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Editorial
Since the establishment of  Nepal GIS Society in 1995 professionals 
working in the field are advocating usefulness of geo information in the 
country through training, seminars, exhibition, writing articles, publishing 
bulletin as well as attending meetings to express views and supporting 
communities by consulting services. Quite a good number of professionals 
are working seriously. They are producing better outputs with focusing 
diverse aspects of applications. In the last two decades Geo-information 
is able to penetrate government plans and even mandatory to local 
governance systems, donor supported projects and decision making 
pipeline of several development practices in the country. This discipline is 
also available in the syllabus of graduate and undergraduate programs 
of all universities within the country. However, the scientific development 
of the discipline is not in a position of satisfactory. There are several 
challenges in its different sectors. First and foremost requirement is to 
construct and improve the university curricula to produce research oriented 
young graduates. The fundamental requirement is to view the real world 
situation of the country in association with the scientific discipline.
In the Nepalese context major challenges of the geo information discipline 
concerns with the cartographically accurate mapping of ‘verticality’ and 
‘variations’ of the rugged earth surface. Numbers of algorithms of mapping 
are basically developed in the context of homogeneous terrain and highly 
developed technical and civil society and many of those borrowed knowledge 
has limitations in our ground reality. To this point the academic curricula has 
to fulfill the requirements of: 

• Appropriate methodologies, techniques, algorithm for mapping 
the physical, social, cultural and  economic diversity of the 
country,

• Integration of the knowledge and wisdom,
• Building vertical as well as horizontal linkages within the 

academic standards, investments and technologies 
• Job market, placement and opportunity of personality development and 

income from the investment on education sector 
         To come up with these issues need to focus on: 

• Contents – focus on mountain specific physical, social, cultural 
human activities and resources mapping, and natural and 
induced processes and issues through spatial learning, thinking 
and auditing

• Methodology and algorithms – emphasize on ‘Z’ dimension for 
accurate mapping and measurement the surface variables by 
adopting GI Science and Technology 

• Develop the mountain specific expertise through experimental 
research and field based experiences.sensing, global positioning 
system, light detection and ranging [LiDAR] have provided 
effective 
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NEPAL GIS SOCIETY (NEGISS)

A synopsis
Nepal GIS Society (NEGISS) is a non-profit 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 Professionals 
for a common forum for advancing the use and for sharing 
professional experiences in addition to dedicating to larger 
mandate of engaging on advocacy for optimized management 
of spatial data resources among others.

Since the establishment the Society has been working for the 
development of GIS awareness activities and its application in 
the country. The Society has been regularly publishing annual 
news bulletins organizing talk programmes, workshop and 
training, seminars as well as hosting GIS and related product 
exhibition. The Society has also been contributing the research 
and technological consultative support to various organizations.

Achievements
 NEGISS has been achieved a tax free certificate from tax office 
since it is a not profit making organization and also registered 
in the Social Welfare Council, Government of Nepal.
NEGISS has established a Documentation Unit. It has been 
collecting and recording the books, manuals, bulletins to 
disseminate the GIS information. ICIMOD has been providing 
large numbers of books. Similarly, digital CD of research 
reports prepared by MENRIS/ICIMOD has also supported for 
the dissemination to the users. Society has established 24 hours 
internet facility in office and regularly updated its activities in its 
own URL http://www.negiss.org.np.  

Society has established a computer laboratory for the training 
and consultative work with a capacity of 15 personal computers 
with latest software, network, LCD projector and well furnished 
room. 

Upcoming events
Because of holy Dipawali and Chhat festival in the mid-
November 2012, as it is internationally celebrates International 
GIS Day, NEGISS has been going to celebrates Geographic 
Awareness Week and International GIS Day in the last week of 
November 2012. This event will celebrate by organizing a week 
long GIS training from 25th to 30th and one day workshop on 
30th November. On the occasion of its 19th Anniversary (July 
22, 2013) Society has being planned to organize a National 
Seminar and. mid-level GIS career trainings in the coming 
years, too.

Activities of Nepal GIS Society in the year 
2011 – 2012
The Society has been conducted various activities in the years 
2011-2012. The details are given here in chronological order.

