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EDITORIAL
Nepal GIS Society (NEGISS) is a non-profi t forum of GIS 
professionals and users in Nepal registered under the 
Government of Nepal on June 22, 1995. The inception of 
the Society is attributed to the felt needs of GIS Profes-
sionals for a common forum for advancing the use and 
for sharing professional experiences in addition to dedi-
cating to larger mandate of engaging on advocacy for 
optimized management of spatial data resources among 
others. Since its starting, the Society has been working 
for the development of GIS awareness activities and its 
application in the country. The Society has been regu-
larly publishing annual volume of ‘GIS Nepal’ organizing 
talk programmes, workshop and training, seminars in GIS 
related topics. Recently, the Society has given focus on 
awareness programme to the youths. The Society has also 
been contributing the research and technological consul-
tative support to various organizations.

The year 2015 remained tragic for the GIS Professionals 
along with all Nepalese people. The devastating earthquake 
of 25th April 2015 and several aftershocks hit the country 
badly.  We lost our fellow GIS Professional Mr. Madhav Bhusal 
including almost 10 thousands Nepalese fellow nationals 
and international visitors. Mr. Bhusal was on the way to relief 
material distribution to Dolakha on 12th May 2015 where 
he hit by the landslide triggered the powerful aftershock.  
By the same event, Nepal GIS Society offi  ce located at 
the historical building of Women Development Training 
Center Complex collapsed and we are not in a position to 
run our training programme in the laboratory. We are now 
looking for a new offi  ce location and trying our best to 
keep our survival. Just after the big trauma of devastating 
earthquake Nepalese fellow nationals again came in the 
verge of political quake where for a last three months 
fuel supply blockade caused by the political unrest in the 
southern border area is taking place. Supply systems of basic 
medicine, foodstuff s and services are in crucial position.  
Movement is halting. Whole country is paralysed due to 
the fuel crises. In such a crucial period Nepal GIS Society is 
also being aff ected and not been able to run pre- scheduled 
task in time. Celebration of International GIS Day for the 
year 2015 postponed. Publication of GIS Nepal is being 
late. Despite these situations we are putting our eff orts. We 
mobilized our volunteers in association with ICIMOD along 
with other local organizations for the earthquake relief and 
rescue operation. GI professionals work hard on Disaster 
Risk Reduction (DRR) and they prove the answer of the 
question of “Does GIS Matters?” in such disaster. Location 
mapping, damage mapping, crowd source collection and 
mapping, street mapping, webGIS are some of the noble 
task carried by the GIS professionals. It has proved GIS 
professional can work for the Post-disaster rehabilitation 
and resettlement activities, too. Land suitability analysis for 
the resettlement planning, infrastructure planning, health 
and hygiene monitoring and planning, damage assessment 
and rehabilitation mapping and vulnerability assessment 
activities can be done by the GI professionals. It is a high 
time for the GIS professionals working hard for the nation 
building in the recovery and restoration phase. 

Nepal GIS Society
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Lesson Learned from the Nepal Earthquake 25th April 2015 and the 

Role of Geographic Information System (GIS)

were almost paralyzed. Only personnel of Nepal Army, 

Nepal Police, Armed Police Force and media people 

especially Radio Nepal (Government Channel) were 

in the scene including local self-mobilized volunteers. 

The theoretically speculated disaster risk management 

process ever talked in the normal time seemed almost 

impracticable. For three days after the main trigger the 

situation remained hue and cry with no direction. Crowd 

source information led the whole scenario. Even the 

media transmitted the information by citing the crowd. 

Rescue operation at the time of trigger was almost 

haphazard and without plan. The preparedness activities 

for the major disaster could not be materialized at all. 

From these spectacular evidences of such a devastating 

event it needs to highlight the lesson learned and the role 

of Geographic Information Systems (GIS). This article has 

tried to organize some of the functional capabilities of 

GIS to manage the disaster in the ground of disaster risk 

reduction (DRR). 

Location of Nepal Earthquake 2015 and its 

Aftershocks
The fi rst main shock was triggered at Saturday 11:56 am 

of 25th April 2015 remained for 58 seconds. , bit was 

measured the magnitude of 7.6 in Richter scale by the 

National Seismological Center of Nepal. However, many 

other international agencies including USGS claimed the 

Abstract

This paper highlights the distribution and eff ect of the 

Nepal Earthquake 25th April 2015 and its aftershocks. 

Lessons learned in the process of disaster risk reduction 

and its lapses are discussed based on the available records 

and information. Finally, way forward for the disaster risk 

reduction and its management has been put forth for the 

sustainable development of the nation. 

Key words - Post Nepal Earthquake 2015, Disaster Risk 

Reduction, Lesson Learned, Sustainable Development 

Introduction
Geophysical evidences present in Nepal Himalayas has 

been remarked as one of the most unstable landmasses 

of the earth crust due to collision of two rigid crustal 

plates i.e. Tibetan Plate of north and Indian Plate of 

south. The collision of two landmasses has created a sub-

surface convergence boundary which is the major cause 

of isostatic unstable position of the Himalayan region. 

Frequent occurrence of the earthquakes in the Himalayas 

is the major contribution of such spatial situation by which 

earthquake tremors are the obvious natural event of the 

Himalayan territory. The well known recent earthquake of 

25th April 2015 or also named ‘Gorkha Earthquake’, with 

an intensity of 7.6 Richter scale triggered in the central 

part of Nepal Himalayas following 420 after-shocks with 

an intensity above 4 Richter scale since the fi rst largest 

trigger to until 30 November 2015 (National Seismological 

Center, Online portal accessed on 30 November 2015). The 

capital city Kathmandu and nearby 14 districts of central 

Nepal had been severely aff ected. This was the most 

devastating earthquake in the last 80 years period after 

1934 quake. It has lost 8,891 human lives, injured 22,302 

people, fully damaged 2,687 government buildings 

and 605, 266 private houses, partially damaged 3,267 

government houses and 284, 429 private houses (MoHA, 

Online portal accessed on 30 November 2015). The quake 

triggered at Saturday mid-day which was a most favorable 

time to be out of the large number of people as well as 

all closed schools, colleges, government offi  ces including 

almost all the market centers of the Kathmandu remained 

closed. In the mean time only International Airport of the 

country and highways remained safe therefore lifelines 

of the country was still alive. Despite the situation Nepal 

remained in chaos for a couple days. Government systems 
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Data source, National Seismological Center, Government of Nepal

http://www.seismonepal.gov.np/  

Figure 1: Distribution of earthquakes triggered between 11:56 am 

25th April 2015 and 30th November 2015
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magnitude of 7.9 Richter scale.   After the main trigger, 

there were 38 aftershocks in the same day and 16 triggers 

were above the 5 Richter scale magnitude. Since the major 

trigger occurred in 25th April 2015 there have been 420 

events above the magnitude of 4 Richter scale until 30th 

November 2015 among them 53 were above 5 Richter 

scale. The distributions of those events are confi ned in a 

linear stretch from Gorkha in west to Dolakha in the east 

along the northern part of the Kathmandu Valley (Fig. 1). 

The distribution clearly followed the occurrences along 

the structural boundary of Kathmandu Nappe and the 

Greater Himalayas (Dhital 2015:198). The earthquake has 

caused dislocation of the Kathmandu Valley. Expert of the 

University of Cambridge tectonics James Jackson said the 

ground beneath the capital Kathmandu may have moved 

about three metres (10 feet) southward (http://www.

ndtv.com/world-news/earthquake ,  April 28, 2015 09:23 

IST). The Chinese experts also mentioned the world’s 

tallest peak, Mount Everest, moved three centimeters (1.2 

Data Source: Ministry of Home Aff airs, Government of Nepal http://drrportal.gov.np/document

Figure 2: Death toll across the districts caused by Nepal earthquake 2015 

inches) to the southwest because of the Nepal earthquake 

that devastated the country in April, Chinese state media 

reported Tuesday, June 16, 2015 (The Kathmandu Post 

daily Published: 16-06-2015 11:16). These evidences say 

the Himalayan region is unstable where the devastating 

earthquake causes several such happenings in the region. 

Distribution of Death toll across Districts
The Nepal Earthquake trigger caused the loss of 8,891 

lives in which 3,969 male and 4,916 and 6 unidentifi ed 

of 40 districts out of 75 districts in total of the nation. 

In total 22,302 injured in 63 districts. Sindhupalchok 

district was the most badly devastated district where 

1,559 male and 1,998 female lost their life and injured 

1,569 people. Kathmandu is second and Nuwakot 

is third badly hit districts lost 1,233 and 1,109 lives, 

respectively. Kathmandu has the largest number (7,950) 

of injured people.  Dhading, Rasuwa, Gorkha, Bhaktapur, 

Kavrepalnchwok, Lalitpur and Dolakha are among the top 

ten badly hit districts (Fig. 2). 
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Data Source: Ministry of Home Aff airs, Government of Nepal http://

drrportal.gov.np/document

Figure 3: Government building damaged by Nepal earthquake 2015

Data Source: Ministry of Home Aff airs, Government of Nepal http://

drrportal.gov.np/document

Figure 4: Private houses damaged by Nepal earthquake 2015

House Damaged across Districts
The trigger had fully damaged 2,687 government 

buildings of 39 districts (Fig.3) and 602,567 private 

houses of 57 districts (Fig. 4). Similarly, 3776 government 

buildings of 60 districts and 284,479 private houses of 67 

districts were partially damaged. Government of Nepal 

estimated the total loss of around 700,000 million rupees. 

The quake has caused large number of people displaced 

and damaged houses of many people in the rural and 

inaccessible areas which were not brought into notice by 

the government offi  cial’s agencies and volunteers. The 

fact can be said on the basis of information given  by the 

Displacement Tracking Matrix (DTM) ROUND II,  published 

on 15 June 2015,  where the end of April through to 

8 June 2015, the DTM team identifi ed and assessed 

409 displacement sites, which host 117,700 internally 

displaced individuals from 21,711 households across 15 

districts. All displacement sites are spontaneous. This 

group of 117,700 people in displacement sites represents 4 

percent of the estimated earthquake-aff ected population 

(2.8 million, OCHA), (DTM, 15 June 2015). 

The Way Forward to Disaster Risk Reduction
In the last decades Disaster Risk Reduction (DRR) has 

been taken as a main agenda for promoting strategic 

and systematic approach to reducing vulnerabilities 

and risks to hazards of the many governments after the 

World Conference on Disaster Reduction18-22 January 

2005, Kobe, Hyogo, Japan (www.unisdr.org/wcdr). The 

conference has forwarded the framework of action which 

is named ‘Hyogo Framework of Action’ (HFA). The HFA 

realized the disaster risk arises when hazards interact 

with physical, social, economic and environmental 

vulnerabilities (ISDR, 2005:1). In the framework has 

adapted the defi nition of hazard as defi ned by the UN/

ISDR, Geneva 2004 where “a potentially damaging 

physical event, phenomenon or human activity that may 

cause the loss of life or injury, property damage, social 

and economic disruption or environmental degradation. 

Hazards can include latent conditions that may represent 

future threats and can have diff erent origins: natural 

(geological, hydro-meteorological and biological) or 

induced by human processes (environmental degradation 

and technological hazards)”.

The Sendai Framework for Disaster Risk Reduction 

(SFDRR) 2015–2030 was adopted at the Third United 

Nations World Conference on Disaster Risk Reduction, 

held from 14 to 18 March 2015 in Sendai, Miyagi, Japan, 

which represented a unique opportunity for countries. 

Following the HFA on hazard and disaster as forwarded 

by the international community the DRR activities 

requires linking at local to the global scale. Since the 

adoption of the Hyogo Framework for Action in 2005, as 

documented in national and regional progress reports 

on its implementation as well as in other global reports, 

progress has been achieved in reducing disaster risk at 

local, national, regional and global levels by countries 

and other relevant stakeholders, leading to a decrease in 

mortality in the case of some hazards. Reducing disaster 

risk is a cost-eff ective investment in preventing future 

loss. Eff ective disaster risk management contributes to 

sustainable development. 

SFDRR 2015-2030 overviewed the global disaster situation 

over the time between 2005 and 2015 that disasters have 

continued to exact a heavy toll and, as a result, the well-being 

and safety of people, communities and countries as a whole 
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have been aff ected. Over 700 thousand people have lost their 

lives, over 1.4 million have been injured and approximately 

23 million have been made homeless as a result of disasters. 

Overall, more than 1.5 billion people have been aff ected by 

disasters in various ways, with women, children and people 

in vulnerable situations disproportionately aff ected. The 

total economic loss was more than $1.3 trillion. In addition, 

between 2008 and 2012, 144 million people were displaced 

by disasters. Disasters, many of which are exacerbated by 

climate change and which are increasing in frequency and 

intensity, signifi cantly impede progress towards sustainable 

development” (UNDRR, 2015:10). The Sendai Framework 

further mentioned the evidence indicates that exposure 

of persons and assets in all countries has increased faster 

than vulnerability has decreased, thus generating new risks 

and a steady rise in disaster related losses, with a signifi cant 

economic, social, health, cultural and environmental impact 

in the short, medium and long term, especially at the local and 

community levels. Recurring small-scale disasters and slow-

onset disasters particularly aff ect communities, households 

and small and medium-sized enterprises, constituting a high 

percentage of all losses. All countries – especially developing 

countries, where the mortality and economic losses from 

disasters are disproportionately higher – are faced with 

increasing levels of possible hidden costs and challenges in 

order to meet fi nancial and other obligations.

The Nepal Earthquake 2015 poses the disasters in 

geographically most vulnerable and inaccessible rural 

communities, along the road access communities, urban 

core areas with diffi  cult access and poor communities 

and so on. Many settlements of remote areas aff ected by 

the quake were followed by the landslide also. Shelter, 

food, drink, warm clothe, sanitation and medicine were 

the most needed items to all the aff ected communities. 

However, the rescue operator could not trace the scale 

of disaster and aff ected location for a long duration after 

the disaster occurred. In time search and rescue were the 

must. Following search and rescue, relief, rehabilitation 

and resettlement were the further actions. During 

the quake it was evident several searches and rescue 

team felt diffi  culties on identifi cation of the devastated 

location, most needy persons, communities and weak 

and vulnerable people and areas. In the meantime the 

aftershocks hit the area frequently. Numbers of rumors 

and fake news further terrorized the public as well as the 

rescue personnel. Opportunists, greedy and corrupted 

persons and thieves wait for the time of chaos. Following 

those entire situations earthquake disaster risk reduction 

task requires to carry in a sustainable way. Lesson learned 

from the Nepal Earthquake 2015 give the way forward for 

the future similar disaster management actions. That can 

lead to the main motto of SFDRR 2015-2030 “Build Back 

Better”.  For this noble task, GIS could help in several ways.  

 Location-based national spatial data infrastructure

The geo-referenced data provides positional accuracy of 

the disaster occurred settlements or people located at 

the time of disaster, which helps the timely search and 

rescue action as well as for sustainable rehabilitation and 

resettlement planning for the future. In the preparedness 

phase of the disaster management spatial data of each and 

every settlement of the country, district or Municipality/

VDC can be managed in the national database. In a national 

level preparedness action the National Spatial Data 

Infrastructure (NSDI) is required. Since the establishment 

of the Nepal GIS Society in 1995, it has been advocating 

the importance of NSDI at GIS Steering Committee 

meeting as well as in the public forum.  Society also put 

its eff orts on the formulation of National Geo-Information 

Policy. Despites its long eff orts, the Government of the 

Nepal did not materialize the action. During the time of 

Nepal Earthquake the importance of NSDI felt widely. 

