major river basins, protected areas, cultural 

heritages and critical infrastructures are threatened with 

the potential impacts caused by disastrous events14. 

Human beings, their livelihood and property are 

considered as exposure elements15.  Development of 

datasets of exposure needs an efficient methodology for 

describing, collecting, validating and communicating data 

while reckoning for associated inherent spatiotemporal 

dynamics16. Dynamicity of exposure elements are due 

to unplanned urbanization, demographic changes, 

modifications in buildings and other factors.

Physical assets like population & demographic 

characteristics, structures (commercial, residential, 

industrial, building types such as exterior wall & roof types), 

crop & land use characteristics, transport related networks, 

large loss facilities (stadium, religious and cultural places, 

market and other high population density infrastructure), 

critical facilities and other lifelines (wastewater treatment 

plant, oil, gas, hydropower stations, water utilities and 

electric system) are included in the elements of exposure. 

Additional information of structures like shape, height, 

age, roof type, square footage, irregularities, material, 

mechanical properties, distance from water channels, 

and building codes applicable to it are also included as 

exposure elements. 

Temporal variation in human exposure should also be 

considered. For instance, population characteristics 

in major metropolitan city areas or in religious areas 

depending on the day and time of the year also plays a 

crucial role in defining exposure. 

Vulnerability: Vulnerability is the condition determined by 

physical, social, economic and environmental factors or 

process which increases the susceptibility of an individual, 

a community, assets or systems to the impacts of hazards17.  

The Vulnerability dimension addresses the intrinsic 

tendency of an exposed population to be affected or 

susceptible to the damaging effects of a hazard through 

the assessment of hazard independent factors18. This 

dimension represents the economic, political and social 

characteristics of a community which can be destabilized 

during hazardous events. Among the two categories 

(socio-economic and vulnerable groups), Socio-

economic category includes demography of a country 

whereas social groups with limited access to social and 

health care systems come under vulnerable groups. The 

components of vulnerability try to measure the inability/

ability of an individual or a household to afford safe and 

resilient livelihood conditions as well as maintain an 

adequate health in terms of nutrition, food intake and 

preventive medicines in the case of disasters.  Socio-

economic vulnerability aggregates; development & 

deprivation, inequality and aid dependency components. 

Likewise, vulnerable groups represent the population with 

specific characteristics due to which they are at higher 

risk of needing humanitarian assistance. For example, a 

population with special disabilities or diseases, ethnic, 

religious minorities, indigenous people; people affected 

by conflicts, refugees, internally displaced persons; 

population recently exposed to frequent natural hazard 

events and residing in areas difficult to access.

13UNDRR (2020). Hazard Definition and Classification Review.
14UNISDR (2017). Terminology on Disaster Risk Reduction.
15WMO (2015). Guidelines on Multi-Hazard Impact-based Forecast and Warning Services.
16Global Facility for Disaster Risk Reduction (GFDRR) (2014). Understanding Risk.
17UNDRR (2020). Hazard Definition and Classification Review.
18INFORM (2017). Index for Risk Management. Concept and Methodology Version 2017.
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Socio-Economic
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Gender Inequality Index

Public Aid per capita
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Domestic Food Price
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Figure 1 Graphical Representation of Vulnerability Dimension (Source: INFORM)
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Risk: Risk is the potential loss of life, injury, destroyed or 

damaged assets which could occur to a system, society 

or a community in a specific period of time, determined 

probabilistically as a function of hazard, exposure, 

vulnerability and capacity19. It also comprises various 

types of potential losses that are difficult to quantify20. 

Risk is defined in terms of likelihood and impact, based 

on interaction between hazard, exposure, vulnerabilities 

and capacities. Different types of potential losses 

which are difficult to quantify, come under risk21. Socio-

economic and political conditions, in which people live, 

govern the fundamental components of risk such as 

hazard, exposure, vulnerability and capacity. The detailed 

knowledge of prevailing hazards, patterns of population 

and socio-economic development can help in assessing 

and mapping risk in broader terms.  

This section describes other dimensions of risk that are 

hazard-independent but are central to disaster risk reduction 

and management. It is important to emphasize people's 

capacity to anticipate, cope with, resist and recover from 

disasters, rather than simply focusing on the vulnerability 

that limits them.

In recent decades, changes in climate have caused impacts 

on natural and human systems. In many regions, changing 

precipitation or melting snow and ice are altering hydrological 

systems, affecting water resources in terms of quantity and 

quality. Differences in vulnerability and exposure arise from 

non-climatic factors and from multidimensional inequalities 

2.2 Other Dimensions of Risk

Risk INFORM

Dimensions Hazard and Exposure Vulnerability Lack of Coping Capacity

Categories Natural Human Socio-economic Vulnerable 
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Figure 2 Graphical Representation of Risk Dimension (Source: INFORM)

Risk assessment includes identification of hazards, 

location, intensity, frequency & probability, analysis of 

exposure and vulnerability including physical, social, 

environmental, health and economic dimensions, and 

evaluation of existing capacities. The dynamic nature 

of hazard, exposure, vulnerabilities and capacities are 

influenced by changes in land use & land cover, rapidly 

growing urbanization, construction practices and 

technological innovations. Other factors such as climate 

change, poverty, population growth and changes in 

demographic structures also aid in the dynamicity of 

hazard, exposure, vulnerabilities and capacities and thus 

need consideration. 

often produced by uneven development processes. 

These differences shape differential risks from climate 

change. Hence, consideration of capacity and resources 

that determine the strength of resilience of a community 

or a country and climate change, which exacerbate other 

stressors, often with negative outcomes for livelihoods, 

especially for people living in poverty, adds values in 

delivering risk information.