Executive committee meetings
In this Fiscal year 8 Executive Committee meetings were held 
and one Annual General Body Meeting (AGBM) was held on 
22nd July 2012. The AGBM was chaired by Dr. K.P. Poudel, 
president Nepal GIS Society and society’s development 
activities, programs and planning were presented by General 
Secretary Mr. Govind Joshi. The income and expenditure of 
the society was presented by Treasurer, Mr. Madhav Adhikari. 
Executive body meetings were held in every month to discuss 
and implement the guidelines provided by the AGM.

On the occasion of International GIS Day and Geographic 
Awareness Week Society organized a week long GIS Training 
from 13th to 18th November 2011. Training was attended 
by 17 participants working in different organizations and 
university graduates.  Training had been entirely based 
on ArcGIS 10 version of software including fundamentals 
of GIS and laboratory hands-on exercise. Software was 
supported by ESRI local distributor Nepasoft Solutions, pvt. 
ltd., Kathmandu. 

On 16 November 2011 Society had organized a seminar 
on “GIS Application”. Three research papers were present in 
the seminar. Dr. Moti Lal Ghimire of Central Department of 
Geography Tribhuvan University had presented ‘Morphological 
studies on the First-order basins in the Siwalik Hills, Nepal. Dr. 
Bhagbat Rimal, a researcher presented ‘Land use land cover 
change in Pokhara Valley,, and  Dr. Tank Ojha, Researcher, 
University of Arizona, Tucson, AZ 85721, USA had presented 
paper on ’Effect of Topography, Geology, and Land use 
Dynamics on Soil Erosion, and Mass wasting processes in 
Nepalese Himalaya: A Remote sensing and GIS perspective,. 
The programme was chaired by Prof. U. M. Malla. Mr. Karuna 
Bhakta Bade Shrestha welcomed the guests and vote of thanks 
was given by Mr. Govinda Joshi. 

Outreach Training on GIS
Mr. Bhola Nath Dhakal has coordinated an outreach GIS 
Training for the Local Development officials of Panchthar District 
in the 1st week of March.  Dr. Krishna Poudel and Bhola Nath 
Dhakal were delivered the training as resource persons. In total 
twenty participants of DDC Panchthar and other sectoral offices 
of the Panchthar districts were participated. The training was 
held at the training hall of DDC Office Phidim. 

Week long training between18-23 March 2012 was held at 
NPC. The training was coordinated by Dr. Krishna Poudel. Mr. 
Madhav Adhikari, Bhola Nath Dhakal and Dhruba Bahadur 
Bogati were participated as resource persons. GIS professionals 
of National Planning secretariats and other technical officers 
of Ministry of Agriculture, Central Bureau of Statistics (CBS), 
Department of Survey and Ministry of Forestry were the 
participants. 
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GIS training on demand to cover the needs of the Officials of 
the Directorate of Agriculture Extension was held at the GIS 
Lab of the Society in the month of April. Seven professionals 
of the Directorate were participated. Training contents were 
specifically designed for the agriculture planning and extension 
cases. 

GIS Training conducted from July 15 to 20, 
2012
Nepal GIS Society has organized a week (42 working hours) 
long training course on ’Geographic Information System and 
Global Positioning System’ from July 15 to 20, 2012. The 
training was held at GIS Training Hall of Nepal GIS Society.  
The training was conducted in ArcGIS 10 software.  The 
training had covered introduction to GIS, Geo referencing, Data 
management, Projection, Analysis and Output design including 
GPS field survey and GPS data transformation into GIS. 
Seventeen participants from different organizations including, 
students and individuals were participated. The coverage 
of participants was from different organizations including 
universities, development organizations and government 
offices. 