Many settlements under the severe damage by the quake 

were not in the notice for the post-disaster management 

activities for a long duration. Number of volunteers used 

crowd source information but that information could have 

a chance of duplication and miss lead the priority action. 

It is now a time to decide immediately that the NSDI at 

the central level and make it accessible to all stakeholders 

and rescue operators while disaster happened. GIS 

professional can be mobilized for the preparation of NSDI. 

National expert and government offi  cial has to play the 

role on developing proper NSDI structure and format. 

 House numbering 

As the Nepal GIS Society had been advocating the 

location-based house-numbering during the time of 

2011 census enumeration time which was not possible 

to materialized, the same is highly felt during the 

time of Post Nepal Earthquake 2015 to carry the post-

disaster management and planning. During the time 

of relief materials distribution it was chaos. Many poor 

and vulnerable families were out of the recipient chain 

and well-to-do family got the additional benefi ts. There 

was a diffi  culty for the enumeration of victims. During 

the disaster time, lack of human resources and proper 

enumeration always create the chaos and miss lead the 

factual records. For this house-numbering in both urban 

as well as in rural areas with their geographical positional 

stand-point is required. Numbering can be done with the 

foot-print of high resolution satellite imageries of latest 

date by sitting at the desk-top. For the task mid-career 

level higher secondary graduates or university students 
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can be mobilized under the professional supervision. This 

will help to create the NSDI, too. 

 Un-manned aviation (UAV)

Recent day technological innovation brought the low-cost 

and simple technology operation un-manned aviation 

plane. This type of technology can be used for the time 

of surveillance during the time of disaster occurrence 

or for the post-disaster evaluation and monitoring. The 

lesson learned in post-Nepal Earthquake provides the 

importance of this type of surveillance activities operated 

by a number of international search and rescue team. 

However, Government of Nepal tried it to bring under the 

existing aviation polity of the nation. The lesson-learned 

part of the post-disaster gives us the importance of such 

fl ight management by putting such monitoring device 

within the operation system.

 Satellite imageries

Application of high resolution satellite imageries of both 

active and passive mode with diff erent wavelength sensors 

of regular and short time intervals are highly desirable for 

the diff erent phase of disaster management. Nation has 

to develop its satellite imageries policy and management 

of SDI for its operation with satellite imageries archives.

 Assessment of building 

Government needs to carry the building assessment 

based on date of construction, construction materials, 

storey, number of rooms, use types and building code and 

standard followed or not. A complete database of building 

assessment can be linked with house number and NSDI 

which will ultimately help to disaster management in 

the long-run and regular basis. This type of action can be 

linked even for vital statistics, property right and revenue 

collection, electoral purposes, security management. 

Technically, these activities are viable and administratively 

feasible. Only the nation needs its commitment for the 

better and holistic management perspective. 

Conclusion
Post-Nepal Earthquake has given several new rooms of 

thinking in the disaster risk reduction sector. As the Sendai 

Framework has postulated “Build Back Better” is a need 

to work on that direction. NSDI is the fi rst requirement. 

Mobilization of GI professionals has to be accepted by the 

government to handle the task appropriately. The time is 

not only to regret the past disaster but to learn from the 

worst situation and look for the better future by correcting 

the lapses remained. In this direction, Nepal GIS Society 

forwards its action for the sustainable development of the 

nation with the help of spatial auditing. 
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Abstract

This paper presents researc h fi ndings on the role of ancient 

infrastructure in urban development. Drawing on survey 

fi ndings, interviews, archival materials, and spatial data, we 

argue that Kathmandu’s ancient stone spout infrastructure 

are a vital source of water and help reduce water stress. To 

visualize spatial patterns of spout infrastructure, we present 

a map showing stone spouts distribution and discharge 

in the month of June in Lalitpur Sub-Metropolitan City 

area. While this paper focuses heavily on the functional 

aspects of infrastructure, it is crucial to note that cultural 

and social values from spouts cannot be divorced from 

their hydrological and archaeological aspects. Already 

existing infrastructure, like spouts, need more attention from 

governmental and non-governmental sources as legitimate 

modes of development and water sources. Spatial analyses 

and mapping techniques of infrastructure in Kathmandu, 

beyond modern grids, could be a pivotal tool to improve 

access to services. 

Key words: Infrastructure, Cultural Heritage, Water Stress, 

Urban Development

Introduction
Lack of access to water is a growing issue for inhabitants 

of the Kathmandu Valley (Pattanayak et al., 2005). With a 

population of around 2.5 million, the Kathmandu Valley 

is one of the “fastest growing metropolitan regions in 

Asia” (Muzzini, & Aparicio, 2013). As the fi rst region in 

Nepal to urbanize at a metropolitan level, inequalities 

in development nationally and locally are apparent 

(Asian Development Bank, 2012). The Valley’s water 

infrastructure is severely inadequate and unreliable to 

the point where domestic and industrial requirements 

must also heavily rely on informal water sources, such as 

groundwater extraction, tankers, and rainwater harvesting 

(Regmi, 2005). Kathmandu Upatyaka Khanepani Limited 

(KUKL), the primary agent responsible for water supply 

management in the Valley, projects that it provides 154 

million litres per day (MLD) in wet season and 95 MLD in 

dry season (KUKL, 2010). Yet, given that the Valley’s water 

demand stands around 360 MLD, most households must 

rely on an informal network of water sources to account 

for the remaining 206 to 265 MLD (KUKL, 2010).
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Public or communal water systems “have received 

little attention from the state and its agencies” (Regmi, 

2005). Even though the Supreme Court has issued 

orders for the protection of drinking water and cultural 

heritage, implementation of these decisions is at issue. 

The primary action taken by the Federal Democratic 

Republic of Nepal to increase water access is the 

Melamchi Water Supply Project (Domènech, March, & 

Saurí, 2013). Nevertheless, over a decade has passed 

since the Melamchi project started and it is still unclear 

when it will start working. Although many eagerly 

await completion, Melamchi’s predicted output cannot 

keep pace with Kathmandu Valley’s growing water 

demand, as consumption and household numbers 

increase (Domènech, March, & Saurí, 2013). However, 

we argue, that looking towards the governance and 

functionality of available water sources can provide 

insights into more equitable and reliable water services 

for households. 

A crucial water supply system fast disappearing from 

the Valley are ancient stone spouts (Santosh, Khatiwada, 

& Subedi, 2006). A stone spout, dhunge dhara in Nepali 

or hiti in Newari Bhasha, is “a channelized spout of water 

serving as a tap with a shrine attached” (Pradhan, n.d.). 

While there were once 389 functioning stone spouts, 

situated as a comprehensive water distribution network 

across Kathmandu Valley, 45 have disappeared and 68 

have run dry (Rawal, 2013). Despite these losses, 43 

have been (illegally) connected to city supply lines and 

233 still fl ow naturally “serve[ing] as independent water 

sources catering to approximately 10% of Kathmandu’s 

population” (NGO Forum, 2009). For the Lalitpur 

Municipality, 20% of households use spouts as a water 

source for domestic water (ICIMOD survey fi ndings, 2013). 

These spouts are particularly important for households of 

lower income and recent migrants. 
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Our research also emphasizes that the ideological, 

aesthetic, and cultural aspects of infrastructure are 

intricately tied to their functional dimensions (Kaika, 

2005), however this is beyond the scope of this paper. 

Spouts and their surrounding public spaces are important 

places for social, cultural, and religious activities, largely 

for the Newar ethnic minority who originally built the 

system. Ultimately, changing lifestyles, structural damage 

or diversion of fl ow from construction, groundwater 

depletion, changing rainfall patterns, and a lack of 

government oversight threaten the longevity and 

presence of spouts as socio-natural systems. To illustrate 

the connection between stone spouts and water stress 

in the Lalitpur Municipality, we have constructed a map 

showing the location of key spouts and their discharge 

in June. Alongside the map, we present fi ndings on how 

people use and manage these spouts to reduce water 

stress. 

Background on the Stone Spout System
From the height of their installation during the Licchavi era 

to the mid 1900s stone spouts were Kathmandu Valley’s 

primary water source (Becker-Ritterspach, 1995). Due to 

this long history, stone spout water fl ow is not channelled 

or sourced in a uniform manner. Depending on the spout, 

the source may be shallow groundwater, ponds (pokhari), 

canals, pipelines, or upstream spouts. Loss of water at a 

spout usually results well building causing groundwater 

depletion and construction and concretization, which 

destroy historical structures and block percolation and 

interfl ow processes. Additionally, with the introduction of 

private taps in the 1950s, the Rana Regime labelled stone 

spout water as unhygienic or polluted, triggering a shift 

from public traditional sources to household municipal 

supply (UN-HABITAT, 2008). Consequently, many stone 

spouts were neglected and fell into disrepair or were fi lled 

in for construction (UN-HABITAT, 2008). Yet, over the past 

20 years, as political instability increased and government 

funding declined, municipal pipelines also deteriorated 

through neglect. Nevertheless, supplying “2,946,542 litres 

per day in dry season (March – May) and about 7,696,091 

litres per day in wet season (July – September),” stone 

spouts across the valley remain a legitimate water source, 

especially for the urban poor (NGO Forum, 2009). While 

reviving stone spouts will not solve Kathmandu Valley’s 

water situation they can provide stability, while also 

safeguarding a core pillar of the Valley’s heritage (Colopy, 

2012).

Table 1. Number of spouts (f ) according to status, 

discharge, and household users separately (Pradhananga, 

2007; interviews) 

Status f Discharge 

(L/m)

f Household 

users

f

Good (A) 5 0-10 27 >9 17

Water input or 

output issue (B)

13 11-20 11 10-20 9

Poor quality and 

structure (C)

23 21-50 6 21-50 9

Very poor state (D) 9 51-90 7 51-200 9

Disappeared or 

destroyed (F)

8 91-350 7 <200 14

Data and Methods
The data for this research and map came from 3 months 

of fi eldwork in Kathmandu in 2013, including survey data, 

interviews, and archival materials. Dr. Mukherji, theme 

leader for Water and Air at the International Centre for 

Integrated Mountain Development (ICIMOD), shared 

ICIMOD’s 2013 Lalitpur district water use survey data. This 

study draws on ICIMOD’s fi rst survey of 351 households 

in the Municipality area. W e also conducted 41 semi-

structured and unstructured interviews with spout 

users (n=11), community leaders (n=10), government 

offi  cials (n=8), representatives from non-governmental 

organizations (n=7) and intergovernmental organizations 

(n=2), and general experts on spouts (n=3). We focused 

on nine spout sites based on diff erent characteristics 

including: elevation, building density, community 

demographics (caste, ethnicity, and migration status), 

and spout functionality (aesthetics, reliability, quality, and 

quantity). 

 Field measurements by the Institute for Social and 

Environmental Transition (ISET) in Nepal provided GPS 

data points for spouts, while background layers of vector 

data (roads, wards, etc.) came from the International 

Centre for Integrated Mountain Development’s Geo-

Portal. Attribute data on spout discharge was compiled 

from reports by the Centre for Integrated Urban 

Development, Department Archaeology, and the Lalitpur 

Sub-Metropolitan Offi  ce. Please note that of Lalitpur’s 58 

known spouts (Pradhananga, 2007), only 35 are spatially 

referenced and are concentrated within the historic Patan 

area. In ArcMap I spatially referenced data using WGS 

1984, Modifi ed UTM 45N at a 0.99999 scale. 

We used a soft systems approach for this GIS project 

because of the lack of data and large number of variables 
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infl uencing spout use (Balram, & Dragicevic, 2006). 

For example, groundwater levels, pollution, damage, 

monsoon variability, access to other water sources and 

restoration all infl uence both the discharge from a spout 

and the types of demands for spout water. Additionally, 

a soft-systems approach acknowledges the religious 

and cultural values of the spouts that the analysis and 

visualization may not demonstrate.  

Findings: Stone Spouts and Water Stress
Water stress acknowledges the emotional dimensions 

of access, such as fear or anxiety (Jepson, 2014); it also 

encapsulates physical access to water resources for both 

people and ecosystems. A majority of survey respondents 

are water stressed, 75% (n=263) think there is a water 

crisis in their locality, while 36% (n=126) of respondents 

indicate that their water needs are not regularly met, and 

43% (n=151) think their water needs better management 

and distribution. Most respondents have access to the 

government pipeline (KUKL) and prefer this source (71% 

n=248), however infrequently receive water from this line. 

Access to expensive water sources, like tankers or wells 

are used more by wealthier households, while cheaper 

sources like spouts are used more often by low income 

households (Figure 1). Spout-using respondents are 

typically of lower income, χ2(3, N = 351) = 10.016, p = .018 

and show a greater preference for community managed 

water, 25% versus 16% of non-spout using respondents, 

χ2(5, N = 351) = 12.961, p = .024. 

Ultimately, all respondents want safe, inexpensive, reliable, 

and convenient water regularly. All interview participants 

argued that there needs to be more regulation of 

construction and groundwater withdrawal, eff orts to 

repair infrastructure both municipal pipelines and spouts, 

and incentives for rainwater harvesting. Community, users, 

leaders, and several policy makers discussed worries that 

spouts would soon become museum pieces lacking water. 

However, a number of interviews emphasized how even if 

their spout were dry, or if they had functional water mains, 

they would do everything to protect their spout.  Figure 2, 

shows the spatial distribution of spouts in the Patan area 

their associated June discharge (L/m), more information 

is needed to understand why certain areas have greater 

fl ows than others over time and space. For example, Sun 

Dhara fl ows during the monsoon, but is dry the rest of the 

year because it is likely the Patan Industrial Estate have 

disturbed pipes, canals, aquifers and interfl ow processes 

that feed Sun Dhara. Meanwhile, Aalko hiti is creating 

mechanisms like rainwater harvesting and recharge, 

and governing ground water use to ensure spout fl ow is 

adequate.  

In Lalitpur, a number of communities have formed 

committees to manage their neighbourhood spouts. 

Committees raise and manage funds from community 

or outside donations, membership fees, water use fees, 

and family, private, or bank loans to pay for committee 

labour, repairs, modifi cations, and festivals. In most areas 

committees are restricted to local Newars, however some 

have opened up decision making to the renters who live 

in the area and use the spout. Since the 1990s, many 

spouts have been illegally modifi ed with city supply 

lines and even more have been modifi ed with reservoirs, 

pumps, overhead tanks, rainwater collection systems, 

pipelines, and some even include private connections 

with households. For a small fee, community members 

can fi ll up buckets from these reservoirs or have pipes 

and hoses connect from the reservoir to their homes, 

functioning like micro-grids.

Government offi  cials 

applauded community 

eff orts to revitalize spouts, 

however have to over 

rely on these community 

eff orts due to issues of 

bureaucracy, funding, 

or staffi  ng. Community 

leaders indicate that they 

do not receive enough 

or helpful support from 

national and municipal 

government offi  ces, in 

particular with regulating 

construction and 

groundwater withdrawals. Figure 1. Graph showing water sources use by income and percentage of households with water needs 

always met by income.
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Figure 2

Although some prefer independence, it is likely that if larger 

non-governmental and governmental organizations could 

systematically communicate with spout and community 

leaders and monitor the use of donations it could improve 

the condition of the spouts culturally and functionally. 

Although, legal enforcement is a major issue, communities 

with functioning spouts generally have eff ective local 

monitoring systems and have received support from an 

external source. Yet, even these high functioning spout 

areas are vulnerable to climate change, construction, land 

grabbing, and groundwater withdrawal. Thus, there is a 

need for more protection and regulation to safeguard 

spouts and their water sources. Offi  cially acknowledging 

spouts as legitimate water sources, and more broadly a 

focus on local water systems, could reduce urban water 

stress and inequalities. 