 19OIEWG (2016). Report on Indicators and Terminology Relating to Disaster Risk Reduction.
 20OIEWG (2016). Report on Indicators and Terminology Relating to Disaster Risk Reduction.
 21 UNISDR (2017). Terminology on Disaster Risk Reduction.
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Capacity and Resources:  Capacity is defined as the 

combination of all the strengths, attributes and resources 

available within an organization, society or community 

to manage and reduce disaster risk and strengthen 

resilience22. It may include infrastructures, human 

knowledge and skills, institutions and collective attributes 

like social relationships, leadership and management23.   

Capacity is classified in terms of coping capacity into 

two categories: Institutional capacity and Infrastructure 

capacity. There is a need for standardization of institutional 

capacity development and resource management at all 

levels24. Institutional capacity includes DRR, governance 

and communication while infrastructure capacity includes 

physical infrastructures and access to health systems25.  

Capacity can be categorized on the basis of phases of 

DRM cycle, structural nature (i.e. physical structure like 

dams & dikes; non-structural like policy instruments and 

community resilience), target within a holistic approach 

(human and human-made environment), institutional 

capability, elements of risk and elements of impact26.

Hazard independent factor including lack of resilience to 

recover and cope comes under lack of coping capacity 

dimension of INFORM, an open and reliable source to 

understand the risk of humanitarian crisis and disasters. 

This dimension measures the ability of a country to cope 

with disasters in terms of organized activities, existing 

infrastructure and institutional capacity.

Lack of coping capacity is further categorized into: 

Institutional and Infrastructure, that focus on different 

phases of the DRM cycle. Infrastructure focuses on 

measuring the capacity for emergency response & 

recovery, while the institutional category focuses on the 

existence of DRR programs that addresses mitigation and 

preparedness. 

The institutional category quantifies the priorities of 

government and institutional basis for DRR activities. 

The indicators of the institutional category are based 

on annual updates on a national scale. Similarly, 

infrastructures comprise communication networks, 

physical infrastructure and access to health systems. 

Health expenditure per capita has a unit of analysis 

locked to the country while all other indicators could be 

developed at sub-national level if data is available. 

Figure 3 Graphical Representation of Capacity 
and Resources Dimension (Source: INFORM)

Lack of Coping Capacity

Institutional

DRR HFA

Corruption Perception Index

Government Effective IndexGovernance

Access to Health System

Communication

Physical Infrastructures

Mobile Cellular Subscriptions

Adult Literacy Rate

Internet Users

Access to electricity

Access to Improved Sanitation

Access to Improved Water

Road Density

1 Year Olds Fully
Immunized Against Measles

Health Expenditure Per Capita

Physicians Density

Infrastructure

 19OIEWG (2016). Report on Indicators and Terminology Relating to Disaster Risk Reduction.
 20OIEWG (2016). Report on Indicators and Terminology Relating to Disaster Risk Reduction.
 21 UNISDR (2017). Terminology on Disaster Risk Reduction.

22UNDRR (2020). Hazard Definition and Classification Review.
23OIWEG (2016). Report on Indicators and Terminology Relating to Disaster Risk Reduction.
24MOHA (2019). National Disaster Report
25INFORM (2017). Index for Risk Management. Concept and Methodology Version 2017.
26INFORM (2017). Index for Risk Management. Concept and Methodology Version 2017.
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Climate Change:  A change in the state of climate that 

can be identified by changes in the mean and/or the 

variability of its properties which persists for an extended 

period, typically decades or longer is known as climate 

change27.  It may be due to natural internal processes or 

external forcing or to persistent anthropogenic changes 

in the composition of the atmosphere or in land use28. It is 

a state of a change of climate which is attributed directly 

or indirectly to human activity that alters the atmospheric 

composition and which is in addition to natural climate 

variability observed over comparable time periods. 

The main characteristics of climate change are increase in 

global average temperature, changes in cloud cover and 

precipitation, melting of ice caps, glaciers and snow cover, 

increase in ocean temperatures and ocean acidity- due 

to the absorption of CO2 and heat from the atmosphere29. 

As a result of global warming, the type, frequency and 

intensity of extreme events are expected to rise even 

with the slight increase in temperature. Effects of climate 

change will cover an extensive range on the environment, 

socio-economic and related sectors like water resources, 

agriculture, food security, human health, and biodiversity. 

The changes in climatic patterns, crop growing season 

patterns, melting of snow, distribution of disease vector, 

increase rate of species extinction, increase in sea levels, 

etc. are some of the indicators and effects of climate 

change30. Rise in such extreme events will eventually 

affect the life and health of human beings as well as 

associated environmental and economic impacts.  

Assessing impacts and vulnerability to climate change 

includes information of climate data, such as temperature, 

rainfall and frequency of extreme events, and non-

climatic data such as current situation of water resources, 

agriculture, food security, human health, terrestrial 

ecosystem and biodiversity31. Greenhouse gases due to 

anthropogenic activities are the most significant driver 

of climate change. Historical measurements show that 

current global atmospheric concentrations of carbon 

dioxide are unprecedented compared to the past 800,000 

years, even after accounting for natural fluctuations32. 

Hence, the trend of greenhouse gas emission is very 

crucial data to visualize the scenario of climate change.