Celebration of 18th anniversary of the 
Society
On the auspicious occasion of the 18th Anniversary of the 
Society a seminar on ‘GIS Application in Disaster Management 
in Nepal” was organized on 22nd July 2012. In the seminar Dr. 
Dinesh Pathak, Associate Professor, Department of Geology, 
Tri-Chandra Campus, T.U had presented a paper on ’Seti River 
Valley Flood and its Consequences’. Mr. Govinda Joshi, GIS 
Specialist, MENRIS, ICIMOD had presented a paper on’ GIS 
Based Kathmandu Valley Earthquake Emergency Management 
and Response System based.  Similarly, Mr. Santosh Kokh 
Shrestha, Agri. Economist, Dept of Irrigation, and Executive 
Member NEGISS presented on’ Mapping Irrigated Area and 
its Consequences to Food Security  and Mr. Indra Sharan K.C., 
Life Member, NEGISS had presented a paper on ’Disaster 
Mapping and Monitoring using GIS. The presented paper were 
remarked by Prof. U.M. Malla and Prof. Ram Kumar Pandey. 
The programme was chaired by Dr. Poudel and vote of Thanks 
given by Mr. Madhav Adhikary, Treasurer, NEGISS. 

Book Release
On the auspicious occasion of the 18th Anniversary of the 
Society a book on “GIS in Local Development” (in Nepali), 
written by Dr. Krishna Poudel, and published by Nepal GIS 
Society was jointly released  by Prof. Upendra Man Malla, 
President Nepal Geographical Society and Advisor NEGISS, 
and Prof. Ram Kumar Panday, President Centre for Nepalese 
Geographers with review comments

Project completion
Nepal GIS Society has successfully completed assignment of 
Directorate of Agriculture Extension to review small irrigation 

database and write a book on “Small Irrigation Systems 
in Nepal”. The book has been written jointly by Dr. Poudel, 
President of Society and Mr. Suresh Sharma, Agriculture 
Extension Officer of DAE, Government of Nepal. 

Society has also completed the updates of Safe Abortion Sites 
map of Nepal for the CREHPA in October 2012. Geographical 
coordinates and elevation of each sites based on the reference 
maps and documents have been updated. 

 
Participation 
Nepal GIS Society is a member of DePNET, Nepal and attended 
numbers of meeting, workshops, and seminars organized by 
DePNET and disaster related issues.

Attended meetings of the GIS Users Group organized by 
UNDRR at the Pulchowk.

Space Technology Application meeting was attended by Dr.  
Poudel, organized by Ministry of Science and Technology.

International visitors 
Different National and International experts/consultant and 
personnel’s were visited Society office to know about the GIS 
activities in Nepal. Besides this many of them made query 
through emails and Facebook.

• Mr. Tom Kress, Director Programme and Development 
Office,USAID Nepal

• Mr. Todd Bosse, Senior Geospatial Information 
Analyst, Pacific Disaster Center

• Kirsteen Merrilees, Team Leader, RAP Office 
Ekantkuna, Lalitpur

• Ripin Kalra, Senior Assoicate, Disaster Risk Reductio/
Low Carbon Built Environment, IMC Worldwide.

• Professor Hiramichi FuKUI and team member of 
Chubu University Japan visited Society office on 21st 
November 2012. 

Visitors of Chubu University Japan
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Webpage Update 
Society has made an official contact with the Mercantile 
Communication Pvt. Ltd for the surfing of its URL. Society 
has been regularly updating webpage and making it more 
interactive for the users. 

Documentation Center 
Society has established library with collection of 500 publications 
in different time period. The collected publications are in 
different themes like; field of Geographic Information System 
(GIS), Remote Sensing (RS), Training manual, Engineering, 
Applied Science, Forestry, with its title, author, published year, 
accession number, number of pages and so on. The publication 
books would be useful to the GIS professionals, GIS users, 
Students etc. So, interested all the GIS users could visit in library 
of the society to study the publications. Nepal GIS Society would 
like to thanks to ICIMOD for supporting those publications and 
thanks to Ms. Reshma Dangol, Intern of ICIMOD and Student 
Member of the Society for the efforts that she had managed 
documentation.
List of publications could be seen on Nepal GIS Society website 
http//www.nepalgissociety.org.np

Special Training for University Students 
Nepal GIS Society had conducted a six day training course on 
basics of Geographic Information Systems (GIS) from October 
9 to 14, 2012. The training was sponsored by ICIMOD on the 
request of some SERVIR-Himalaya Youth Forum alumni. The 
training had addressed a knowledge gap that has been identified 
in the use of GIS, GPS and other geospatial applications among 
university students of Nepal basically supporting on their thesis 
work using geospatial information.