Conclusion
Although, many spouts are dry or disappearing, the revival 

and maintenance of portions of the ancient system are of 

growing interest. These modifi cations provide convenient 

and inexpensive water services to nearby households 

and the growing number of migrant renters. Such 

resilience suggests that community managed, traditional, 

or alternative systems can also provide legitimate and 

modern services. This research also indicates that better 

governance of existing water sources and infrastructure 

within the Valley can reduce household water stress and 

inequality (Domenech et al., 2013; Rademacher, 2011). 

Rather than rely only on costly and risky large-scale 

construction projects, fi xing the leakage of pipelines, 

increasing groundwater recharge, promoting rainwater 

harvesting, regulating groundwater extraction, and 

providing adequate assistance to 

community managed sources, like 

spouts, could substantially improve 

Kathmandu’s water woes (Joshi & 

Shrestha, 2008). Moreover, the spout 

system shows perseverance despite 

recent and historical earthquakes. 

In fact, many community leaders 

discussed how spouts would act as 

emergency water sources in case of 

earthquakes or fi res. More spatial 

analyses and mapping projects on 

infrastructures in the Kathmandu 

Valley (see Maharjan, 2008; Portnov, 

Adhikari, & Schwartz, 2007; 

WaterAid, 2006; Elwood, 2006) 

could be a step in understanding 

spatial patterns of access to basic 

vital services like water. 

Beyond Kathmandu, development 

groups and governments frequently 

frame traditional, informal, or 

alternative infrastructures as 

rudimentary artefacts that provide 

temporary services to the poor 

who lack connection to large-

scale modern systems (Roy, 2005; 

Kooy, 2014). Yet, contemporary use 

and management of traditional 

infrastructure in Kathmandu points 

to the importance of considering 

a range of water sources for 

growing urban areas (Sultana, 

2013). Traditional infrastructure in 

Kathmandu also emphasizes the 
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critical role of multiple scales of governance required to 

manage and protect diverse sources. 
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Abstract
Langtang Village Development Committee is located in 

northern part of Rasuwa district which keeps the good 

vegetation. It provides a unique natural environment for the 

growth of medicinal plants because of its unique geological 

features. The area has most abundant plant diversity and 

rich concentration of the origin of herbal medicines in Nepal. 

Nepal Earthquake on April 25, 2015 (7.8 magnitude) induced 

thousands of debris fl ows, which made a huge impact on the 

medicinal plant habitat by means of landslides This study is 

based on eight areas of landslides induced by earthquake 

which made impact on 71 species of medicinal plants in 

Langtang VDC. 

Keywords:  Earthquake, Landslide, Medicinal Plants, 

Langtang VDC

     
Introduction 
Thousands of lives and houses, plants damage in  Langtang 

Village Development Committee (VDC) due to shocking  

earthquake on April 25  (7.8 magnitude), April 26 (6.7 

magnitude) and May 12 (7.2 magnitude) in 2015. This 

Earthquake hits fourteen districts of Central Nepal, among 

them Langtang VDC (Rasuwa district) was one of the most 

aff ected area. More than two hundreds spots, landslides 

have been occurred within Rasuwa district due to the 

devasting earthquake and after shocked. The geography 

of Langtang village had collapsed and the trail to Langtang 

area was blocked due to the earthquake of April 25. The only 

one main trail way from Syafru to Rimche has been swept 

away by earthquake. Before the earthquake, around 15,000 

tourists used to visit Langtang area each year.  There are 

still 106 people mission in the area. Six hundred and sixty 

one people have died where police had handed over 658 

bodies after deadly avalanche triggered by the earth quake 

swept away an entire village. The trail was totally closed 

fi ve month from August to October 2015. The foot trail has 

been reopening from October 5, 2015 (Kathmandu Post, 

2015). There is a clear need for new landslide inventory maps 

including geomorphologic event with seasonal and multi-

temporal maps.  Despite their importance, landslide maps 

remain surprisingly rare (Brabb and Harrod 1989).

Study Area
Langtang Village Development Committee (VDC) is located 

in between 2667 m to 7000 m in a very steep and narrow 

valley in Rasuwa district. It comprises Kyangjin, Langtang, 

Sindu, Gundu, Mundu and Gumba danda villages. Langtang 

Impact on Medicinal Plants by Earthquake and Landslide in 

Langtang Village Development Committee (VDC), Nepal

Ila Shrestha

Patan Multiple Campus, T.U., Nepal

shrestha_ila@yahoo.com

village, Gumba, Mundu, and Sindum rest on the north side of 

the valley, agricultural land and grassy areas with medicinal 

plants surround the villages. The families depend upon 

agriculture, livestock herding, tourism and a few people 

work in local Government schools. The area is not easily 

accessible because it is located across valley and there is no 

direct bridge. Kyangjin is the last settlement in the Langtang 

Valley. Kyangjin is located at 3900 m on an old river terrace 

in the north side of the valley. The temperature is especially 

cold because of the exposure and high altitude. There are 22 

hotels and no other permanent dwellers. The Kyangjin area 

is the last destination of the Langtang trek and is very scenic. 

Methodology
During the fi eld survey 2012, two main approaches 

have been followed for survey technique and inventory 

technique (Martin, 1995; Cunningham, 2001). The survey 

technique includes individual and in depth interviews of 

the community forest user groups, traditional faith healers, 

school teachers, villager heads, traders and group discussion 

among the local plant users. The inventory technique 

comprises the collection of plant specimen from the study 

area along with distinguishing characters, altitude, GPS 

information, identifi cation, their local names, part (s) used, 

mode of use, etc. with the participation of key informants as 

well as by fi eld survey with local people.  

The collected specimens were pressed and dried in the 

fi eld by natural drying technique (Martin, 1995). After 

complete drying of the specimens the best one were 

mounted on the herbarium sheets. The specimens are 

deposited at National Herbarium and Plant Laboratories 

in Godawari (KATH). 

Landslides detection has been done in International 

Centre for Integrated Mountain Development (ICIMOD). 

Google earth image has been used for image processing 

in Rasuwa district. The image has been open and to 

recognize landslides parts before and after earthquake 25 

April 2015. Locations of the landslides area were detected 

and observed repeatedly after earthquake 25 April 

2015. After Selection the landslides in the image have 

made polygon in landslide part. Then calculates the area 

covered landslide in attribute table.
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Results and Discussions
Earthquake is a phenomenon that results from a sudden release of stored energy that radiates seismic waves and that also 

causes serious geologic hazard that cannot be accurately predicted. Many earthquakes happen each day, few of which 

are large enough to cause signifi cant damage. Similarly, large earthquakes hit fourteen districts of Central Nepal after 82 

years. More than thirteen thousands of people, cattle’s,  and building, school, Hospitals, vegetation, forest damage in Central 

Nepal due to   shocking  earthquake on April 25 (7.8 magnitude), 26 (6.7 magnitude) and May 12 (7.2 magnitude) and 800 

after shock. Earthquake- induced landslides in eight spaces in total 18649.31 sq m (Table 1) and this earthquake punch soil 

damage causes economic losses of the local people in Langtang VDC.

Table 1. Earthquake- induced landslides

Count 8

Minimum 468.693541 sq.m

Maximum 5785.582835 sq.m

Sum 18649.312152 sq.m

Mean 2331.164019 sq.m

Standard Deviation 1732.118647

 Data Source: Computed from the map based on Google Earth Image

Earthquake creates landslide, these landslides have aff ected the forest and vegetation in the study area. Landslides 

impacts on 71 species of medicinal plants belonging to 58 genera and 33 families. Botanical name of plants, family, 

plant part used, form, diseases and  locality (habitat area)  are also given in the (Table 2). 

Table 2. Botanical name of plants, family, plant part used, form, diseases and  locality (habitat area)  

S.N Botanical Name Family Part Used Form Diseases Locality

1 Artemisia caruifolia Buch.-Ham. Compositae Leaf Juice Skin Kyangjin

2 Artemisia roxburghiana Besser Compositae Leaf Juice Antihelmintic Kyangjin

3 Astragalus candolleanus Royle ex 

Benth. 

Leguminosae Root Juice Dysentery Lamahotel

4 Astragalus himalayanus Klotzsch Leguminosae Whole plant Paste Scabies Lamahotel

5 Begonia rubella Buch.-Ham. ex D. 

Don

Begoniaceae Leaf Paste Wound Langtang 

village

6 Berberis chitria  Lindl. Berberidaceae Bark Juice Eye disease Lamahotel

7 Berberis concinna Hook. f. Symplocaceae Bark Infusion Eye disease Lamahotel

8 Betula utilis D. Don Betulaceae Bark Juice Gastritis Kyangjin

9 Bistorta amplexicaulis (D. Don) 

Greene

Polygonaceae Whole plant Decoction Fever Kyangjin

10 Boehmeria glomerulifera Miq. Urticaceae Seed Powder Tuberculosis Lamahotel

11 Boehmeria polystachya Wedd. Urticaceae Root Paste Bone fracture Lamahotel

12 Caragana sukiensis C.K. Schneid. Leguminosae Root Juice Constipation Kyangjin

13 Carpesium nepalense Less. Compositae Seed Paste Toothache Lamahotel

14 Cassiope fastigiata (Wall.) D. Don Ericaceae Whole plant Powder Swelling Kyangjin

15 Cheilanthes rufa D. Don Pteridaceae Frond Powder Gastritis Langtang 

village

16 Coleus forskohlii Briq. Labiatae Flower Juice Cuts and 

wounds

Lamahotel

17 Commelina benghalensis L. Commelinaceae Whole plant Paste Burn Lamahotel

18 Corydalis chaerophylla DC. Papaveraceae Root Juice Fever Lamahotel
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19 Cotoneaster rotundifolius Wall. ex 

Lindl.

Rosaceae Leaf Paste Headache Langtang 

village

20 Didymocarpus pulcher C.B. Clarke Gesneriaceae Leaf Vapour Sinusitis Kyangjin

21 Dipsacus inermis Wall. Dipsacaceae Leaf Juice Cuts and 

wounds

Kyangjin

22 Edgaria darjeelingensis C.B. Clarke Cucurbitaceae Seed Powder Food 

poisoning

Lamahotel

23 Elatostema monandrum (Buch.-

Ham. ex D. Don) H. Hara

Urticaceae Root Paste Cuts and 

wounds

Langtang 

village

24 Elsholtzia fl ava (D. Don) Rehder Labiatae Leaf Paste Cuts and 

wounds

Langtang 

village

25 Ephedra gerardiana Wall. ex Stapf Ephedraceae Whole plant Paste Bone fracture Kyangjin

26 Euphrasia himalayica Wettst. Scrophulariacea Whole plant Paste Menstruation Kyangjin

27 Gaultheria trichophylla Royle Ericaceae Leaf Powder Wound Kyangjin

28 Gentiana capitata Buch.-Ham. ex D. 

Don

Gentianaceae Whole plant Decoction Cough Kyangjin

29 Gentiana depressa D. Don Gentianaceae Whole plant Decoction Cough Kyangjin

30 Gentiana pedicellata (D. Don) 

Griseb.

Gentianaceae Whole plant Juice Antihelmintic Langtang 

village

31 Gentiana prolata Balf. f. Gentianaceae Whole plant Juice Cough Kyangjin

32 Girardinia diversifolia (Link) Friis Urticaceae Root Powder Gastritis Lamahotel

33 Hippophae salicifolia D. Don Elaeagnaceae Fruit Juice  Body 

infl ammation

Ghodatabela

34 Hippophae tibetana Schltdl. Elaeagnaceae Fruit Juice  Body 

infl ammation

Kyangjin 

35 Impatiens amplexicaulis Edgew. Balsaminaceae Whole plant Juice Typhoid Langtang 

village

36 Isodon coetsa (Buch.-Ham. ex 

D.Don) Kudo

Labiatae Leaf Juice Fever Lamahotel

37 Juniperus indica Bertol. Cupressacae Leaf Juice Skin Kyangjin

38 Juniperus recurva Buch.-Ham. ex D. 

Don

Cupressacae Leaf Juice Skin Kyangjin

39 Juniperus squamata Buch.-Ham. ex 

D. Don

Cupressacae Leaf Juice Skin Kyangjin

40 Lepisorus loriformis (Wall. ex Mett.) 

Ching

Polypodiaceae Root Juice Dysentery Langtang 

village

41 Lotus corniculata L. Leguminosae Leaf Juice Boils Kyangjin

42 Morina longifoliaWall. ex DC. Dipsacaceae Root Decoction Urinary 

infection

Langtang 

village

43 Onychium siliculosum (Desv.) C.Chr. Pteridaceae Frond Paste Pimples Lamahotel

44 Oxyria digyna (L.) Hill Polygonaceae Whole plant Decoction Dizziness Kyangjin 

45 Panax pseudo-ginseng Wall. Araliaceae Root Infusion Headache Kyangjin

46 Pedicularis gracilis Wall. ex Benth. Scrophulariacea Leaf Warm Joint pain Lamahotel

47 Pentapanax leschenaultii (DC.) 

Seem.

Araliaceae Root Juice Dysentery Lamahotel
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48 Persicaria capitata (Buch.-Ham. ex D. 

Don) H. Gross

Polygonaceae Whole plant Paste Cuts and 

wounds

Lamahotel

49 Pinus roxburghii Sarg. Pinaceae Bark Resin Cuts and 

wounds

Lamahotel 

50 Potentilla leschenaultiana Ser. Rosaceae Root Juice Body 

infl ammable 

Kyagjin 

51 Potentilla lineata Trev. Rosaceae Root Powder Gastritis Langtang 

village

52 Primula sikkimensis Hook. f. Primulaceae Whole plant Juice Diarrhoea Langtang 

village 

53 Quercus mespilifolioides A. Camus Fagaceae Bark Powder Gastritis Lamahotel

54 Rheum moocroftianum Royle Polygonaceae Root Juice Bodyache Langtang 

village

55 Rhodiola himalensis (D. Don) S.H. Fu Crassulaceae Whole plant Paste Swelling Kyangjin

56 Rhododendron anthopogon D. Don Ericaceae Flower Decoction Bodyache Kyagjin 

57 Rhododendron campanulatum D. 

Don

Ericaceae Leaf Juice Joint pain Kyangjin

58 Rhododendron lepidotum Wall. ex 

G. Don

Ericaceae Flower Decoction Bodyache Kyangjin

59 Rhododendron setosum D. Don Ericaceae Flower Decoction Bodyache Kyangjin

60 Rosa macrophylla Lindl. Rosaceae Flower Paste Pimples Kyangjin

61 Rosa sericea Lindl. Rosaceae Flower Paste Pimples Ghodatabela

62 Rubus nepalensis (Hook. f.) Kuntz Rosaceae Root Juice Fever Lamahotel

63 Saussurea deltoidea (DC.) Sch. Bip. Compositae Root Powder Gastritis Lamahotel

64 Senecio wallichii DC. Compositae Root Powder Headache Langtang 

village

65 Silene stracheyi Edgew. Caryophyllaceae Whole plant Juice Fever Lamahotel 

66 Spiraea arcuata Hook. f. Rosaceae Fruit Raw Urinary 

infection

Kyangjin

67 Stellaria monosperma Buch.-Ham. 

ex D. Don

Caryophyllaceae Root Juice Diarrhoea Lamahotel

68 Swertia  nervosa (G. Don) C.B. Clarke Gentianaceae Whole plant Juice Fever Langtang 

village 

69 Thalictrum foliolosum DC. Ranunculaceae Root Juice Jaundice Langtang 

village

70 Viola pilosa Blume Violaceae Whole plant Juice Diarrhea Lamahotel

71 Zanthoxylum nepalense Babu Rutaceae Fruit Decoction Stomachache Langtang 

village 

Source: Field survey

Conclusion 
Based on the study, Langtang VDC is rich in high value medicinal plants. These medicinal plants have played an 

important role in the treatment of various diseases in the study area.  The area is highly aff ected by 2015 earthquake. 