Policies and practices for DRM should be based on 

understanding risk and various dimensions of hazard, 

exposure, vulnerabilities and capacities33. Capacities 

add perspectives during prioritization and evaluation 

of risks in decision making and also help in quantifying 

the impact34. Climate change data including future 

impacts and vulnerabilities needs to be integrated with 

socio-economic data and analyses across a range of 

sectors along with the results must be tailored for policy 

makers35. There has been a paradigm shift in dealing with 

disasters, from only focusing on response to integrating 

risk reduction and preparedness as a crucial part. Disaster 

risk reduction is about decisions and choices. So risk 

information has a crucial role in decision making, as it 

provides a critical foundation for managing disaster risk 

across a wide range of sectors,

• Identification of risk helps in understanding, 

communicating and raising awareness on disaster 

risk 

• Understanding of risk and addressing it in policies, 

investments and structural & non-structural 

measures helps in reducing risk 

• Risk information enhances the preparedness phase 

of DRM cycle by informing about early warning 

systems, emergency measures and contingency 

planning at various levels 

• Provides critical information on early and rapid 

estimation of damage, reconstruction and enhances 

resilience  

Improved management of hazard risk can lead to 

intensified, yet sustainable, results in agricultural 

production, better transport links, and more secure homes 

and livelihoods36. For instance, flood hazard maps when 

overlaid with exposure data consisting of population, 

households, roads, railway, and agriculture can help 

2.3 Use of Risk-Related Datasets for 
Decision Making

27UNISDR (2009). Terminology on Disaster Risk Reduction.
28UNISDR (2009). Terminology on Disaster Risk Reduction.
29UNFCCC (2007). Impacts, Vulnerabilities and Adaptation in Developing Countries.
30UNFCCC (2007). Impacts, Vulnerabilities and Adaptation in Developing Countries.
31UNFCCC (2007). Impacts, Vulnerabilities and Adaptation in Developing Countries.
32IPCC (2013). Climate Change- The Physical Science Basis.
33UNISDR (2017). National Disaster Risk Assessment. Words into Actions Guidelines.
34Ibid (2017). National Disaster Risk Assessment. Words into Actions Guidelines.
35UNFCCC (2007). Impacts, Vulnerabilities and Adaptation in Developing Countries.
36GFDRR (2014). Understanding Risk
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identify the risk areas and help determine the exposed 

population and infrastructures. This data can help the 

government actors in numerous ways for instance, to 

plan for relocation of population to safer areas, determine 

areas to build warehouses, identify nearby safe shelters, 

develop a framework for flood forecasting and early 

warning systems, capacity building of stakeholders 

involved in flood management plan, and significantly 

aid in decision-making on disaster risk reduction and 

preparedness37.

Similarly, analysis of fundamental datasets on seismology 

and ground conditions along with exposure data (public 

and private buildings, land use, hazardous facilities, 

lifelines, and road network) can be helpful in determining 

risk areas as well as identifying damaged infrastructures 

and possibly affected populations. This data can be 

used in decision-making in several interventions, such 

as finding out critical infrastructures to focus on for 

retrofitting or rebuilding, areas to be prioritized for detailed 

assessments, identifying nearby open spaces and many 

other disaster preparedness and risk reduction plans. 

Implementation of these plans can improve emergency 

preparedness, reduce risk to existing public facilities, and 

potentially result in improvements to the building code 

enforcement38.

However, obtaining exposure data could be tricky as 

it requires an intensive amount of mapping with the 

inclusion of as many features as possible - buildings, 

critical facilities, lifelines, etc. Furthermore, these 

features keep changing over time, hence giving rise to a 

need of constantly updated maps and features. Hence, 

crowdsourced maps and geodatabases created and 

updated by people with contextual knowledge of various 

locations is crucial. OpenStreetMap (OSM) is the most 

popular mapping platform that strives to continually add 

and update geological information and create feature-rich 

maps, which aid a great deal in identifying and referencing 

exposure data of any place or region.

37GFDRR (2014). Understanding Risk. Case Study On Malawi- How Risk Information Guides an Integrated Flood Management Action Plan. Pg. 136
38GFDRR (2014). Understanding Risk. Case Study On Reducing Seismic Risk to Public Buildings in Turkey.
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BIPAD is an integrated and comprehensive Disaster 

Information Management System (DIMS) initiated by GoN, 

MoHA, NEOC and is currently owned by NDRRMA. BIPAD 

is built upon the concept of creating a national portal 

embedded with independent platforms for National, 

Provincial and Municipal Governments with a bottom up 

approach of disaster data partnership. The data integrated 

in the system has potential to enhance all the phases of 

the DM cycle and also facilitates disaster communication 

and post-disaster event coordination.  

The system has six modules that have been developed to 

cover the whole spectrum of DRRM: Dashboard, Incident, 

Damage and Loss, Real-time, Profile, and Risk Info. Based 

BIPAD – An Overview

Risk Info module has been developed with the objective 

of making the users understand about risk and the 

associated components of risk. This module and related 

datasets can help the federal, provincial and municipal 

government on risk-informed decision-making. 

Within the Risk Info module, there are six components 

namely,

Hazard: Currently, the datasets on flood, earthquake and 

landslide are integrated under this component. 

3.1 Current Datasets in Risk Info Module of 
BIPAD

on their specific feature, different modules host different 

types of data. These data have been integrated into the 

system through different approaches: direct entry by 

Nepal police, fetching the data through API call, uploading 

the data through Geoserver, and uploading the data from 

system. 

Risk Info module has sections on Hazard, Exposure, 

Vulnerability, Risk, Capacity & Resources and Climate 

Change. The purpose of the Risk Info module is to inform 

the decision makers on risk sensitive land use planning, for 

development activities inclusive of DRR and for proactive 

measures for disaster prevention and mitigation.