Total twenty students were selected from Tribhuvan University, 
Kathmandu University, Pokhara University and Purbanchal 
University with more than 50% female participants. The 
participants had acquired knowledge and skills on GIS as 
well as Global Positioning Systems (GPS). The participants 
also exposed to mainstream GIS software (i.e ArcGIS 10) for 
handling spatial information, analysis, presentation and to 
prepare professional maps. 

GIS Traning Participants visit to ICIMOD
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Feature Articles

An Inventory of Abies spectabilis Forest in Langtang National Park 
Using Remote Sensing and Geographic Information System

Ila Shrestha (Pradhan)Ph.D
Associate Professor

Department of Botany
Patan Multiple Campus, T.U.,

Introduction
Langtang National Park, one of the protected areas with rich 
biodiversity comprises 10 species of gymnosperm plants. Abies 
spectabilis (D. Don) Mirb.  is one of the gymnosperm species 
called Himalayan Silver Fir in English, Talispatra in Nepali,  
Kalta in Tamang belonging to Pinaceae family. The plant is a 
large evergreen tree about 17-30 m high, with young branchlets 
hairy in the grooves; leaves needle flattened, under-surface 
silvery glaucous, apex notched, margins incurved, parted on 
the upper sides of the branchlet; cone dark purple to bluish, 
erect. April-May (cone). It is propagated by seeds. The plant is 
distributed in western and central Nepal at 3000 – 4000 m in 
moist open area, also in India and Bhutan. 
 
The leaves of plants are carminative and expectorant.  Juice of 
the leaves is taken for asthma and bronchitis. Essential oil from 
the needles is used for cold, rheumatism and nasal congestion 
Manandhar (2000).  Local people in Langtang National Park, 
uses paste of the root are applied in snake-bites. Wood is good 
quality, used for construction house and thatching roofs. 
   
Remote sensing technique is a quicker, less expensive and 
more accurate method of survey compared to the conventional 
method. The process obtains information about an object without 
making physical contact with it. It could be visualized in two 
different aspects the technology of acquiring the data through 
some form of device, which is located away from the object or 
the phenomena of interest. Myint (1996) discussed that most of 
the discussion concerning potential roles for remote sensing in 
biodiversity assessment has come from conservation biologist 
and ecologist. He has founds from his biological research that 
very little quantity analysis has been accomplished the actual 
value from remote sensing and geographic information system. 

Methodology
This research study has been carried out on the SPOT satellite 
data in the form of false colour composite (FCC) having a 
resolution of 20m. The SPOT satellite has three spectral bands 
so each pixel of SPOT satellite data consists three-file value. 
The SPOT satellite consists of 0-255 range of data file value. 
The data file values of pixels that represent the same land cover 
type would be within the narrow of minimum and maximum 
data file value. The analysis of SPOT satellite imagery has 
been carried out using visual image processing techniques, in 

MENRIS division, ICIMOD and ERDAS Imagine 8.3.1 software 
was applied during the image processing or classification.

Classification is a process in which all the pixels in an image 
have the similar spectral signatures that help to identify to a 
particular spatial class. Two types of classification methods, 
unsupervised and supervised classification were in practice to 
classify the entire data sets into multiple classes. In unsupervised 
classification, a group of the spectral values are regrouped into 
a few clusters with spectral similarity. This classification was 
used when little information about the data set is available. All 
pixels were automatically categorized into classes with similar 
spectral signatures. This type of classification is used without 
use of ground truth. The supervised classification was used, 
in this classification, training samples are necessary. Training 
samples are sets of pixels that recognized as potential classes. 
The statistics from the sample pixels was calculated to create the 
signature of the class. Ground truth was applied in supervised 
classification. The signature of the training samples, were 
derived based on spatially defined and species homogenous 
sample for supervised classification. The standard deviation of 
each sample is unique quantitatively and qualitatively for each 
class.

Results 
The result of spatially defined and spectrally homogenous field 
sample was stated after ground truth as Band 1, Band 2, and 
Band 3, which are described as below.