Earthquake-induced landslides cause excessive damage on the top soil. These landslides have caused economic losses 

by the loss of medicinal plants.  It is necessary that the local people be made aware with the species and importance of 

medicinal plants. For this purpose, proper counseling and awareness programs for the conservation and importance 

of medicinal plants, sustainable utilization, and preservation of the valuable plants species at the local level need to be 

conducted.



GISNepal Vol. XIII  A publication of Nepal GIS Society November, 2015 17

Map 1: Langtang VDC (Rasuwa District) with landslides, May 12, 2015 after earthquakes. 
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Abstract
Earthquake of 25 April 2015 has aff ected 35 among 75 

districts of Nepal. Of the 35 aff ected districts 14 districts are 

severely aff ected. Based on initial information, it is estimated 

that half of the population (4.2 million) in these districts need 

support for the period to meet their needs for water supply, 

sanitation and hygiene and environment cleanliness meeting 

the minimum standards. Coordination and harmonization 

for the WASH response through WASH Cluster is key for relief 

and response. Department of Water Supply and Sewerage 

(DWSS), a leading agency for the WASH, has set up a small 

secretariat to ensure that gaps in the response, identifi ed, 

fi lled and duplication of eff orts avoided. WASH team led by 

district based water supply and sanitation division offi  ces 

has set doing responses in diff erent phases.

Key Words: Disaster, Water Quality, Cholera, Pathogen & 

Campaign

Background
In April 25, strong earthquake 7.8 Richter scale hit Nepal 

with epicenter in the area near Barpak of Gorkha district, a 

mountain village between capital Kathmandu and tourist 

town Pokhara. The earthquake was followed by many 

powerful aftershocks and a very powerful 6.9 Richter 

in scale hit Nepal on Sunday April 26. The earthquakes 

caused extensive damage to buildings and thousands 

of deaths and injuries and were even felt in neighbor 

countries China, India and Bangladesh. 

Many historical buildings have been collapsed, temples 

have been ruined, roads destroyed; nearly 8000 deaths 

casualty in Nepal and tens of deaths in India and China 

of Tibet. The quake was followed by more than 300 

Earthquake Disaster and Post Earthquake Response in Water Supply 

Sanitation and Hygiene (WASH) / Nepal

aftershocks and another huge earthquake of 6.8 Richter 

scale on May 12. This is the worst earthquake in Nepal 

since 1934; when some 8,500 people were killed. The 

earthquake and aftershocks have caused heavy damage 

and numerous casualties in the vulnerable and landslide 

prone country. Out of 75 districts, 35 are reported 

aff ected; 14 are most heavily aff ected appear to be around 

greater Kathmandu area and the districts of Gorkha and 

Lamjung; the North West of the capital city. Numerous old 

buildings have collapsed and many landslides blocked 

the road transport and relief eff orts. Nearly 7000 people 

are reported injured and local hospitals have diffi  culties 

coping with the emergency. There are some casualties 

and damage of a lesser scale reported also in India; around 

50 people killed and China.

The last great earthquake to strike Nepal was in 1934; 

had magnitude of 8.3 on the Richter scale. It caused a 

considerable damage to buildings and a great loss of 

lives. Since then, the population of Kathmandu Valley has 

gone up. Urban development and inadequately planned 

construction practices have deteriorated the situation 

further. As Nepal is celebrating every year Earthquake 

day on January 16, to remember the loss from the great 

earthquake of 1934, nobody needs to predict that such 

disasters would cause a greater loss of lives and properties 

now. 

Ganga Datta Nepal

(PhD Fellow WASH and Climate Change)

WASH Technical Offi  cer

Government of Nepal/Department of Water Supply and 

Sewerage

ganganepal@gmail.com

Source: DoMG (2015)

Figure 1: Earthquake and its Frequency

Source: Source: DoMG (2015)

Figure 2: Map of Nepal highlighting Earthquake aff ected district
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Haphazard construction of buildings and other 

infrastructures has created further problems. Although 

Nepal lies in an earthquake prone zone, there is yet to 

dawn enough realization about the safety measures at 

offi  cial level also. Towers built by Telephone companies 

and Nepal’s electricity offi  ces are two examples of 

their inattention to the knowledge on disaster. Despite 

availability of technology to make safe homes, an 

overwhelming number of people are yet to perceive the 

real threat. 

Because of big quakes and its regular aftershocks, in some 

places entire villages were fl attened, especially those near 

the epicenter. The Tribhuvan International Airport serving 

Kathmandu was closed immediately after the quake, but 

was re-opened later in the day for relief operations and, 

later, for some commercial fl ights.

Objective of Study
The main objective of the study is to fi nd the situation of 

Water Supply Sanitation and Hygiene (WASH) after the 

Earthquake in Kathmandu and periphery earthquake 

aff ected district. 

Specifi c objectives of the study are;

• Water Supply Sanitation and Hygiene (WASH) 

situation after the earthquake.

• Water quality test and fi ndings of the test after 

earthquake.

• Government and sector stakeholders’ role to 

control from any kinds epidemic and hazardous 

events.

Adopted Methodology for Earthquake 

WASH Response
•  Establishment of District WASH Cluster 

coordination with DDRC and D-WASH-CC for the 

emergency response. 

• Identify locations of the greatest need, i.e. where 

most houses are destroyed, formal and informal 

camps, displaced people without resources of 

their own. 

• Assess and regularly update who need support for 

water supply, sanitation and hygiene and prepare 

response plan for initial three months and then after. 

• Assess potential resources in terms of materials, 

money and manpower and work on fulfi lling gaps 

in coordination with region and centre (3W). 

• Develop WASH support team district/community 

level among the community and assign technical 

and social support on water supply, sanitation, 

hygiene and climate change.

• Installation of WASH facilities that meet the 

minimum standards. 

• Mobilize human resources and WUSC for 

operation and maintenance of WASH facilities.

• Monitoring of WASH facilities and ensure that 

people are free from health hazards. 

• Arrange for supply of consumable materials and 

make sure that it is managed by WASH support 

team at community level. 

• Minimum WASH facilities in school, health 

facilities & other institutions in the aff ected area. 

• Plans for reviving ODF status community in view 

of damaged toilets and rehab existing water 

system. 

• Prepare district WASH response report and its 

regular update. 

Loss of Earthquake 
Human and livestock loss

Table 1: Loss of Recent Earthquake

SN People aff ected No.

  Human  

1 Death 8856

2 Injured 22309

  Total  31165

 Livestock Loss  

4 Big 16458

5 Small 36884

6 Birds 460805

 Total 514147

Source: MOHA(2015)

Table 1 shows the human and livestock loss due to three 

big earthquake and regular aftershocks. Approximately 

9 thousands human casualties have been recorded and 

more than 22 thousands injured. Likely, more than 51 

thousands livestock have been lost. 

Figure 3: Location Map of two big Earthquake



GISNepal Vol. XIII  A publication of Nepal GIS Society November, 201520

Infrastructures Loss

Table 2: Infrastructure Damaged

SN Infrastructure type No.

1 Fully Damaged Government building 2673

2 Partially damaged Government building 3757

3 Fully Damaged private houses 602257

4 Partially damaged private houses 285099

5 Fully damaged health facility 503

6 Partially damaged health facility 460

7 Aff ected Schools 8308

8 Fully damaged school classrooms 19708

9 Major damaged school classrooms 11046

 Total 933811

Source: MOHA(2015)

Table 2 shows the infrastructure loss due to the quake, 

which was from the initial assessment. About 10 million 

diff erent infrastructure buildings/houses have been 

recorded as damaged. 

Water Quality Situation after Earthquake

After the earthquake, contamination of sediment can 

remain long after the water quality has returned to "pre-

event" status. Due to sewage-impacted river sediments 

retaining pathogens, people may become exposed to 

pathogens when sediments are re-suspended. 

As shown in table 3 out of total testes 26% samples 

exceeded the limit of Nepal Water Quality Standard. 

After the test, for the protection against microbial 

contamination, water supply systems have been 

properly chlorinated and awareness campaign has been 

established for the hygiene sanitation and water safety.

Table 3: Water Quality Tested data after Earthquake

SN District
Agency 

Involved

No. Water 
Source 
Tested

High Risk 
(Bacteria 
Presence)

1

Kathmandu Valley 
(Kathmandu, 
Lalitpur 
&Bhaktapur)

DWSS 172 35

2 Kavrepalanchok KU 118 18

3 Sindhupalchok KU 71 15

4 Dhading DWSS 208 50

5 Gorkha DWSS 22 19

6 Ramechhap DWSS 29 25

7 Dolakha (Jiri) KU 64 9

8 Nuwakot DWSS 9 9

Total 693 180

Source: DWSS (2015)

For years, Nepal has had major sanitation problems. 
According to the DWSS/NMIP, about 70% percent of the 
country’s population has access to adequate sanitation 
facilities. It’s estimated that 60 tons of household 
wastewater (from toilets, sinks, showers) is dumped into 
rivers in Kathmandu every day. The large park at the center 
of Kathmandu has served many purposes throughout its 
history: It was a military parade ground, a horse track, a 
cattle-grazing ground and a concert venue. These days, 
it’s a refugee camp of sorts, hosting thousands of people 
who either lost their homes on earthquake or believe 
them to be unsafe due to structural damage. It’s also 
the potential epicenter for what many predict to be the 
aftershock to the quake’s aftershocks, a sort of second 
disaster: the looming water crisis. 
This will be particularly problematic in rural areas, where 
the key combination of safe drinking water and proper 
sanitation is rare. Still cholera outbreaks have not been 
recorded till date, as massive advocacy and campaign 
been undergoing. As far as from the WASH cluster, focal 
point agency and WASH programs are ongoing with 
diff erent WASH Cluster partners; total of more than 1 
million people benefi tted from by distributing about 1.3 
million Hygiene KITs.  More than 100, 000 people have 
received water treatment products includes point of use 
(PoU) treatment and Bulk Chlorination and more than 
6000 people benefi tted repaired water supply systems. 
More than 2000 people in diff erent camps received 
access to emergency sanitation and hygiene facility. 
Additionally, WASH Cluster is also supporting schools and 
health centers for WASH facility.
Conclusion
It is fact that during emergency an adequate supply of 
clean water, sanitation and hygiene are the most important 
after the shelter. This will be particularly problematic in 
rural areas, where the key combination of safe drinking 
water and proper sanitation is rare. Still cholera outbreaks 
have not been recorded till date, because of massive 

advocacy and campaign.

References
 DoMG, (2015). Earthquake Records Section. Kathmandu: 

Department of Mines and Geology, Government of Nepal

 DWSS, (2004). National Water Quality Standard. Water Quality 

Improvement Section, Panipokhari, Kathmandu, 

Department of Water Supply and Sewerage, Government 

of Nepal.

 DWSS, (2012). Handbook for Total Sanitation. Environmental 

Sanitation Section, Panipokhari, Kathmandu Department 

of Water Supply and Sewerage, Government of Nepal.

 DWSS, (2014). Handbook for Water Safety Plan (WSP).  Water 

Quality Section, Panipokhari, Kathmandu, Department 

of Water Supply and Sewerage Government of Nepal.

 DWSS, (2014). National Water Supply and Sanitation Survey. 

National Management Information Project, Panipokhari, 

Kathmandu, Department of Water Supply and Sewerage, 

Government of Nepal.

 DWSS, (2015). Emergency WASH Implementation Guideline. 

Disaster Section, Panipokhari, Kathmandu Department 

of Water Supply and Sewerage, Government of Nepal.

 MOHA, (2015). Disaster Preparedness and Response Division, 

Singhadurbar, Kathmandu, Ministry of Home Aff airs, 

Government of Nepal.



GISNepal Vol. XIII  A publication of Nepal GIS Society November, 2015 21

Abstract:
This paper highlights the Mountain GeoPortal  (http://

geoportal.icimod.org) instituted by ICIMOD, to promote 

culture of data sharing across Hindu Kush Himalayan (HKH) 

region countries. The Mountain GeoPortal acts as gateway 

for geographic information and knowledge resources 

to support policies and practices in the HKH  region for 

sustainable mountain development. The regional databases 

systems (http://rds.icimod.org/) is other very important 

component of the portal, which provides access to metadata 

and some data sets in the system. Visitors can interactively 

search for data of one’s interest and download if shareable. 

These data are on areas of working sphere of ICIMOD such as 

environment, biodiversity, livelihood, disaster, etc. There are 

more than 25,000 visitors annually accessing the Mountain 

GeoPortal and RDS. In Post Nepal Earthquake phase, ICIMOD 

along with Ministry of Home Aff airs (MoHA) of Government 

of Nepal (GON) developed and launched Nepal Earthquake 

2015: Disaster Relief and Recovery Information Platform 

(NDRRIP) (http://drrportal.gov.np/) to provide access to 

available data and information through one window 

interface. This is felt necessary as larger picture was missing 

without it. 

Key words: Science application, datasets, Story maps, 

GIS, Remote Sensing, Web mapping.

Introduction 
The Mountain GeoPortal (http://geoportal.icimod.org/) 

is a gateway to geo-information resources of the Hindu 

Kush Himalayan (HKH) region and aims to facilitate the 

Mountain GeoPortal in the context of Spatial Data Infrastructure (SDI)
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Deo.Gurung@icimod.org, 

MSR Murthy, GeoSpatial Theme Leader 
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ICIMOD, Khumaltar, Nepal.

sharing, integration and use of geographic information 

across a broad use-base. It provides access to science 

applications and datasets developed in the context of 

HKH region since 2008.

The regional databases systems (http://rds.icimod.org/) is 

other very important component of the portal. The portal 

which provides science application, focusing on Status of 

Glaciers in the HKH Region, Land Cover Dynamics in HKH 

region by countries, Glacier Dynamics in Nepal Himalaya, 

Nepal Disaster Information Management System (DIMS), 

Agriculture Atlas of Nepal, Digital agriculture atlas of 

Nepal, Forest Fire Detection & Monitoring in Nepal and 

Bhutan, Emergency Management & Response System 

(EMRS), Atmospheric Haze Monitoring and other useful 

applications in the HKH. 

In each application describing data with its metadata 

(describing data about data) and giving access of data 

download. Story of maps describing story of that area, 

location, technology, and some historic import places etc. 

It also disseminates information on various issues through 

interactive story maps.

The GeoPortal is an important 

step in establishing a 

Himalayan Spatial Data 

Infrastructure with the aim 

to promote collaborative 

eff ort to build, share, and 

distribute geo-information 

resources to support decision 

makers, planners, scientists, 

researchers, students and GIS/

RS users. The GeoPortal also 

features SERVIR-Himalaya 

initiative supported by U.S. 

Agency for International 

Development (USAID) and 

National Aeronautics and 

Space Administration (NASA).
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In Post Nepal Earthquake, ICIMOD jointly with Ministry 

of Home Aff airs (MoHA) of Government of Nepal (GON) 

and the technical support from the Environmental System 

Research Institute (ESRI) has developed and deployed 

the  Nepal Earthquake 2015: Disaster Recovery and 

Reconstruction Information Platform (NDRRIP) (http://

drrportal.gov.np/) at website of MoHA.