Hazard
Data 
Source

Data Type

Flood 
 

Department 
of Water 
Resources 
and 
Irrigation, 
Nepal 
government 

Data represents water depth (in 
m) for flood events of 2, 5, 10, 25, 
50 and 100 year return period/
recurrence interval  of Narayani, 
West Rapti, Kankai, Jalad, Gagan, 
East Rapti, Biring,  Bakraha, 
Banganga, Aurahi and Karnali 
Basin 

METEOR 
Project 

Water depth (in m) of flood 
events of 5, 10, 20, 50, 100, 200, 
250, 500 and 1000 year return 
period  

Earth-
quake 

METEOR 
Project 

Peak Ground Acceleration (PGA) 
values due to earthquake ground 
shaking with a 10 and 2 percent 
probability of exceedance in 50 
years.  
PGA represents the maximum 
acceleration of ground that 
occurred during earthquake 
shaking at a location.

Land-
slide

Durham 
University 

Density of landslides (landslide 
area/unit area) in each Palika 
within 14 affected districts due to 
Gorkha earthquake 2015 

Table 1 Current Datasets in Hazard Component of Risk Info 
Module
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Exposure: Datasets of OpenStreetMap have been 

integrated in this component. Features such as buildings, 

road networks, land use and rivers. can be visible through 

OSM layers and a map showing these features can be 

downloaded in .png file format.  

 

Vulnerability:  This section comprises multiple layers of 

indicators of vulnerability.

Risk: This component comprises of earthquake risk 

data and landslide risk data. The earthquake risk data 

is produced by Durham University. The data represents 

the spatial distribution of total seismic risk for all districts 

in Nepal by combining the probability of fatalities, the 

median and maximum fatalities, and the specificity of 

fatalities with remoteness and HDI.

  

District-wise, municipality-wise and ward-wise rainfall-

triggered landslide risk data is also produced by Durham 

University together with NSET Nepal. The data represents 

the relative landslide risk at 30 m resolution across the 

geographical extent of Nepal. This is based on the 

product of a fuzzy-logic model that predicts areas that 

are most likely to experience a landslide in the future, and 

population density estimated from the WorldPop dataset, 

the area at risk within the extent of each admin unit, which 

then summarized by the three administrative units: wards, 

Palikas and districts.

   

Capacity and Resources: Capacity and Resources 

comprise multiple layers: education, health, 

finance, governance, tourism, cultural, industry and 

communication.        

Climate Change : This component includes temperature 

and precipitation data which are part of the climate 

scenario of Nepal. It has been developed with the 

collaborative efforts of MoFE, DHM and ICIMOD.   

Indicators
Data 
Source

Data Type
Resolu-
tion

Human 
Devel-
opment 
Index (HDI)

NPC Score ranging in 
between 0.350-1; 
District level data

District 
level

Life Ex-
pectancy

NPC Statistical measure 
of average time an 
individual is expected 
to live

District 
level

Human 
Poverty 
Index

NPC Statistical measure of 
poverty level

District 
level

Per Capita 
Income

NPC Statistical measure of 
average income per 
person per year

District 
level

Remote-
ness

GoN, 
USAID/
Nepal, 
SEDAC at 
Columbia 
university

Statistical measure of 
accessibility

District 
level

Access to 
Communi-
cation

CBS Statistical measure 
of accessibility to 
communication

Palika 
level

Access to 
Water

CBS Statistical measure of 
accessibility to water 
facilities

Palika 
level

Access to 
Toilet

CBS Statistical measure of 
accessibility to toilet

Palika 
level

Education CBS Statistical measure of 
total school and  total 
student

Palika 
level

Table 2 Current Datasets in Vulnerability Component of Risk 
Info Module 
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The existing datasets in the Risk Info module can be used 

in risk reduction and risk-informed development planning 

by local, provincial and federal governments. This section 

provides information on how various datasets relating to 

different dimensions of the risk module could be used in 

aiding decision making process in the national, provincial 

and local levels. 

National Level: The datasets on different hazards 

provide an abstract level of understanding on the 

susceptibility of different areas to the corresponding 

disasters. This understanding helps at the national level 

in making effective decisions on levels of prioritization 

of efforts and resources to the corresponding provincial 

governments based on their proneness to occurrences 

of and impacts from these hazards. This information also 

aids in analyzing the effectiveness of prevalent disaster 

management policies against improvement in resiliency 

and also helps identify the relevancy of various aspects of 

policies against disaster management, ultimately aiding 

in making more relevant and efficient policy changes. 

Similarly, federal government can use exposure data in 

the preparation of Risk sensitive land use plan.

The HDI data can be used in comparative analyses of 

policies of different countries within common context, 

and make necessary changes from the learnings 

regarding the reduction of vulnerability and strengthening 

of resilience as they are critical to securing human 

development progress. Furthermore, remoteness, 

access to communication, access to water, access to 

3.2 Use of Datasets for Decision-Making in 
Nepal

toilets, education, etc. help with determining the level of 

vulnerability of different areas which provides a basis for 

further DRRM planning and ultimately motivates more 

detailed studies of the risk scenarios of the areas.

The datasets on risks could help with planning and 

introducing programs and policies to direct resources, 

budget and development plans to the provinces that 

need them the most. Understanding risks associated with 

different provinces and local levels could also help create 

sustainable development plans.