The Band 1 or Green band is classified as agriculture land 
for the spectral range 33 to 37, 32 to 42, as Rhododendron 
arboreum forest for the spectral range 28 to 32, and 38 to 42, 
as Lyonia forest for the spectral range 33 to 37.  Ilex dipyrena 
falls on the spectral range 23 to 28, as Shorea robusta forest 
in the spectral range of 43 to 47.  Alnus nepalensis falls on the 
spectral range 48 to 52, as Ilex, Rhododendron mixed forest in 
23 to 27.  

The Band 2 or Red band has classified as an agriculture land 
in the spectral range 27 to 31.  Lyonia forest falls in the spectral 
ranging 22 to 26 and Alnus forest falls in spectral ranging 37 
to 42. Likethis, Rhododendron forest falls in spectral ranging 12 
to 16 and 32 to 36.
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For the NIR (Near Infrared) Band or Band 3, minimum spectral 
value is 14 and maximum spectral value is 93. Pixels were 
group as following spectral ranges, 14 to 18 (1); 19-23 (2); 
24 to 28 (3); 29 to 33 (4); 34 to 38 (5); 39 to 43 (6); 44 to 48 
(7); 49 to 53 (8); 54 to 58 (9); 59 to 63 (10); 64 to 68 (11); 
69 to 73 (12); 74 to 78 (13); 79 to 83 (14); 84 to 88 (15) and 
89 to 93 (16). 

In Plot no. 5, 29 to 33 as one spectral class which was identified 
as  forest  dominated by  Ilex forest. Range from 34 to 38 
as one spectral class, which was identified as Tsuga and Abies 
forest in Plot No. 12.  In 49 to 53 as one spectral class, this 
was identified as mixed forest in Plot No 2, this plot-designated 
shrubland in Plot No. 17 and Abies spectabilis forest in Plot 
No. 22.  Plot 17 and 22 contains different types of vegetation 
composition, which were identified by this spectral range. 
                                             

Discussions

Altogether 29 plots have been studied in spatially defined 
spectrally homogenous sample for ecological parameter and 
vegetation study. Among them Abies spectabilis species are 
found in plot No. 5, 12, 22 and 24 ( Map). The plot no. 5 
lies at the Boke Jhunda locally known as Yanglaguli forest 
situated in the west-facing slop 20.61° at an altitude of 2620 
m with 85°16.38’ E longitude and 28°04.54’ N latitude.   Ilex 

dipyrena and Lindera pulcherrima are dominant in this plot and 
other associated species are Abies spectabilis, Acer campbellii, 
Eurya accuminata, Pieris formosa, Quercus semecarpifolia, 
Rhododendron campanulatum and Tsuga dumosa. 

Plot no. 12 lies at Bridim VDC, near the Khamjing lies 85°21.90’ 
E longitude and 28°11.06’ N latitude at an altitude 2520 m with 
the slope of 25.85°.  It is the upper temperate mixed forest with 
the more frequent species being Rhododendron campanulatum, 
Betula utilis, Ilex dipyrena, Quercus semecarpifolia, Tsuga 
dumosa, Eurya acuminata. Other associated tree species are 
Abies spectabilis, Lyonia ovalifolia, Pieris formosa and Berberis 
aristata is more common shrub.      
                                                                                                                                                                             
Plot no. 22 lies in between Chandanbari and Chulangpati at an 
altitude of 3400 m in the north-facing slop 27° with covered by 
snow and 85°21.63’ E longitude and 28°06.14’ N, latitude. It 
is a Abies spectabilis forest covered more than 80%  and other 
associate  species are Acer caesium, Betula utilis and  Quercus 
incana. 
Plot no. 24 plot lies at Lokyule at an altitude 2400 m in 
85°14.12’ E longitude and 28°00.83’ N, latitude with slop 
22.5°. Lyonia ovalifolia is dominant and  other associated tree  
are Abies spectabilis,  Eurya acuminata, Ilex dipyerna, Lindera 
pulcherrima, Pinus roxburghii, Pyrus pashia, Quercus incana, 
Quercus lanuginosa, Quercus semecarpifolia, Rhododendron 
arboreum, Semecarpus anacardium and Tsuga dumos. 