Science Applications
The science application section hosts a collection of 

innovative and interactive web mapping applications 

in various thematic areas to support informed decision 

making with dynamic visualization of data produced 

by ICIMOD, user-friendly tools to query the data and 

generate information.

 Status of Glaciers in the HKH Region

The comprehensive baseline information on the glaciers 

of the entire HKH region have been organised by major 

basins and sub-basins. The glacier data was prepared at 

ICIMOD using satellite images from 2005 (+/- 3 years). The 

statistics on glaciers, glacier number, area and estimated 

ice reserves can be viewed as charts.

 Land Cover Dynamics in HKH region by countries 

Assessment and monitoring of land cover dynamics are 

essential for the sustainable management of natural 

resources, environmental protection, biodiversity 

conservation, and developing sustainable livelihoods, in 

the HKH region. The application provides easy access to 

the harmonised land cover database developed for the 

HHK region over diff erent time slice (1990, 2000 and 2010). 

The data set have been derived from Landsat images 

using object based image classifi cation. The legend is 

developed in consultation with national partners using 

Land Cover Classifi cation System (LCCS) from FAO/UNEP. 

The application provides land cover statistics, charts and 

change map for the whole country can be viewed using 

a swipe tool to explore the changes for all three years 

together or separately.  

 Glacier Dynamics in Nepal Himalaya

Glaciers are repositories of information for climate change 

studies as they are sensitive to changes in temperature, 

precipitation, and at-surface solar radiation. Due to 

increased melting, shrinking, and retreat of glaciers in 

recent decades, the number of glaciers has increased and 

the area has decreased in the Himalayas. The application 

showcases changes in the glaciers in Nepal from 1980, 

1990, 2000, and 2010. Glacier data are derived from 

LandSat TM and LandSat ETM+ images using object 

based semi-automatic feature extraction. Additional 

attributes such as glacier area, estimated ice reserve, 

slope, elevation, and aspect are also derived for each 

glacier. The statistics on glaciers can be visualized decadal 

changes of each glacier for the whole country or basin 

and sub-basin levels.

 Nepal Disaster Information Management System

Disaster Information Management System (DIMS) 

has spatial profi ling of historical disaster events and 

impact records that can be used to draw policy relevant 

information. The system also has multi-level hazard, 

vulnerability and risk assessment information based on 

geophysical and social-economic parameters. MoHA, 

Government of Nepal has provided historical data on 

disaster events from 2000 to 2013, including impact 

statistics on economic loss, infrastructure damage and 

human casualties. Disaster events are divided into 18 

diff erent categories. An interactive mapping interface 

provides statistics on diff erent types of disaster at 

District,  Village Development Committee (VDC) and 

watershed levels, as well as distribution of disaster 

impacts in the form of maps, tables and graphs.
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 Agriculture Atlas of Nepal

Agriculture is one of the important livelihood sector in 

the HKH region and provides a substantial proportion of 

rural income and employment opportunities to its 210 

million inhabitants. In Nepal, two third of total population 

depends on agriculture for their subsistence and more 

than one third of Gross Domestic Product (GDP) comes 

from Agriculture sector. Ensuring eff ective agriculture 

production across the country has been a serious 

challenge due to high degree of spatial and temporal 

climate variability, irrigated and rain fed agriculture 

systems coupled with farmer’s fragile social and economic 

fabric and unique mountain practice.

 Digital agriculture atlas of Nepal

The Ministry of Agricultural Development (MoAD) 

regularly produces statistics on comprehensive 

parameters related to national level food security which 

is disseminated through print copies as well as e-copy 

to its users. The digital agriculture atlas replaced the 

conventional dissemination and makes it available easily 

through the internet to the large audiences. Digital 

agriculture atlas of Nepal provides free access to vital 

information for agriculture planning, research and overall 

economic development of the country. It covers vast issues 

including statistics on cereal crops, cash crops, legume, 

vegetables, fruits and livestock. The application uses 

district based statistics on various agriculture products 

such as crops, legumes, fruits and livestock published by 

MoAD. The population, household number and area of 

districts shown in District Agriculture Profi le based on CBS 

Data. The application of the atlas allows visualization of 

district based agriculture statistics for agriculture product 

in the form of map atlas and charts. The statistics can be 

viewed for diff erent years using the time slider tool. 

 Forest Fire Detection & Monitoring in Nepal

Forest fi re has adverse ecological and economic eff ects 

and is a major concern in many countries including Nepal. 

Reliable and timely fi re detection and monitoring system 

is an important component of forest fi re management. In 

view of their large-area repetitive coverage, satellite data 

are useful for near real-time fi re detection, monitoring, and 

burnt area assessment. ICIMOD, in close collaboration with 

the Department of Forests of Nepal, has developed forest 

fi re detection and monitoring system for Nepal based 

on Moderate Resolution Imaging Spectra radiometer 

(MODIS) data. The system carries out automated data 

acquisition, processing, and reporting on fi re location. It 

provides location information during the satellite’s twice-

daily overpasses at ICIMOD’s MODIS receiving station. 

To these data the system automatically adds important 

information such as administrative unit (i.e. district, VDC, 

and ward number), protected area identifi cation, land 

cover type, elevation, and slope. The system currently 

sends notifi cation on fi res throughout Nepal to > 200 

subscribers including District Forest Offi  cers and focal 

persons of the  Federation of Community Forestry Users 

(FECOFUN)  in all districts of Nepal, receive fi re alerts in 

their mobile telephones. 

  Disaster Risk Reduction Portal

Just after the big earthquake of April 25, 2015, ICIMOD 

along with Ministry of Home Aff airs (MoHA) of Government 

of Nepal developed and launched Nepal Earthquake 

2015: Disaster Relief and Recovery Information Platform 

(NDRRIP) (http://drrportal.gov.np/) to provide access to 

available data and information through one window 

interface. In the portal disaster information displayed in 

national level to ward level profi le, geohazard, story map, 

life feed and so on.
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 Atmospheric Haze Monitoring in the HKH

The application combines near real-time MODIS visible 

bands (RGB product), and AOD (Aerosol Optical Depth) 

products to generate an air quality index. Information 

from NASA’s AERONET stations is also integrated into the 

system. These products are useful for assessing any climate 

change and the impact of atmospheric air pollution on 

human health and agriculture. In science applications GIS, 

remote sensing, and attribute data are used.  

 Story Maps

The story maps tell the stories on a wide variety of issues 

and fi ndings in the Himalayas through interactive map, 

text and multimedia components. In partnership with 

ESRI, the story maps have been developed and published 

using ARCGIS online facility.

 SERVIR Himalaya

SERVIR is a regional visualization and monitoring system 

that integrates earth observation information, such as 

satellite imagery and forecast models, together with in 

situ data and other knowledge for improved and timely 

decision-making. In 2010, USAID, NASA, and ICIMOD joined 

hands to establish SERVIR-Himalaya, to complement 

initiatives already operational in the USA, Mesoamerica, 

East Africa and currently established SERVIR Mekong. 

The SERVIR initiative strengthens ICIMOD’s capabilities 

as an established regional resource centre on geospatial 

information and earth observation applications for the 

Hindu Kush Himalayan (HKH) region. 

 Metadata

Metadata is data about data describing information of 

any data. In metadata information will describe like; date, 

abstract, purpose, descriptive keyword, metadata record 

info, contact address, identifi cation info, status of data, 

cited responsible parties, geographic extent, resource 

maintenance information, legal constrains, reference system 

info, data quality, distributor info and transfer option etc.

Conclusion
The Mountain GeoPortal is a gateway to geo-information 

resources of the HKH region. It provides access to science 

applications and datasets with metadata developed in the 

context of SDI of HKH region. . Diff erent time period of slice 

data like, land cover data and snow cover data could be 

more meaning full. The Mountain GeoPortal is developed 

with diff erent applications for more information and user 

friendly. It will support on spatial data and non spatial 

data to diff erent users like; decision makers, planners, 

scientists, researchers, students etc. Now Initiative is taken 

for increasing more collaboration with national partners 

for the development of National portal in HKH region 

in context of SDI. There are challenging in sharing up to 

date spatial data for HKH region. The users of the portal 

are more than 25,000 visitors annually accessing the 

Mountain GeoPortal and RDS. This Portal could provide 

pioneer for sharing Spatial and non spatial data to support 

National Spatial Data Infrastructure (NSDI).

References 
CBS, (2011-2012),  National Census of Agriculture.  Central 

Bureau of Statistics , Government of Nepal

CBS, (2011). Population Census, Central Bureau of 

Statistics, Government of Nepal, USAID, NASA 

Offi  cials and Astronauts Discuss Connecting Space 

to Village Category: Earth Observation

DoS, (diff erent time period), Digital Toposheets 

1:25,000/50,000 and 1:250,000, Department of 

Survey, Government of Nepal

Nepal Forest Fire Management Chapter (NFMC) (2008), 

Government and Affi  liated with Social Welfare 

Council Nepal  

IFFN, (2002 ), Forest Fire Situation in Nepal,  (IFFN No. 26 - 

January 2002, p. 84-86

ICIMOD, (2011), Glacial Lakes and Glacial Lake Outburst 

Floods in Nepal. Kathmandu, Nepal : ICIMOD.

Bonasoni, P.,  Cristofanelli, P.,  Marinoni, A., Vuillermoz, E. 

and Adhikary,  B.(NA). Atmospheric Pollution in the 

Hindu Kush–Himalaya Region 

Tiwaree,  R. S. (NA).  Geospatial Information System for 

Disaster Risk Management in Asia and the Pacifi c, 

Economic Aff airs Offi  cer, ICT and DRR Division, 

United Nations Economic and Social Commission 

for Asia and the Pacifi c (UN-ESCAP).



GISNepal Vol. XIII  A publication of Nepal GIS Society November, 2015 25

Abstract
Land is an essential natural resource, both for the survival 

and prosperity of humanity, and for the maintenance of 

all global ecosystems. Farming is the basic occupation of 

human beings which provides food and other needs. For 

sustainable utilization of the land ecosystems, it is essential 

to know the natural characteristics, extent and location, its 

quality, productivity, suitability and limitations of various 

land uses. This study attempts to identify agricultural land 

use change and cropping pattern during the census 2001/02 

and 2011/12 based on secondary sources of information in 

Nawalparasi district.  Agricultural land has been decreasing 

by 1.3 percent in overall cultivated land of study area within 

the period of ten years. It is also noted that cereal crops 

predominate over all other types of crops and the magnitude 

of area of cereal crops has decreased by 4.96 percent. In 

2011/12, it has occupied about 66.72 percent where as it was 

71.68 percent during the census 2001/02. It is signifi cant to 

note that area under cash crop is constantly increasing by 

6.45 percent during 2001/02 to 2011/12.

Key Words: Agricultural land use, land cover, sustainable 

utilization, cropping pattern.

Introduction
Agriculture is the major sector of Nepalese economy 

provides employment opportunities to 66 percent of the 

total population and contributes about 36 percent in the 

GDP. Therefore, the development of agriculture sector is 

key for the development of national economy (MoAD, 

2014). Agricultural development is a multidimensional 

activity and key to which is crop productivity as one of the 

vital aspects of rural development. The primary objective 

of the agricultural development is usually increased 

growth of agricultural output to provide the livelihood to 

the growing population. 

Land use is a synthesis of physical, chemical and 

biological systems and processes on the one hand and 

human/societal processes and behavior on the other. 

The monitoring of such systems includes the diagnosis 

and prognosis of land use changes in a holistic manner at 

various levels (Singh, 1992). Agricultural land use means 

the extent of the gross cropped area during the agricultural 

year under various crops. It is the result of the decision 

made by the farmers regarding the choice of crops and 

methods for production. Land use is clearly constrained 
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by environmental factors such as soil characteristics, 

climate, topography, vegetation. Cropping pattern refers 

to the proportion of the area under diff erent crops at a 

point of time. It also reveals the rotation of crops and the 

area under double cropping and others in any state or 

country (Siddhartha and Mukherjee, 2007).

 

Agriculture takes place in the landscape. Soil conditions, 

topography and structure and composition of the 

landscape aff ect the kinds of agricultural production, 

which are practicable. In contrast, agriculture itself aff ects 

structure and composition of the landscape. Farmers 

alter landscapes’ physical characteristics to meet their 

production requirements. The emergence of agriculture, 

occurring at diff erent times in diff erent parts of the world, 

profoundly infl uenced landscape patterns. For sustainable 

utilization of the land ecosystems, it is essential to know 

the natural characteristics, extent and location, its quality, 

productivity, suitability and limitations of various land 

uses. The growth of population is greater than the rate of 

growth of food production. It is usually achieved through 

proper use of land resources with the application of 

bio fertilizers, hybrid seeds, double cropping, modern 

methods of irrigation and manpower.

The study of agricultural land use not only provides base 

for understanding the complex structure of agricultural 

landscape of study region, but also helps for better 

planning.  Further, this study in its spatial and temporal 

context is essential to understand the optimum utilization 

and management of land resources. The effi  cient use of 

land depends on the capacity of human to utilize the 

land and manage it in proper perspective. The study of 

cropping pattern involves the description of area under 

various crops and changes therein during a certain period 

of time which gives a clue to understand the option 

preferred by farmers. The cropping pattern varies from 

region-to-region in the area in space and time due to 

interplay of physio-cultural and technological factors. In 

this context the study attempted to analyze the changes 

in agricultural land use 2001/02 to 2011/12 and to explore 

the changes in cropping pattern between 2001/02 to 

2011/12 within the study area. 
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Methods and materials
This study is based on secondary data. The simple 

statistical methods were used to analyze the changes 

in agricultural land use and cropping pattern extracted 

from National Sample Census of Agriculture, Nepal 

(2001/02 and 2011/12), and Central Bureau of Statistics, 

Government of Nepal. The volume of change (2001/02 

to 2011/12) in the percentage for two diff erent years was 

calculated for major land use and crops.

Study area
The study is confi ned within the Nawalparasi district. 

Geographically, the district extends from the latitude of 

27°21’ to 27°47’ North and 83°36’ to 84°25’ East longitude 

within the surface area of 2016.14 square kilometers. 

This district is surrounded by Chitwan district in the 

Figure 1: Location map of study area

east, Rupandehi in west, Palpa and Tanahu districts in 

north and Uttar Pradesh of India in south. The elevation 

of the district ranges from 91-1936 m from sea level. 

Administrative point of view, the district is divided into 

seven municipalities, 56 VDCs and 15 Ilakas with broad 

divisions of six electoral constituencies. There is total 

population of 638,954 (299,638 male and 339,316 female) 

within 128,760 households (CBS, 2011). 