Data on the various components of Capacity and 

Resources help understand the disaster resiliency in 

provincial and local level which in turn aids in creating 

effective disaster plans, and prioritizing various aspects 

of disaster management as per the needs of the 

corresponding provinces and local levels. Beyond 

disaster risk management, it also significantly aids in 

preparing sustainable development plans as well as in 

strengthening resilience capacity.

In order to make necessary changes to the policies 

and programs to create maximum impacts from DRM 

plans, having an understanding of feasibility of different 

programs and plans of actions in certain areas could play 

a significant role, climate change data could be one of the 

significant types of data required in doing so. 
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Provincial Level: With the district level data available 

in the aforementioned datasets on hazards (e.g. district 

landslide hazard map, figure 4), the decision making 

process in the provincial level is benefitted as well. From 

the provincial level, based on the prioritization of need for 

preparations and efforts against specific hazards for any 

district, effective decisions can be taken, resources can 

be mobilized efficiently and stockpiling and preparedness 

actions can be planned. 

In the provincial level, the knowledge on exposure could 

be utilized in shaping DRRM plans as well as prioritizing 

programs and efforts on DRR to local areas as per their 

necessities. Referencing the vulnerability data of different 

districts within a province with other risk information as 

well as contextual information could help with the effective 

and efficient prioritization of resources and efforts. As with 

the national level, it could also help with tailoring effective 

DRR plans as per the necessity and situation of the local 

levels.

Figure 4 District Landslide Hazard Map

In the provincial level, the district-wise risk data along with 

the ward and Palika level risk data can provide abstraction 

of the high risk areas, based upon which necessary DRM 

programs can be planned, and the information could also 

be utilized in creation of sustainable development plans. 

It could also help with realizing the need for sensitization, 

educational, training, etc. programs and planning 

accordingly.

The provinces could get the abstraction of existing 

Capacity and Resources, and the resiliency within its 

local levels, and direct appropriate plans, programs and 

budgets to maximize the impacts of DRRM.

Climate change data could provide valuable insights 

in the provincial level in creating sustainable plans. e.g. 

planning for industrial region development, infrastructure 

developments, etc. Furthermore, with the knowledge on 

climate data of different areas combined with the data 

on hazards, vulnerabilities and risks, effective DRM plans 

could also be prepared.
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Municipal Level: Information on the places that fall 

under landslide risk zone from Durham landslide risk map 

(Palika level of 14 earthquake affected districts) in hazard 

component of Risk Info module can be used to identify 

the risk zones, aid in further detailed study for determining 

relevant stabilization structures, and also apply effective 

preparedness and DRRM plan. Similarly, the decision 

making process could be intervened relating to the flood 

and earthquake affected areas as well by providing the 

crucial information on who is at higher risks and how to 

mitigate the risks effectively and efficiently.

The exposure data could help local levels in gaining 

contextual knowledge, and also in identifying the areas, 

communities and infrastructures at higher risks and 

implement the knowledge in the DRM plans.

Local levels could utilize the vulnerability data in gaining 

perspective on the vulnerabilities in their context, and 

also find other areas within common context, through 

which they could study, analyze and prepare various DRM 

mechanisms suitable to their context.

Ward-wise data of Durham landslide (figure 5) that 

represents the landslide density can be used to identify 

the susceptible areas as highest landslide density refers 

to high susceptibility class39. This information is highly   

significant in preparing sustainable development plans, 

specifically infrastructure development planning, and 

also in planning relocation of communities from highly 

susceptible regions into safer areas. 

Components of Capacity and Resources like education, 

health, finance, governance, tourism, cultural, industry, 

communication help realize the resiliency of any particular 

area and aid in the preparation of disaster management 

plan. It could also help determine suitable programs for 

development of capacities and resources at local levels.

The climate change data can be referenced to analyze 

favorable times and conditions for specific programs. For 

instance, the trend analysis of temperature and rainfall 

data could provide reference in effectively creating plans 

relating to agriculture (suitable crop patterns, high yield 

crops for certain climatic patterns, etc.) and help improve 

productions. Similarly, the same trend analysis could 

help with efficiently planning infrastructural development 

works. 

Figure 5 Ward-level Landslide Risk Map

39GFDRR. Caribbean Handbook on Risk Information. http://www.charim.net/methodology/43 
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Figure 6 METEOR Flood Hazard Map Overlaid on Narayani Basin of 10 Year Return Period

Gaps and Issues in 
Risk Info Module
This section attempts at recognizing the prevalent data gaps and issues with the Risk 

Info module, and takes this section as reference to produce recommendations for 

standardization of the module.

Few gaps relating to datasets present in the Risk Info 

module are summarized below:

a. Missing date information in Hazard datasets, 

Vulnerability datasets and Risk datasets: The existing 

datasets in Hazard dimension of Risk Info module lack 

information on the date of the occurrence of events in 

left overview pane. Similarly, datasets in vulnerability (HDI, 

HPI, Life expectancy, Remoteness and Per capita income) 

and risk (earthquake risk and landslide risk) do not provide 

information on respective year that the datasets represent.

b. Inadequate details on the existing dataset in 

Vulnerability section: The units of the datasets in 

Vulnerability dimension such as access to communication, 

water and toilet are missing. 