References
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Background
Nepal is a multicultural, multilingual and multi religious 
country (Interim Constitution of Nepal, 2006). It has 
combination of different communities. There are 102 caste 
and ethnic groups, 22 dalits groups, more than 59 madheshi 
groups, around 60 indigenous nationalities, 11 religious 
groups and more than 92 linguistic groups. According to 
CBS (2001) Muslims are 3.9 percent (the third largest 
religious group after Hindu 80 percent and Buddhist 10.7 
percent). The other religious groups are Kirat 3.6 percent 
and Christians 0.5 percent. Even though Muslim has a small 
numbers but distributed all over the country. 

Table 1: Muslim Population in Nepal 1952/54 to 2001
Year Total Muslim 

Population
 Muslim 

Population  in  
Percent

Muslim 
Population 
Growth in 

Percent
1952/54 208899 2.49 -

1961 280597 2.98 3.0
1971 351186 3.04 2.3
1981 399197 2.66 1.3
1991 653218 3.53 5.0
2001 954023 4.20 3.9

Source: Population monograph 1995 and CBS National Report 
2002, 

Muslims in Nepal
There is no written evidence but historical records suggest that 
Muslims were inhabited Nepal for the last 600 years. Muslims 
are believed to have first arrived in Nepal in the fifteenth 
century.  King Ratna Malla reign Muslims were invited in to 
the country for promotion of trade (Bajracharya, 2030). In the 
seventeenth and eighteenth centuries, the Chaubise Rajas of the 
western hills brought some Muslim families from India mainly 
to train their soldiers in the use of firearms (Bista, 1980). Four 
Terai districts of southern part joined Nepal after the Indian 
freedom struggle. The British gave four districts to Nepal from 
the kingdom of Nawab of Oudh as a reward for support to 
the British to suppress the Sippoyee Mutiny in 1857. These 
four districts were already inhabited by Muslim people and 
converted in to Nepalese citizen (Ansari, 1988).
 

Ajanta Acharya
Teaching Assistant

Mahendra Miltiple Campus, Nepalgunj

On the basis of identity Nepalese Muslims are roughly divided 
in to four community groups; Kashmiri Muslim, Tibetan Muslim, 
Hill Muslim and Terai Muslim (Acharya, 2012). The Muslims 
are clearly differing form each other in several ways. Such 
differences are noticeable mainly in physical appearance, 
language, dress conventions, and cultural practices.

Population Scenario 
Muslim population is distributed in almost all districts of Nepal. 
Since 1952/54, the total population of Nepal has grown 
rapidly with inter census annual growth rate of about 2.1 per 
cent. But the 1961 and 1981 censuses, the population growth 
showed some deviations. The annual growth rate of the Muslim 
population in that period shows an exponential growth of 3.0 
per cent in 1961, 5.0 per cent in 1991 and 3.9 per cent in 
2001. The current national growth rate of total population is 
2.1 per cent and it is projected to double in 33 years but the 
current growth rate of Muslim population’s is 3.9 per cent, and 
is projected to be doubled in 18 years.

Geographical Region-wise Distribution 
The 2001 census counted 954,023 and 4.22 percent of the 
total population of Muslims are in Nepal.   Muslim population 
is highly concentrated in the terai region of the country. This 
zone has 96.12 percent of the total Muslim population. The 
Hill and Mountain zone have 3.84 and 0.43 percent. In case 
of Development Region, the CDR has high concentration. This 
region covers 47.77 percent which is nearly half of the total 
Muslim population of the country, The EDR is second largest 
region (22.69 percent) and WDR is the third largest (19.52 
percent) Muslim population region. The FWDR has only 0.45 
percent.
               

Districts-wise Distribution 
The most Muslim population concentrate districts of the country 
are Rauthat comprises 20 percent of the toal., Banke, Kapilvastu, 
Parsa, Sunsari, Bara and Mohattari districts have more than 10 
percent population. There is interesting result of 2001 census 
where single number was counted in Humla district and two 
numbers were counted in Mugu and Manag districts. The 
distribution of Muslim population is given in the map 1.