According to the Land Resources Mapping Project (LRMP, 

1986) report, 61.56 percent of land area of Nawalparasi 

district lies in Siwalik region. The Middle Mountain region 

occupies 16 % of land and Tarai region occupies only 

22.44 % of the total area of the district. The district has 

sub tropical to cool temperate of climate with annual 

precipitation of approximately 1524 mm.
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Table 1: Land use classes by physiographic region (area in hectare)

S.N. Physio graphic Region

Agriculture

Range

land

Forest Others TotalCultivated Fallow

1 Middle Mountain 6,413 3,308 1,390 20,150 374 32,235

2 Siwalik 23,321 4,603 1,739 85,561 8,890 124,114

3 Tarai 30,441 2,057 1,167 8,589 3,011 45,265

Total 60,175 9,968 4,296 114,900 12,275 201,614

Source: LRMP Economic Report, 1986 and District Profi le/DDC, Nawalparasi

Table 2: Agricultural land use and other land cover by classes

S.N. Agricultural Use Type Area (ha) %

1 Wet land Cultivation 22170.3 11.00

2 Dry land Cultivation 58.5 0.03

3 Mixed land Cultivation 2674.6 1.33

4 Cultivation in Tars, Alluvial Fans or Lower Foot slopes 19414.2 9.63

5 Level Terraces on Hill slope Cultivation 44.6 0.02

6 Valley Floor Cultivation 2935.3 1.46

7 Sloping Terraces in Hill slope Cultivation 9932.4 4.93

8 Coniferous Forests 91.6 0.05

9 Hardwood Forests 110501.4 54.81

10 Shrubs 17207.8 8.84

11 Grasslands 4296.0 2.13

12 Landslides/Slips/Gullies 38.0 0.02

13 Sand/Gravel/Boulder 10995.9 5.45

14 Ponds 331.5 0.16

16 Exposed Rocks 845.0 0.42

17 Abandoned 43.3 0.02

18 Urban 17.0 0.01

Total 201597.4 100.0

Source: LRMP Economic Report, 1986 and District Profi le/DDC, Nawalparasi

Table 3: Agricultural land use changes in Nawalparasi District.

SN Land classifi cation 2001/02 Percentage of 

the year

2011/12 Percentage 

of the year

Change 

in %Area(Ha) Area(Ha)

1 Total area under arable land 55,010.20 93.63 51023.7 90.91 -2.72

2 Land under permanent 

crops

751.9 1.28 1774.8 3.16 1.88

3 Land under meadows and 

pasture

16.2 0.03 58.1 0.10 0.08

4 Woodland and forest 30.1 0.05 305.8 0.54 0.49

5 Ponds 126.9 0.22 17.2 0.03 -0.19

6 All other land 2,817.90 4.80 2945.6 5.25 0.45

Total 58753.2 100.00 56125.2 100.00 0.00
Source: National Sample Census of Agriculture Nepal (2001/02 and 2011/12)
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Figure 2: Agricultural land use changes in Nawalparasi District

Result and discussions 
The agricultural land occupies 27.84 percent of the study area where as it was 29.14 percent during the census 2001/02. 

It seems that the agricultural land has been decreasing by 1.3 percent in overall cultivation land. A total arable land has 

been decreased by 2.72 percent where as area under permanent crops has been increased by 1.88 percent. Accordingly 

land under meadows and pasture, wood land and forest area and other lands (land occupied by buildings, roads etc.) 

also increased by 0.08, 0.49 and 0.45 percent respectively (Table 3).

Table 4: Cropping Pattern Changes in Nawalparasi District.

S.N. Crops 2001/02 Percentage of the 

year

2011/12 Percentage of 

the year

Change 

in %Area(Ha) Area(Ha)

1 Cereal grains 72,614.90 71.68 65,811.60 66.72 -4.96

2 Leguminous grains 11,086.70 10.94 11,298.00 11.45 0.51

3 Tubers and bulb crops 1,345.90 1.33 1,299.80 1.32 -0.01

4 Cash crops 4,867.80 4.81 11,103.70 11.26 6.45

5 Oil seeds 9,612.00 9.49 6,958.20 7.05 -2.43

6 Spices 954.00 0.94 767.40 0.78 -0.16

7 Vegetables 821.30 0.81 1,295.80 1.31 0.50

8 Temporary grass crops 0.00 0.00 96.80 0.10 0.10

Total 101,302.60 100.00 98,631.30 100.00 0.00

Source: National Sample Census of Agriculture Nepal (2001/02 and 2011/12)
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The cropping pattern of the region is typical of an under 

developed agricultural economy in which most of the 

cultivated area is devoted for cereal crops. Paddy and 

wheat are the major dominating crops under cereal 

crops in Nawalparasi district. It reveals that cereal crops 

predominate over all other types of crops and the 

magnitude of area of cereal crops has decreased by 4.96 

percent. In 2001/02 it covered 71.68 percent while in 

2011/12 it registered about 66.72 percent. It is signifi cant 

to note that area under cash crop is constantly increasing 

and it registered a rate of 6.45 percent change during 

2001/02 to 2011/12. In 2001/02 it covered an area of 

about 4,867.80 hectare and in 20111/12 it increased to 

11,103.70 hectare (Table 4). 

Conclusion 
The driving forces like internal migration and the uneven 

distribution of population, land conditions, agricultural 

policies, including the lack of support system in inputs 

and services, progress of infrastructure and innovation, 

development of alternative economic activities and 

eff ect of climate change and others have contributed in  

agricultural land use loss. 

This study has concluded that high growth rate of the 

residential land use has been creating an immense 

pressure over agricultural land in the study area and 

the agricultural land is decreasing in a rapid manner. 

Agricultural land losses are the impacts of non-agricultural 

(commercial, economic, residential and industrial) 

land uses and rate of urbanization which reduces the 

highly productive agricultural land and further it has a 

signifi cant impact on the farmer’s socio-economic status. 

The agricultural land has been decreasing by 1.3 percent 

Figure 3: Cropping pattern changes in Nawalparasi District.

in overall cultivation land of the 

district within the period of ten 

years.

It also found that cereal crops 

predominate over all other types of 

crops and the magnitude of area of 

cereal crops has been decreasing 

by 4.96 percent. In 2011/12 it 

occupied about 66.72 percent 

where as it was 71.68 percent 

during the census 2001/02. It is 

signifi cant to note that area under 

cash crop is constantly increasing 

by 6.45 percent during 2001/02 

to 2011/12. This result amply 

suggests that cropping pattern 

is changing in the district, and 

shift from cereal to cash crops, leguminous grains and 

vegetables. These variations have their genesis in the 

human choice to grow the crops for monetary gain and 

the facilities easily available to the farmers. Change in 

cropping pattern is a signifi cant feature in the agriculture 

landscape of a region.
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Abstract
It is revealed that, aftermath of Gorkha Earthquake, 

intensity of damages was severe at those districts, where 

the epicenter of large magnitude quake and aftershocks 

occurred. Assessment of devastating quake also help 

indicates the severity and its causes. This paper try to inform 

about the inventory of schools situation with details of 

damages occurred after the Gorkha earthquake at various 

conditions. Analyses of impact on education sector at the 

level of intensity and in the form of proportionate value are 

estimated.

Key words: Earthquake,  impact, Schools, Kachchi blocks, 

destroyed, damaged

Background
Devastating earthquake of moment magnitude 7.8 with 

its epicenter at Barpak of Gorkha District at 11:56 am 

local time on 25th April, 2015 and frequent aftershocks 

of signifi cant magnitude followed on 26th April and 

12th May, 2015 caused massive damages to fourteen 

districts of Central and Western parts of Nepal. Out of 

fourteen districts, eight districts are put under severely 

aff ected one. Almost 9,000 people died and more than 

22,000 people got injured.   Earthquake and consequent 

landslides at various parts of the central and western part 

of Nepal left vast socio economic impact on regular and 

development activities. The devastating natural calamity 

also destroyed and damaged houses, animal shelters, 

livestock population, crops, seeds as well as food stocks 

(NPC, 2015a). 

Social infrastructures like schools, health posts, banks, 

business centers, microenterprises and roads were 

also severely aff ected. 5,00,000 houses  are completely 

destroyed  or severely damaged. 3,00,000 houses are 

damaged. More than 1,00,000 people have been displaced 

from their habitat (NPC, 2015a). Even the earthquake has 

aff ected all segments of society; impacts are not same 

to all. Poor people living on daily wage and small and 

marginal farmers are most aff ected due to the disaster. 

On this regard, Dolakha district even has less human 

causalities have the highest per capita loss in terms of 

cost. As estimated by PDNA of NPC, the post disaster 

eff ects have severely intensifi ed pre-existing poverty and 

vulnerability, in 14 the most earthquake aff ected districts 

and even more in mountain districts where more people 

are living below poverty line (ICIMOD, 2015). 
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According to the severity index prepared by UNOCHA, 

Sindhupalchowk and other mountain districts are most 

severely aff ected and districts in Kathmandu valley 

are least aff ected. With this disaster, poor people are 

generally more impacted than those with better quality 

life and property, because they are mostly living in poor 

quality unsafe houses. Assessing to the educational 

infrastructures developed in remote and poor areas are 

equally likely more vulnerable to the disaster like medium 

to large magnitude earthquake. This study also reveals 

similar result as case study.

Introduction
Dolakha district is situated between 27o 28’ to 28o 

Northern latitude and 85o 50’ to 86o 32’ Eastern longitude 

in geographic position. It is located in Janakpur zone of 

Nepal. This linked with capital Kathmandu by Lamosangu 

Fig1: Map of Dolakha District
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Jiri paved road and is 132 Km away from the capital. 

The total area of district is 2,191 square Kilometre. It has 

total population 280,884 with male 140,186 and female 

140,698 (DDC, Dolakha, 2071). 80 per cent  of economically 

active people are involved in agriculture activities.  There 

are 57,966 households in Dolakha district and average 

household size is 4.08 against that of Nepal i.e. 4.88. 34% 

of household heads are female. Seventeen per cent of 

household has at least one migrant abroad. The district 

comprises of some religious and tourist spots of Nepal 

like Bhimeshwar Temple, Kalinchowk shrine and the Mt 

Gaurishankar, from which a locus of Nepal standard time 

passes through, famous

Chho Rolpa Glacial lake and origin point to Everest base 

camp trail.  Inhabitation of majority of thami and Jirels 

tribes of Nepal is in Dolakha. Altitude of the district 

varies from the lowest point 732 at Sitali to the highest 

point 7,148 m of Gauri Shankar Summit. The district has 

63 diff erent tribes of people out of 103 inhabitations in 

Nepal (DSC, 2008). The district is also rich in fl oral and 

faunal diversity.

According to Human Development Index (HDI) of recent 

UNDP Human Development Report of Nepal, Dolakha 

district has HDI value 4.59 (UNDP, 2014) and its poverty 

index (HPI) is 35.7 with its people below poverty line 

30% (CBS, 2013). In Dolakha 66 per cent of people are 

iiterate. It has total 770 educational institutions, including 

11 colleges, 41 higher secondary schools, 56 secondary 

schools, 79 lower secondaries, 228 primaries, 298 ECEDs 

(Early Childhood Education and Development) and 35 

Community Learning Centres. Nearly half of the whole 

institutions are community schools.

Houses in Dolakha district, 97.6% are Kachchi and only 

1.9% are RCC (ICIMOD). Tremor and major aftershocks are 

densely located  at Dolakha and Sindhupalchowk districts 

(fi g. 2). According to survey conducted immediately 

after the major earthquake of April and its aftershocks, 

189 people died and 663 are injured. Thirteen people 

are still missing. Out of total 57,956 houses 49,934 were 

completely destroyed (MoHA, 2015). Almost of the 

Kachchi houses has been destroyed. From the fi gure given 

above, it can be estimated that even human causality is 

low physical structures are almost completely destroyed 

in case of Dolakha district. 50,284 houses are completely 

damaged and only 305 houses are found partially 

damaged. In case of public blocks, 6 governmental offi  ces 

and 44 village offi  ces are severely damaged. 45 health 

posts 18 police stations, four Agriculture Service Centres 

and 10 local post offi  ces are also damaged. The cost of 

damaged due to the devastated earthquake is estimated 

as nearly NRs. 40 billion (DDC, Dolakha,2015).

Rationale of Assessment
Rationale behind choosing Dolakha for assessing the 

school damage and its impact on future education sector 

is enumerated. According to NPC in its Post Disaster 

Need Assessement report summary it is stated “Death 

toll of young people could have been much higher 

considering that nearly 7,000 schools were  completely  

or signifi cantly damaged”. Firstly, Dolakha has almost of 

its educational infrastructure completely destroyed or 

severely damaged. Dolakha district has its severity index 

due to the devastating calamity is 0.70 (UNOCHA, 2015 

and ICIMOD, 2015). This is the intensity of vulnerable 

situation. Another cause of choosing Dolakha for the 

assessment is the highest average per capita cost of the 

earthquake damages. Availability of survey data at ground 

level makes this assessment possible.  Analysis of such 

chronological events will have comprehensive account 

of lasting impact on livelihood and various measures 

adopted in such situations.  

Methods
Firstly tabulated preliminary survey data acquired from 

reliable source and various preliminary survey reports. 

Secondly all the related data are coded and put into 

the spreadsheets and processed for its further analysis. 

Thirdly various combinations are calculated and values 

for various proportionate values were derived from. For 

this, three layers of shape fi les are created with Arc GIS 

9.3. Values in spreadsheets were joined with attribute 

tables. Possible scenarios are also assessed out for the 

presentation. For scenarios analyses, some assumptions 

are made of total student numbers like one third of whole 

Fig 2: Epicentres of Gorkha Earthquake and aftershocks. Dark 

coloured large circles are major tremors. Area of dark red colour 

boundary is Dolakha District, courtesy: ICIMODa
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students are of age 3-7 year and remaining two third 

as 8-19, half of the students in bazaars are studying in 

schools with pakki blocks. Of the age between 13 and 19 

are capable of escape immediately after fi rst shock of the 

earthquake. Out of which half the numbers are staying 

and attending classes at fi rst fl oor have to come down by 

staircase to escape from building.

Limitations
Due to lack of data on the number of colleges and other 

educational institutes in Dolakha districts the assessment 

could not include those aspects. Population of the district 

indicated in Statistical Year Book of 2013 and recent 

survey data regarding population are not matching. The 

data concerned population does not mean to use in the 

analysis purpose but the recent data of population of 

the district is adopted, which may give to some extent 

mismatching sense with national data.

Presentation and Discussion
Dolakha is mountain district of average size and having 

most of existing infrastructures vulnerable to earthquake 

as like in the case of other mountain districts. Most of 

the structures could not cope with their medium to 

large scale quacks and aftershocks. Same is the case 

with public blocks and school buildings. In Dolakha 

91.87% of school buildings are aff ected and only 8.33% 

of schools are unaff ected. In case of class rooms 39% of 

class rooms are fully damaged, 20.65% are with major 

damage, 14.29% are with minor damage and 26.07% are 

found not damaged (ICIMOD, 2015a). Out of total blocks 

i.e. 1268, 1103 are Kachchi and only 165 are pakki. Out of 

Kachchi  761 are totally destroyed, 243 are damaged and 

63 block are with minor damages and can be recovered 

with retrofi tting. Out of total 165 Pakki blocks, 62 blocks 

are totally destroyed, of same number are damaged and 

27 blocks are with minor defect. Damaged blocks are 

supposed to be renovated after its demolition.  

Most  of the school block found in Bhimeswar Municipality 

total (104) blocks, nearly three fourth are kachchi and out 

of which 41% are destroyed, 43 % are damaged and 16% 

are with minor defects. At Jiri Municipality, out of total 

blocks 94% are Kachchi and only 6% are Pakki. Out of 

Kachchi 79% are totally destroyed and 21% are damaged. 

At Thulo Patal VDC, out of 34 block 32 are Kachchi and 

all the Kachchi blocks are fully destroyed. Only three 

remaining Pakki blocks are also damaged. In case of Malu 

VDC total school blocks of 34, 32 are Kachchi of which 90% 

are totally collapsed and remaining 10% are damaged. 

Thirteen VDCs have more than 90 per cent of Kachchi 

school blocks completely destroyed. Other sixteen 

VDCs have more than 75 per cent  of blocks completely 

destroyed. Next Eleven VDCs has school block more than 

50 per cent completely destroyed.

Eastern and Northern part of the district has more 

intensely school block destroyed than other parts (fi g. 

3).  Most of the VDC are in those parts are having Kachchi 

school buildings. The block destroyed at other parts are 

low in intensity specially in south western part including 

two municipalities Bhimeswar and Jiri namely. 