4.1 Gaps in Datasets

c. Difficulty in comparing two different datasets due to 

confusing visualization of maps: In Hazard dimension, 

the Flood section includes flood hazard map derived 

from two sources (i) METEOR and (ii) Department of Water 

Resources and Irrigation. When flood hazard maps from 

both sources of same year return period are overlaid, the 

output map cannot be compared as the areas inundated 

by flood in each map are represented by the same color, 

and hence it is hard to interpret. As shown in the figure, 

when METEOR flood hazard map of 10 year return period 

is overlaid on the flood hazard map from DoWRI for 

Narayani river basin of same year return period, the output 

map is not interpretable.
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d. Availability of data only to the specific admin boundary (either Ward, Palika or District):

• The seismic hazard map from METEOR project, in the Hazard dimension of Risk Info module (figure 7), only depicts 

country-wise data calculated across grid of sites irrespective of administrative boundaries, hence, cannot be used 

for district and ward level hazard interpretations.

• The Landslide section within the Hazard dimension consists of two datasets: Earthquake-triggered landslides and 

nationwide Rainfall-triggered landslide. The Earthquake-triggered landslide datasets (figure 8) for 14 EQ affected 

districts are available in the Palika level and, the mapped landslides might change rapidly hence, may not relate to 

the current situation of landslide. Because the data are based on the mapping of then existing landslides visible in 10 

m resolution satellite imagery due to which some landslides may not be visible. The data can be visually interpreted 

and compared at the municipality level on the basis of the used color shades, but it cannot be abstracted into district 

level or provincial level interpretations.

Figure 8 Earthquake Triggered Landslide Data of Kathmandu District

Figure 7 Seismic Hazard Map of Dolakha for PGA 0.02
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Figure 9 Landslide Hazard and Susceptibility Map Showing Unclear Ward Boundaries

• The Nation-wide rainfall-triggered landslide consists of susceptibility map as well as hazard maps. The 

susceptibility map provides zonation of the spatial probability, while the hazard map provides zonation of spatio-

temporal probability of future landslide occurrence. This important distinction between susceptibility and hazard 

maps is not mentioned anywhere in the platform. The rainfall-triggered landslide datasets are available for all 

there administrative boundaries: Wards, Palikas, and Districts, which makes it usable at the national, provincial as 

well as local levels. However, the boundary distinction between different wards in the susceptibility map as well 

as hazard map is not clear (figure 9). 



20

• The earthquake risk map, in the  Risk dimension of Risk Info module, is available at district level however, the 

system allow users to view the same data till municipal level, which is misleading. For instance, at the granular 

level, the risk score for every municipalities of Ilam (when hovered over a map) shows the same value i.e. 2.64, 

which is actually the risk score of Ilam district.

Figure 10 Earthquake Risk Map Showing Risk Score of Ilam District

The issues related to the User Interface (UI) within the Risk Info module are as follows:

a. Lack of information in the downloaded maps: Whenever a user attempts to download any maps in Risk Info 

module, the downloaded map in the image format do not include the components like proper title name for a map, 

source of data, unit of data and other relevant information including name of river basin or return period for flood 

hazard map. A compass rose, which is a standard component of a map to depict direction, is missing in both the map 

view and the downloaded maps.

b. Missing information in graphs: The infographics/ graphical representation of datasets in Vulnerability dimension 

lacks information like national average value and units of data. The issue persists for the downloaded image as well.

c. Missing data: In flood hazard map of DoWRI,  5 year return period flood hazard data of East Rapti basin is missing 

and cannot be visualized in map.

4.2 User Interface Issues
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Figure 11 Inconsistency of Map View With Varying Opacity for Risk Data of Dailekh District

d. Issues with colors in map view: In the map view of Risk Info module, the opacity button that allows user to change 

the transparency of data layers creates confusion to the user – whenever a user changes the opacity, the saturation of 

the color changes with the opacity of the data, but the colors / color-bar in the legend section of the map view keeps 

showing the original colors, which might cause users to misinterpret the data. E.g. in the map view of earthquake risk 

data, the color of Dailekh district corresponds to a value of 4 in legend when the opacity is kept at 1, while the color 

corresponds to a value of 3.2 when the opacity is changed to 0.6. 

Also in the Exposure dimension, the opacity slider doesn’t work – user can’t change the position of the slider.



22

e. Incorrect range of values and colors in legend: In “Risk” dimension of Risk Info module, the legend of landslide risk 

datasets doesn’t match with the actual risk score assigned for districts. For instance, the risk score of Kathmandu is 2.68 

but the legend range shows the value of 0-1.

Figure 12 Map Showing Incorrect Range of Risk Score in Legend

f. Unclear distinction between administrative boundaries: While selecting ward or municipality in location filter, the 

administrative boundary is not distinct and can create confusion while interpreting existing datasets. Likewise, switching 

between base map la  yers resets the user preferences selected in location filter. 
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Figure 13 Cluttered Map View With OSM Layer in Exposure Dimension Visualized

Few generic issues in Risk Info module are listed below:

1. Whenever the OSM layer in Exposure dimension is clicked, the map view displays detailed OSM base layer map of 

Nepal along with territories beyond Nepal, which clutters the map view with unrequired details (figure 13).

2. In BIPAD, multiple datasets have been included for various Risk dimensions (Hazard, Exposure, Vulnerability, Risk, 

Capacity and Resources, and Climate Change). However, in order to represent the overall risk information of any 

region, there is no provision for a single index that encompasses all the required aspects of risk.

4.3 Generic Issues
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Table 3 Recommended Datasets for Different Dimensions of Risk Info

Proposed Standardization 
for Risk Info Module

5.1 Proposed Datasets for Risk Info Module

Dimension Recommended datasets
Level/
Hierarchy of 
data

Source Remarks

Hazard Information on drought prone areas- frequency map National ICIMOD Can be disaggregated 
with GIS analysis to extract 
district-wise

Exposure Population, demographic characteristics District-wise CBS -

Physical  building types, exterior walls and roofs District-wise CBS -

Vulnerability Economic: Multi-Poverty Index Province-wise NPC -

Data on vulnerable groups like children under age 
5, elderly population, disabled population, and 
residing in areas difficult to access

District-wise CBS -

Capacity and 
Resources

Access to electricity and water District-wise CBS -

Road density - Environment 
Statistics, 
CBS or OSM

Can be derived using road 
data that is publicly available 
(either from OSM or Survey 
Department) and doing 
some spatial analysis in GIS 
to calculate road density per 
sq.km of administrative unit.

Different countries and regions have different exposures 

and experiences of various disasters, and follow different 

frameworks for disaster management. The nature of 

datasets pertaining to various disasters vary based on 

a number of factors including, but not limited to, the 

methodology used for data collection, the desired 

resolution of data, the geographic scope and the context 

of the country or the region under consideration. The 

 v

recommendations of inclusion of datasets in “Risk Info” 

module of BIPAD is based on various literature reviews 

and information from international frameworks and 

guidelines on DRRM.

Following are the datasets recommended in different 

dimensions of Risk Info module:
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BIPAD has integrated hazard related data like frequency and probability of occurrence 

of the most prominent hazards (flood, landslide and earthquake) along with intensity 

information (PGA for earthquake, flood depth for flood, and landslide density and 

susceptibility for landslides). Datasets of drought prone areas of the country should be 

integrated in the system since it is also one of the significant hazards in context of Nepal.

In Exposure, in addition to OSM layer, it is recommended to include data on the people, 

communities, infrastructures and other features that are at a higher level of exposure to 

various hazards. These data should include demographics, categorization and details on 

physical infrastructures and data on places / infrastructures with higher engagement of 

the people.

Vulnerability component in BIPAD’s Risk Info module consists of some significant 

datasets pertaining to the economic status of people as well as their accessibility to some 

fundamental needs like communication, water, sanitation, education, etc. However, in 

order to completely represent the vulnerable population, more diverse datasets relating 

to the economic and social aspects need to be taken into consideration. 

Many significant indicators of Capacity in the context of Nepal have been integrated in the 

BIPAD system, including the health, education, finance, culture, industry, etc. Meanwhile, 

there are other few key information that are missing, and come highly recommended for 

inclusion in the system – accessibility of people to various facilities like electricity, water 

and market. 

1. The downloaded maps should incorporate following essential components of a 

map:

• Well defined title for the dataset including the information on year, location and 

kind of data depicted by maps

• Unit of data in the legend

• Source of data

• Additional relevant information such as name of the river basin and return 

period on Flood hazard map

• A compass rose 

2. In the infographics/ graphical representations for datasets in Vulnerability dimension, 

the visualizations should be able to depict the values as well – when showing the 

visualizations for the datasets (HDI, HPI, life expectancy and per capita income) in 

Vulnerability dimension, the value for national average needs to be shown in the 

graph. Also, the units of data need to be shown as follows:

• Unit for access to communication, access to water – households having facilities

• Unit for access to toilet – households by types of toilet

5.2 Proposed UI Changes for Risk Info Module
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Similarly, the download option should  allow users to download data in tabular 

format. Moreover, in both graph visualization and map view, downloaded data needs 

to include following information:

• Title

• Date information

• National average value 

3. In the flood hazard map, the dataset needs to be verified for 5 year return period 

data of East Rapti basin as the map view currently doesn’t show any information. 

Similarly, the color code for METEOR and DoWRI datasets need to be represented 

with different colors so that users can compare and contrast on corresponding 

datasets from these two sources. 

4. In the seismic hazard map, as the datasets are of national level, their interpretation 

in provincial and local levels is not relevant. So, there needs to be clear explanation 

in the disclaimer section, and it is advisable to disable location filter that allow 

visualization of data till provincial or local levels as it could be misleading.

5. In earthquake-triggered landslide hazard map, the data of 14 districts has been 

presented in Palika level but this data doesn’t facilitate the users to interpret the 

data in district level. Hence, it is proposed to abstract the data into district level and 

visualize the data as done in Risk dimension of the module.

6. In nation-wide landslide hazard map and susceptibility map, the ward level 

boundaries need to be distinctly shown along with the names of Palikas or selected 

location to enhance the readability and better facilitate interpretation of data.

7. In earthquake risk datasets of Risk dimension, although the risk score exists in 

district level, the map view shows the same data upto Palika level which could 

be misleading. So, it is recommended to remove the ward-wise location filter and 

depict the information in disclaimer.

8. It is recommended to change the opacity of colors in legend as per user’s selection 

of opacity for data layer, so as to remove the misinterpretation of data in map view 

(as described in section 4.2 d). Similarly, in the map view for OSM dataset in Exposure 

dimension, the opacity slider needs to be fixed, or removed.

9. Currently, in the risk datasets, the date information of the existing data is not 

mentioned. So, integration of date information on the already existing datasets of 

earthquake and landslide is recommended as this information helps the user in 

establishing the relevancy of the data in present context.
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1. Datasets relating to access to communication, access to water, access to toilet 

and access to education, that are currently in the Vulnerability dimension, need 

to be moved to Capacity and Resources dimension as the presence or lack of 

these accesses represents the resilience capacity of any place. 

2. It is proposed to capitalize each first word of the title of Risk Info module and 

the names of dimensions in left overview pane. While this doesn’t add to the 

functionality of BIPAD, this could be an important part in making the module 

better from readability and design perspective.