Most numer of school blocks are damaged in these 

municipalities. Damaged cases are concentrated to the 

south western part of the district (fi g 4).

Fig 3: School block destroyed intensity (Blocks destroyed per no of blocks.

Note: Total_Des- Total destroyed, Tot_Block- Total school blocks.
Fig 4: Total blocks damaged intensity at Dolakha District,

Note: Total_Dam- Total Damaged School Blocks, Tot_Block- Total School Blocks
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At far and remote areas of the districts more school 

blocks are found to be kachchi than in the municipal and 

easily accessed part of the district. As perceive from the 

blocks damages it is found most of the Kachchi blocks 

are completely destroyed and severely damaged in the 

districts (fi g. 5)

Conclusion
Gorkha earthquake and consequent aftershocks’ 

aftermath caused severe damage to almost all sector in 

33 districts of Central and Western part of Nepal. More 

damages occurred in Central districts. Physical blocks 

of schools in Dolakha district are severely damaged. For 

decades to come, impact of the tremor have on pupils of 

Kachchi school blocks,  which means poor marginalized 

people in the remote areas are more suff ered with their 

child without being accommodated in poorly erected 

schools. Intensity of damage occurred more at the easily 

accessed place against remote areas’ infrastructures.

Acknowledgement
I express my special gratitude to colleague Er. Krishna 

Prasad Rijal, Chief of Irrigation Development Division, 

Dolakha and District Development Committee, Dolakha 

for providing me necessary information and data. I also 

express my sincere gratitude to Prof. Dr. Krishna Poudel, 

and Mr Madhav Adhikary for encouraging me to carry out 

this assessment in time and to my family for helping me 

with sincere patience 

Fig 5: Spatially varying Situation of damaged school blocks in Dolakha.

Note: Tot_mindef- Total blocks with minimum defect
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1. Background 
The Ministry of Home Aff airs (MoHA), Government of 

Nepal in close collaboration with the International Center 

for Integrated Mountain Development (ICIMOD), and 

the technical support from the Environmental System 

Research Institute (ESRI) has developed and deployed 

the Nepal Earthquake 2015: Disaster Relief and Recovery 

Information Platform (NDRRIP). This is the fi nal report 

describing the process of the task.

The main objective of this platform was to deliver 

timely, credible, and actionable data and information for 

earthquake relief operations, and to support the recovery 

and rehabilitation eff orts of the Government. This eff ort 

also aims to streamline information from multiple actors 

and sources for eff ective coordination and help avoid 

duplication of eff orts. For this purpose a platform has to 

be created as a single-gateway for validated data and 

information related to Nepal Earthquake 2015.

To achieve this goal, ICIMOD had given opportunity to 

the Nepal GIS Society. Society mobilized large number of 

volunteers and coordinated their activities in collaboration 

with ICIMOD. The aim of this contract between ICIMOD 

and the Nepal GIS Society was to streamline data and 

information management from multiple sources. In 

addition, it also aimed to enhance the NDRRIP eff orts in 

fostering coordination among the various actors on the 

ground for following Activities.

1.1 Data preparation using diff erent sources and 

platform of priority districts 

• Digitization of Settlement clusters, open area 

for the Helipad, Landslides, Damaged and non-

damaged buildings, and forest losses.

Disaster Relief and Recovery Information prepared through  the Mobilizing 

Volunteers during Nepal Earthquake 2015 by Nepal GIS Society

• Compilation of data from diff erent sources and 

convert from Nepali to English, Pdf and word to 

excel format as needed

• Data extraction from diff erent media sources 

1.2 Mobilization of Volunteers in the fi eld (urban area) 

• Pre and post disaster inventory of culturally 

signifi cant houses in Kathmandu Municipality

• Damage assessment of monuments in 

Kathmandu municipality

1.3 Mobilization of Volunteers for district level data co 

lection in the fi eld

• Collection and compilation local level data of 

quake aff ected areas and people in 14 diff erent 

districts.

• The public access to quake aff ected people, relief 

collection and increase distribution data 

• Train Local government offi  cials by volunteers to 

compile data and upload in drr portal

2. Activities for Earthquake Response 

mapping
2.1 Duration & number of volunteers involved

In total 80 volunteers were mobilized. Among them 

31 were involved in working as 24/7 for earthquake 

response mapping at ICIMOD from April 27, 2015 to 

June 30, 2015 and 49 were in the fi eld. The fi eld level 

volunteers were organized and operated though 

Daayitwa Abhiyaan 20 volunteers and Kathmandu 

Metropolitan City (KMC) 29 volunteers at diff erent 

locations.

3. The work carried out by the volunteers were
Data collection from the fi eld level

• From weekly/daily newspaper and websites.

• Browse data of food stock damage, livestock 

damage, and damage condition of houses in 

Kathmandu valley through newspaper review.

• Acquired earthquake intensity and distribution 

data and researched existing products produced 

by relevant stakeholders.

• Acquired and stored high-resolution post-

earthquake satellite imagery of aff ected areas.

• Post-earthquake analysis on UAV imagery for 

Sankhu; 

• Visit to various organization for data collection

Report
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• National Society for Earthquake Activities (NSET)

• Department of Industries and other organizations

Data entry Works 

• VDCs and  district coding   

• Data entry from newspaper, internet.

• Relief distribution detail data of Bhaktapur district

• Damage assessment of VDCs, Kathmandu 

Metropolitan, Lalitpur, Bhaktapur and Kathmandu 

districts. Sector wise damage data compilation

• Human damage assessment caused by landslides 

in Taplejung district.

• Causalities data and livestock loss in earthquake 

aff ected districts. 

• Digitized details of 14 earthquake priority districts 

(Settlement, Helipad locations, vulnerable areas 

and landslide from Google earth based on post 

disaster images).

• digitized buildings, damage index established and 

recorded , damage assessment data compiled 

• Compiled and stored earthquake related map 

products from external online sources.

Data preparation

• Detailed VDCs map with settlements, health 

facility, buildings (used as polling stations), road 

network, and potential helipad sites of districts.

• Identifi ed and created a master database of 

earthquake and relief related data from online 

repositories including crowd-sourced sources.

• Feasibility study of the HAZUS Earthquake Model 

for decision support tool.

• Assessed the damage at Melamchi in 

Sindhupalchowk district using Remote Sensing.

• Physical damage of earthquake aff ected districts.

• Translate the Ward Profi le of Kathmandu district in 

appropriate format.

• Condition of Health facilities in earthquake 

aff ected areas.

• Prepared the chart maps of damage of Bank 

offi  ces.

• Assist in Story Mapping of Sindhupalchok and 

Makwanpur district.

• Assist taskforce team of Department of Mines and 

Geology on mapping. 

4. The spatial and non-spatial data prepared 

and handed over to Regional Database 

System (RDS)

4.1 District level data 

• District Level fi gures

• CBS data

4.2 VDC level data

• Selected data from CBS 2011

• Damage Assessment (data and map)

• List of death toll as on May 6

• Open Space Data (Kathmandu Valley)

• VDC Level Death Figure for following districts

• VDC level Death Figure  and CBS data on 

population by caste

4.3 Ward level data

• Data from Census 2011

• Relief distribution in aff ected areas of Kirtipur 

• Heritage Damage in Kirtipur 

5. Maps:
Numbers of maps prepared by volunteers are;

• Settlement

• Helipad

• Landslides

• Casualty

• Public facility (school, health post etc.)

6. Photographs (workstation and group photo)

7. Field works were carried out by following 

organizations mobilizing volunteers 

through Nepal GIS Society: 
• Kathmandu Metropolitan City (KMC) 

• Daayitwa Abhiyaan

Govinda Joshi, Govinda.Joshi@icimod.org, Associate GIS 

Specialist, Coordinator for mobilizing Volunteers, ICIMOD, 

General Secretary, Nepal GIS Society
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Final Report from Daayitwa Abhiyaan

1. General overview
Nepal faced the big 7.8 magnitude mega quake on 25th 

April, 2015 and more than 8500 people lost their life, 

thousands are injured. Mega quake damaged huge 

physical infrastructures; more than 0.4 million houses 

destroyed and large numbers of villages are vulnerable of 

slides and fl ood because of the mega quake. Epic center 

of the fi rst mega quake was Barpak Gorkha district and 

it aff ected almost all part of the central region of the 

country.  Nepal government declared the emergency 

situation and called international agencies, government 

and people to support Nepal and Nepalese citizens to 

come out from the big trouble. 

After the mega quake long and continuous aftershocks 

are still coming. More than 300 aftershocks, more than 4 

magnitudes have been measured by Nepal government 

after the mega quake. Another big aftershock (6.9 

magnitudes) came on 12th May, 2015. Large numbers of 

villages are very vulnerable of landslide and rivers are 

vulnerable with big fl oods. Eventually Nepali citizens are 

coming out to their regular functional life. 

As per the request of Nepal government and citizens 

of Nepal large number of international agencies, 

governments, community and individuals came Nepal 

and supported disaster aff ected Nepali people in rescue, 

relief and rehabilitations. Highly motivated youth and civil 

society with in the country also mobilized their networks 

and working groups to support their Nepali brothers and 

sisters.  An amazing motivation and dedication has been 

seen from Nepali youth in the situation of big trouble. 

In this situation Daayitwa Abhiyaan under Nepal GIS 

Society mobilized the volunteers for collecting disaster 

information in the fi eld to support Nepal Government 

through International Centre for Integrated Mountain 

Development (ICIMOD).  

2. Problem statement
In the big trouble period people moved everywhere based 

on requirements of rescue, relief and rehabilitation. People 

collected resources from diff erent sources and sent to the 

required places. Large number of victims of mega quake 

got benefi ts from those supports and it helped them to 

survive and come back to their regular day to day normal 

functional life. In another hand, people were working in 

very isolation and personal judgments not in demand 

basis, because there were no any proper documentation 

of the aff ected areas and people. Nepal government 

announced diff erent relief, rehabilitations and rebuilding 

packages to aff ected people and families but due to 

proper documentation and orientation to government 

offi  cials’ huge number of collected documents were 

stocked at Chief District Offi  cers’ offi  ce and other 

government offi  cials. Government developed and tried 

to implement, a single way resources distribution system 

to the aff ected areas and people but it created another 

big confusion between government, NGOs and individual 

supporter and relief provider. Nepal Government had no 

proper documentation of the quake aff ected people and 

areas.  

3. Act4Quake initiative
In the situation what could be done and how can we reduce 

the gap between victims and supports, long discussion 

was happened in daayitwa and other organizations and 

network. Specially Nepal Ko Yuwa (Daayitwa Abhiyaan), 

Nepal Government Ministry of Home Aff airs (MOHA), 

Association of Youth Organizations of Nepal (AYON), 

Invest Board Nepal (IBN) and some other diff erent private 

networks were participated on the discussion and came 

with an idea to support Nepal government, document 

all collected data at district level and public through 

Nepal Government Ministry of Home Aff airs’ offi  cial drr 

website, www.drrportal.gov.np. The core objectives of the 

initiative was support Nepal government to document all 

data, Support Home Ministry to public all compiled data 

through website. The main idea of the program was to 

organize all work in more formal ways and make Nepal 

government and all related agencies and stakeholders 

more accountable.

4. Objectives of the initiative
a.  To create accountable system

b.  To create a national documentation system of victims, 

physical damages, resources distributions, and 

rebuilding eff orts

c.  To transfer professional documentation skill to Nepal 

government offi  cials’

5. Activities of the initiative 
a. Selected volunteers to work in 14 highly aff ected 

districts (2 volunteers each districts), through facebook 

advertisements, personal and professional networks. 
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b. Trained all volunteers with diff erent techniques 

like data documentation, security maintaining, 

communication and coordination skills and many 

more

c. Sent volunteers to each 14 districts and supported to 

start to work

d. Coordinated home ministry, CDO offi  cials to collect all 

required data

e. Uploaded all received data through drr portal

f. Supported ministry of Home Aff airs t coordinate drr 

portal and increase public access on it.

g. Organized certifi cate distribution event for volunteers 

to appreciate their work.

6. Expected results
a. 45 volunteers collected and compiled local level data 

of quake aff ected areas and people in 14 diff erent 

districts.

b. The collected and compiled data published through 

DRR portal (www.drrportal.gov.np)

c. The public access to quake aff ected people, relief 

collection and distribution data has been increased

d. Local government offi  cials has been trained by 

volunteers to compile data and upload in drr portal

e. The gap between government and youth has been 

decreased

f. Government of Nepal recognized the work done by 

volunteers

g. The clear picture of the rebuilding requirements is 

came out

Ram Sapkota

Program Associate, Daayitwa Abhiyaan

ram.sapkota@daayitwa.org

Participants in the certifi cate distribution

Inventory & Documentation of Private Heritage Homes and Public 

Monuments of Kathmandu Metropolitan City

1. Introduction 
Inventory Management is a science primarily about 

specifying the shape and percentage of stocked goods 

in our case public monuments, Documentation is a set 

of documents provided on paper, or online, or on digital 

or analog media, such as audio tape or CDs. Public 

monument is a type of structure that was explicitly 

created to commemorate a person or important event, 

or which has become important to a social group as a 

part of their remembrance of historic times or cultural 

heritage, or as an example of historic architecture. Just 

after big earthquake of 25th April, 2015 for the mobilizing 

volunteers to do inventory of private heritage homes and 

public monuments, International Centre for Integrated 

Mountain Development (ICIMOD) has supported through 

Nepal GIS Society to Kathmandu Metropolitan City (KMC). 

2. Importance of documentation 
The next question is “why is documentation so important?”. 

There are multiple reasons: 

• Future reference 

• If something goes wrong, you can reference what 

you did 

• Provides information to someone fi lling in for you 

Not only it is important to have good documentation in 

case you ever leave, but it is important for yourself. Often 

times, things don’t work right the fi rst time…so instead 

of going back step by step and messing with diff erent 

things, you can reference what you did along the way and 

hopefully pinpoint the problem. This also relates to future 

problems or maintenance.  

 
3. Objectives for public monuments 

• To document ancient monuments and artifacts to 

prevent from illegal sale and purchase in future 

after the Nepal Earthquake-2015. 

• Documentation and inventory provides for 

presentation of heritage. 

• To record the architecture and structural condition 

of the monuments in case of disasters or mishap 

for reconstruction or renovation. 

4. For private homes 
• To document the historically and culturally 

signifi cant houses, to prevent the illegal sale of its 

architectural components and purchase. 

• To prevent the illegal demolition of such houses and 

replace them with concrete modern matchbox type 
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1. Background 
The recent demolition of the eastern wing of Vaidya Chuka 

and Bhansar Chhen have caused an unprecedented 

amount of public energy, hitherto hidden, to ignite the 

passion of Nepali heritage lovers residing in Nepal and 

overseas. A fl urry of activity in social and traditional media 

indicates the growing momentum of the civic campaign 

to save private houses of Kathmandu that have historical, 

cultural, artistic, archeological and architectural value. To 

prevent these houses from being replaced by concrete-

and-steel matchboxes, it is clear that the fi rst step is a 

very basic one — making the house owners aware of the 

very practical advantages of restoring the houses using 

traditional construction materials and techniques. For 

this, the houses that need to be preserved have to be 

identifi ed fi rst. A citywide survey that lists and classifi es 

private houses of historical signifi cance has never been 

done. Hence, for the mammoth conservation task that 

lies ahead, a proper inventory of such house needs to be 

generated. Once complete, that inventory will form the 

basis of creating a master plan for the preservation of 

private historic properties in Kathmandu. 