3. The current map view of OSM layer in the Exposure dimension looks cluttered 

with the presence of detailed locations outside the national boundary. De-

emphasizing or removing the data outside Nepal’s national boundary is hence 

proposed. 

4. While the individual datasets in Risk Info module provide specific and 

contextualized information relating to various dimensions and aspects of risks, 

to represent the overall risk information for any location, there needs to be a 

quantifiable measure that can represent all the datasets and dimensions. 

Hence, adoption of an index (like the INFORM) needs to be integrated in 

BIPAD to represent the overall risk information encompassing all the relevant 

dimensions of risk.

5. A well-defined terminology on various components of Risk- Hazard, Exposure, 

Vulnerability, and Risk related components- Capacity & Resources and Climate 

Change is very essential to ensure a common understanding and language 

across the various national DRR strategies. So, incorporation of standard 

definitions (2.1 and 2.2) for the aforementioned dimensions is recommended.

6. Data of building footprints is one of the most important exposure data that 

can be exported from OpenStreetMap. Building footprints are best when 

categorized into their usage - in terms of building types, structures, land use 

and characteristics. Demographic information, an important component of 

exposure, can also be derived from building footprints of residential category 

by multiplying with average household size. The inclusion of exposure datasets 

representing aforementioned categories, which are available in OSM itself, 

are recommended to be integrated with tags (e.g. amenity: college, amenity: 

hospital, highway: motorway), which enables the users to individually assess 

different hazard risks to different kinds of infrastructures – e.g. get the data of all 

hospitals in Kathmandu district that are prone to earthquake risks.

5.3 Proposed Generic Changes for Risk Info Module 
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7. As risk is defined in terms of likelihood and impact, based on interaction between 

hazard, exposure, vulnerabilities and lack or presence of capacity, depicting 

overall risk information requires a measure that reflects on all these aspects of 

risks. So, adoption of a standard index like INFORM is recommended in BIPAD.

8. Owing to the infancy of adoption of completely digital workflows in the 

context of Nepal - especially in the local levels, to better facilitate data driven 

decisions, it is also recommended to include an option to get reports of the 

disaster scenarios in selected areas with maps, data and figures so that they can 

integrate the information in Disaster management plan seamlessly. This also 

helps increase the accessibility of data to all the stakeholders, and helps with 

better risk communication as well.
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The focus of this research is to standardize the components 

of Risk Info module in BIPAD system, encompass broader 

perspectives on the use of those datasets integrated in 

this module for decision-making at local, provincial and 

national level and recommend the incorporation of more 

contextual datasets, UI and generic changes. 

In the Hazard dimension, the datasets of flood, landslide 

and earthquake have been integrated and dataset relating 

to drought in Nepal in seasonal basis, which is currently 

available through ICIMOD, can be integrated. Similarly, 

OSM datasets are presented in Exposure dimension and 

the inclusion of population, demographic characteristics 

and physical building types (exterior walls and roofs) is 

necessary. The system also needs to integrate the data 

of vulnerable groups and also adopt Multidimensional 

Poverty Index (MPI) instead of discontinued HPI in 

Vulnerability dimension. Besides the integrated datasets, 

inclusion of data on access to electricity and road density 

is necessary. Likewise, access to communication, water 

and sanitation have currently been integrated in the 

Vulnerability dimension of the Risk Info module, but are 

more relevant to be included as indicators in the Capacity 

and Resources dimension since these infrastructures 

represent resilience capacity of a community or a country. 

Few changes and upgrades to the user interface of BIPAD 

could help ensure its maximum usability. The feature that 

allows downloading maps needs to incorporate details 

such as depiction of title and corresponding dataset that 

the map represents along with key information such as 

source of data, unit of data shown and other relevant 

information specific to each dataset. In addition, graphical 

representation of datasets also needs some revision –

the graphs in vulnerability dimension need to show title, 

numerical value for national average and the unit of 

data. Similarly, the opacity of colors in the legend also 

needs to be changed in reference to the slider to change 

opacity of data layers in map view. Moreover, the range 

depicted in the map view of dataset relating to access 

to communication facilities needs to be corrected to 

incorporate the correct data range. The colors used to 
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represent datasets of flood hazard from different sources 

need to be distinct. Also, boundary distinction needs to 

be clearer for different Districts, Palikas and Wards in the 

hazard and susceptibility maps of landslide, along with a 

clear depiction of names and ward numbers.  

The title of Risk Info module, along with the names of 

dimensions of Risk Info, need to be capitalized to increase 

the aesthetics and readability. Moreover, Risk Info 

currently provides information on individual dimension, 

but in order to represent the overall risk information of any 

location, use of a separate index that incorporates all such 

dimensions of risk is a must. So, integration of use of such 

singular index is highly crucial in BIPAD. 

However these changes come associated with few 

challenges, which have been briefly described below.

1. There is a huge lack of data in Nepal, and a huge 

chunk of available data is questionable, hence 

making the availability, reliability and accessibility of 

data a huge challenge in context of Nepal.

2. Many datasets that are available come with missing 

metadata and require filtering, processing and 

conditioning to make the data inter-compatible, 

which poses a great challenge in ensuring the 

effective implementation of risk information in 

decision-making.

3. Just like any other kind of data, in the context of 

Nepal, topographic data is also either unavailable, 

outdated or low in resolution – high quality 

topographic data including digital terrains, cadastral 

or photogrammetry data are mostly missing for 

Nepal and obtaining data like satellite images and 

elevation models is expensive in Nepal.

 

4. Data that adds more dimensions to risk 

information such as the data on building types and 

meteorological data also play a significant role in risk 

information, but are mostly unavailable.
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