2. Objective 
The proposed workshop trained 30-40 young volunteers 

in research methodologies for heritage documentation 

over two sessions. All workshop participants were 

expected to commit 3 /4 hours a day on voluntary basis 

for at least one month immediately after the workshop, 

during which they were assigned fi eldwork to collect data 

as instructed in the workshop. 

 

3. Limitations 
As the workshop is not in-depth, the participants gained 

only preliminary skills on heritage documentation 

techniques. Consequently, the data generated from their 

fi eld work contains only basis information about the 

heritage houses, such as location, photographs, maps, 

present usage, physical condition, construction type, 

artistic features, etc. 

4. Topics 
The workshop covers general principles of conservation 

and technical methodologies of heritage documentation. 

 

5. Partners and Supporters
• Department of  Archeology (DoA ) 

• Kathmandu Valley Preservation Trust (KVDA) 

• Impact Production Pvt. Ltd   

• UN Habitat,  

• Rabindra Puri Foundation 

• The Explore Nepal Group 

6. Methodology 
• A face book post was used as a call out for interested 

volunteers (especially architects or architect 

students) for the documentation of private homes. 

• Interested volunteers were trained and sample 

survey were carried out under the guidance of 

Dr. Rohit Ranjitkar regarding the importance of 

documentation of historic houses and methods of 

documenting it. 

houses within the historic core area. 

• Due to the devastating earthquake of 25th April 

2015 re-documentation and inventory of the 

condition of the public houses seemed more than 

imperative. 

5. Methodology of inventory and 

documentation of Public Monuments  
• Architect students were selected and trained for 

the documentation process of Private Heritage 

Homes by joint eff ort of KMC and Impact 

Production. 

• ICIMOD developed a mobile application that 

could be used by the volunteers to document the 

data. 

• A survey form was developed and provided to the 

architects background volunteers for the private 

heritage homes for pre and post disaster. 

• Another form was developed for the public 

monuments inventory after the earthquake. 

• Each group of selected architects were assigned 

with one ward where they would go for collecting 

the data along with photographs.  

• They were also provided with the necessary 

information about the ward location and the 

concerned authority. 

• They were provided with passes authorized by 

KMC, to enter the restricted areas. 

Inventory and documentation of Private Homes just before 1 month 

of The Nepal Earthquake-2015 conducted by Kathmandu Metropoli-

tan City
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Shriju Pradhan, shriju.pradhan@gmail.com

Hrisav Joshi

Kathmandu Metropolitan City (KMC), Kathmandu, Nepal

• The volunteers were divided into fi ve groups for 

the core areas of Kathmandu City and provided 

with all the necessary materials and guidance 

whenever is required. 

• They were then assigned to document the 

culturally signifi cant houses of Kathmandu 

Metropolitan City’s Core area. 

• A total of 1100+ culturally signifi cant houses 

were documented and an inventory was made 

so far. 

 

7. Partnership with ICIMOD and Impact 

Production 
• The same volunteers were involved for 

carrying out post earthquake inventory 

of those same historically, traditionally and 

archeologically signifi cant private homes.  

• They were further trained on how to use apps for 

documenting post earthquake inventory with 

damage level. 

• The surveyors were provided custom made app 

for the documentation of private homes which 

made the process very fast and genuine as well. 

8. Initial data of Public Monuments - 

Hanumandhoka Durbar Square 
• 6 - No Visible Damage  

• 17 - Minor Damage  

• More than 7– Partially Damaged  

• 8 – Completely collapsed  

• Detail assessment yet to be done  

9. Recommendations
• These information should be used for decision 

making in rebuilding of public and private 

heritages 

• It should be one of the major inventories for 

heritage properties like pati, sattal, Dyo Chhen  

, Dhunge Dhara, etc. hence be useful for real 

preservation of them.  

• Some of the private heritage houses are not 

included in this inventory. So additional inventory 

should be carried out.  

• The information is a continue process so regular 

update should be ensured. 

10. Photographs of discussion, orientations, 

trainings and consultations 
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The Nepal GIS Society (NEGISS) is a professional  society 

founded in July 23, 1995 and registered at Chief District 

Offi  ce Lalitpur by following regulation of the Government 

of Nepal.  It has over 200 members including life, general, 

student and associated types. The NEGISS holds regular 

meeting of its executive members and one annual 

general body meeting (AGM) regularly. Society organizes 

workshop and seminar twice in a year regularly during its 

anniversary and International GIS Day event. Beside these, 

Society publishes a newsletter, journals, and books. The 

association supports and recognizes its members through 

sharing ideas, knowledge and experiences in the fi eld 

with organizing diff erent programs in view to helping 

on planning and resources managements for sustainable 

development of the country. Since the establishment, 

Society is regularly involving on capacity building of 

the university youths, individuals, and institutional 

professional staff s through training, talk programme, 

workshop and seminars. Society is also sincerely hoisting 

its nation building responsibility through regular renew, 

following fi nancial discipline, registered within the 

government tax system by taking  permanent account 

number (PAN),  value added tax (VAT) number with the 

practice of  regular auditing and transparent account 

systems.

Society is the GIS Professional’s forum. The Society has 

a capability of handling GIS /RS technology.  Society, at 

present, has latest version of ArcGIS 10x software license 

copy, image processing and modeling. Society has its own 

offi  ce set up within the Women Development Training 

Center (WDTC) complex Jawalakhel with hardware and 

other peripherals. More than 500 copies of books, GIS 

manual, user’s guide, digital CDs of case studies, case 

study reports and journals are managed within the offi  ce 

of the Society. These resources are made available for free 

consultation and reading to students and individual by 

sitting within the offi  ce.  Society has been formed with 

clear objectives of furthering the use and application 

of Geo Information Science and spatial data analysis 

technologies in the country as an aid to our mainstream 

endeavors in ensuring sustainable human development 

through eff ective management and mobilization of our 

resource base. Networking among the professionals, 

advocacy, capacity building training and research are the 

major activities to attain the objectives.

NEPAL GIS SOCIETY (NEGISS)

Recently completed major activities of the 

Society
• Mid-Career Level Training on application of GIS, 

GPS and RS for diff erent offi  cial staff s(Nepal 

Red Cross Society(CEHP), Nepalgunj, Multi 

Sector Forestry Project (MFSP), Rupandehi 

and Nawalparasi and individual researchers 

(September-October, 2015).

• Disaster Relief and Recovery Information prepared 

by the Mobilizing Volunteers during Nepal 

Earthquake 2015 in close collaboration with the 

International Center for Integrated Mountain 

Development (May-August, 2015). 

• Mid-Career Level Training on application of GIS, 

GPS and RS organized for staff s of Department of 

Agriculture, Directorate of Agriculture Extension 

Hariharbhawan, Lalitpur (February, 2015).

• In close collaboration with SERVIR-Himalaya 

MENRIS/ICIMOD and AITM Society  was involved 

for Youth Awareness Programme for the 

application of Earth Observation Systems and 

climate Change workshop on December 2013

• Training and hands-on-workshop organized 

for technical staff s of SMUSDP,  ADB TA 7982 - 

NEP Project target Municipalities, i.e. Dharan, 

Biratnagar, Janakpur, Birgunj, Siddharthanagar, 

Butwal and Nepalgunj, (August - September 

2013). 

• GIS Map and Database Preparation on Master 

Plan of Tourism Development and Management 

of Rukum District, funded by Nepal Tourism Board 

and Rukum DDC (2013). 
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1. Background
Nepal GIS Society (NEGISS) is a non-profi table organization 

established in 1995. The society is going ahead with more 

than 200 professional members and carrying out various 

activities. One of the activities is conducting training 

programme that GIS Society has already conducted 

more than hundreds of training programme in diff erent 

levels on various occasions to the participants of diff erent 

institutes, individuals and students in Nepal. NEGISS is 

promoting the GIS tools, methods and approaches for the 

development issues. 

2. Objectives
The objective of the training programme is to enhance 

and strengthen the capacities of institutions as well as 

train interested individuals and graduate students of 

Nepal in utilizing geographic information, and applying 

spatial tools and techniques to support planning and 

decision-making. More specifi cally, the course aims to 

introduce the topic of GIS, GPS and RS with practical 

applications and familiarize them with a view to capacity 

enhancement for mid-level career in the fi eld of Geo-

Information Science. 

3. Target Participants
This training is targeted to the technical/professional 

staff  from diff erent institutions, University teacher as well 

as interested individuals and university graduates with 

working knowledge of computer and preferably with 

some prior exposure of GIS. 

4. Expected outcomes
The participants will acquire knowledge and skills on GIS 

as well as Global Positioning System (GPS) and satellite 

remote sensing (RS). The participants will be exposed 

to GIS software tool (i.e ArcGIS 10) for handling spatial 

information, analysis and presentation. The participants 

will be also exposed to the range of potential applications 

in preparing professional maps. 

5. GIS capacity building
The training course will contain about 30 percent theory 

and 70 percent practical hands-on exercise. The hands-

on exercises will contain the datasets of Nepal in order to 

make the work relevant for the local participants and will 

carried out the GPS fi eld survey to capture and integrate 

with real data and validate geo-information. 

6.  Learning Goals 
• Understand the concept of Geo-Information and 

their applications.

• Enable to understand various sources of data 

capturing methods in  GIS (analog map, GPS and 

Satellite imageries) 

• Understand the concepts of GIS database 

management system.

• Acquaint with handling raster and vector spatial 

analysis techniques.

• Enable to bring diff erent outputs with 

professional map.

• Understand to use geo-information tools for 

carrying out the project.

7. Venue and Logistics
The training will take place in the Training Room of 

GIS Society at Women’s Development Training Centre, 

Jawalakhel, Lalitpur. Training manuals, Computer Based 

Training (CBT) materials as well as snacks and tea/coff ee 

will be provided during the training time. 

8. Training Duration
Training duration will be based on demand; however 

Society has its regular programme for basic (42 hours or 

6 working days) and mid- level (70 hours or 10 working 

days). Mid-level course contents include basic plus extra 

four more days for remote sensing, spatial analysis and 

hands-on exercise work. . .  

9. Training Fee for Mid-Level (10 days)
Offi  cial Participant -  20,000/-  per Person  Plus VAT

Individuel Participant - 15,000/ - per Person 

Student Participant -  12,000/-  per person 

For Basic level (6 working days):

Offi  cial Participant -  15,000/- per Person  Plus VAT

Individuel Participant -  12,000/- per Person 

Student Participant -  10,000/- per person

10. Course structure and Time schedule 
Day 1: 

09:30 – 10:00 Registration

10:00 –10:30 Opening, about the training, content, logistic 

10:30 – 11:30 Introduction to GIS, GIS opportunities and 

development in Nepal 

11:30 - 11:45 Tea break

11:45 – 13:30 Getting to know ArcGIS, tools and properties 

Trainings Brochure  of Nepal GIS Society
Mid Car eer and Basic Level Training Course on GIS, GPS and RS
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13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 Working and familiarization with the ArcGIS 

software 

Day 2: 

10:00 –11:00 Concept of geographical data, types and 

sources 

11:00 – 11:15 Tea break

11:15 –13:30 Concept and techniques for referencing 

spatial data 

13:30 – 14:00 Snacks/Tea break

14:00 –16:30 Concept of spatial data management 

(projection and transformation of geographic 

data)

Day 3: 

10:00 – 11:00 Concept of geographic data, data models, 

maps and data layers

11:00 – 11:15 Tea break

11:15 – 13:30 Create shape fi les and vectorization form 

the base map

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 Continue on spatial data construction

Day 4: 

10:00 – 11:45 GPS theoretical concept on real world data 

capture 

11:45 – 12:00 Tea break

12:00 –13:30 Field data capture, plotting GPS data into GIS 

mapping

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 working with attribute table properties 

Day 5: 

10:00 – 11:00 Concept of satellite imageries, data capture 

system and its understanding

11:00 – 11:15 Tea break

11:15 – 13:30 working with multispectral image data 

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 working with data image enhancement and 

visual interpretation

Day 6: 

10:00 – 11:00 Concept of digital image interpretation in 

ArcGIS software environment

11:00 – 11:15 Tea break

11:15 – 13:30 working in image-GIS environment

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 conversion of image classifi ed data to GIS 

environment

Day 7: 

10:00 – 11:00 Concept of spatial analysis and its handling 

procedures in ArcGIS 

11:00 – 11:15 Tea break

11:15 – 13:30 Working with geoprocessing

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 Working with attribute data handling and 

query building 

Day 8: 

10:00 – 11:00 Concept of 2-D and 3-D data models 

11:00 – 11:15 Tea break

11:15 – 13:30 Working with 2-D spatial analysis 

13:30 – 14:00 Snacks/Tea break

14:00 – 16:30 working with overlay in vector structure of 

data model

Day 9: 

10:00 – 11:00 Concept of raster structure of data

11:00 – 11:15 Tea break

11:15 – 13:30 Working with Vector to Raster interpolation 

and learning to work on 3-D Surface Analysis 

13:30 – 14:00 Snacks/Tea break

14:00 –16:30 Working with surface data, computation 

of hill slope, hill shade, contour, Project design/

preparation work in GIS Application 

Day 10: 

10:00 – 11:00 Concept of map design and  output

11:00 – 11:15 Tea break

11:15 –13:30 Working with symbology and labels, 

Cartographic designing of output maps 

13:30 – 14:00 Snacks/Tea break

14:00 –16:30 presentation of output, Closing and 

certifi cate distribution to the training participants

For detail Contact:  

Women Development Training Center

Jawalakhe, Lalitpur, Nepa, PO Box 7141, Kathmandu

Phone No.  977-1-5545525 (Offi  ce)

Email: nepalgissociety@gamil.com URL: www.negiss.org.np

URL: www.negis.org.np

Facebook; Nepal GIS society
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Editorial Policy 
The GIS Nepal publishes original articles in Geographical Information Systems and related 
disciplines written in English language mainly from the GIS and related professionals and 
experts.  It also may contains practical experiences, short notes, news items, fi eld notes, 
book review, report of meetings and professional announcements. Constructive critiques 
and discussions of published papers and letters which are of relevance and interested to 
the readership will be published at the discretion of the editor. Articles should not be 
more than 5000 words except some thought provoking issues.

• articles submitted for the publication should not be published elsewhere at any 

language

• manuscript should be typewritten with double spacing digital copy in MS Word 

format 

• all tables, fi gures, maps, illustration and annex should be properly captioned and 

in numeric ordered

• citation must be in reference format as (author/s, author et al., year and page).  

Example here is given  (Aronoff  1989:10) or (Peuquet and Marble 1990:50) or 

(Weiner et al. 2001:1)

• full text of the cited reference should be given in the Reference at the end of the 

text 

• format   as:

• Aronoff , S. 1989. Geographic Information System: A Management Perspective. 

Ottawa: WDL Publishers

• Peuquet, D. J. and Marble, D. F. 1990. What is a Geographic Information System? 

In Donna J. Peuquet and Marble F. Duane (eds) Introductory Reading in GIS. New 

York: Taylor and Francis 

• Goodchild, M. F. 2004. GIScience, geography, form, and process. Annals of the 

Association of American Geographers, 94(4):709–714

• Weiner, D., Harris, T. and Craig, J.W. 2001. Community Participation and 

Geographic Systems. Paper presented at the “ESF-NSF Workshop on Access 

to Geographic Information and Participatory Approaches Using Geographic 

Information. Spoleto, 6-8 December 2001

• The GIS Nepal prefers to publish original contribution in the focal fi elds of GIS 

Remote Sensing, GPS and any other spatial science with application of GIS, RS, 

and GPS.

Nepal GIS Society
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