Distribution of Muslim Population in Nepal
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Conclusion
Muslims are distributed all over the country. They have been 
living here since 15th century. Most of the Muslims are migrated 
from India and Tibet in different period and purpose. Muslim 
population is growing rapidly and shifting across different 
districts and regions of the country. The mid eastern Terais have 
very high concentration of Muslim population but eastern hilly 
area has very low concentration. 
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Map 1: Distribution of Muslim Population by Region, 2001
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Background
Nepal, in the foothills of the Himalaya, is highly vulnerable to 
earthquake disasters. Kathmandu Valley is among the areas 
with highest ranking of worldwide earthquake risks. There are 
numerous reports and studies made by various agencies on 

earthquake risks of the Kathmandu valley and plans for disaster 
preparedness, risk management, emergency response and 
recovery. Several reports suggest the devastating consequences 
in the Kathmandu valley will result in tens of thousands of 
deaths if and when an earthquake strikes of similar Richter scale 
like the 1934 earthquake. Numerous reports also revealed 
low preparedness in terms of earthquake disaster. Emergency 
management will face enormous challenges due to poor city 
infrastructure and lack of preparedness. Recently, the National 
Emergency Operating Center (NEOC) has been established 
within the Ministry of Home Affairs (MoHA), Government of 
Nepal, which is the main focal agency for disaster management. 
Effective disaster management involves having the right kind 
of information in all aspects related to mitigation, planning, 
response, and recovery efforts.

 

Space-based Information for disaster 
management 

Space based information is increasingly significant in disaster 
preparedness, risk management, emergency response, recovery 
processes and so on. The UN general Assembly endorsed the 
role of space based information and established the UN-SPIDER 
programme. The international charter provides a mechanism to 
access and use satellite data free of cost in the event of major 
disasters. ICIMOD has launched a collaborative programme 
with NASA to initiate SERVIR-Himalaya. One of the priorities of 

GIS Based Kathmandu Valley Earthquake Emergency Management 
and Response System

Govinda Joshi, 
GIS Specialist

MENRIS, ICIMOD

SERVIR Himalaya is towards utilizing space based information 
for disaster preparedness and risk management. Likewise, in 
close collaboration with JAXA – sentinel Asia, ICIMOD has 
established the WINDS satellite data receiving station at ICIMOD 

to access satellite data in case of major disasters. ICIMOD has 
initiated the rapid response mapping efforts related to Pakistan 
floods in 2010 in providing near real-time flood information 
to relevant Pakistan authorities and international partners. 
Similarly, for Seti flood in western Nepal, ICIMOD also initiated 
the rapid response mapping in 2012.

Geo-visualization for emergency 
management

Emergency management puts very high demands on 
map based informa� on from satellites during emergency 
situa� ons. All func� ons of emergency management have a 
strong geographic component and need diff erent aspects 
of geographic informa� on, for instance: 

• Where is the earthquake epicenter? 
• Where are the most affected areas? 
• Where are the open spaces?
• Where are the medical centers?
• Where are road or bridge closures? 
• Etc…

The questions asking “where” are endless for providing effective 
emergency management that range from the mitigation stage 
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through to the recovery stage.  The role of geospatial tools in the 
form of Geographic Information Systems (GIS), interactive mapping 
and geo-visualization is continuing to gain higher prominence 
during emergency management. Geo-visualization platforms with 
the availability of high resolution satellite imageries can integrate 
various sources of information in a visual and intuitive manner to 
support disaster preparedness, response and recovery operations. 
With SMS and the social networking tools such as Facebook and 
Twitter, earthquake-related messages have already proved an 
effective medium as a “public information infrastructure“ during 
recent major disasters. Also the USGS is developing a system that 
gathers real-time information.

Objectives
With the given above background, ICIMOD together with other 
partners aims to prepare a geo-visualization platform for emergency 
response and management in case of earthquake disasters and 
strengthen the capability to utilize space based information to the 
emergency response center of Nepal. More specifically:

• To acquire and prepare Geo-based information with 
other socio-economic variables, health, security and 
other different facilities;

• To design, develop and deploy a geo-visualization 
platform for emergency response as a public 
information infrastructure;

• To provide training and transfer technology to 
emergency response center and other relevant 
stakeholders with the special focus for youth;

• To raise awareness and public outreach to the relevant 
stakeholders and public;

1. Major Outputs
• ntegrated geo-database comprising of both satellite 

based and socio-economic variables;
• Geo-visualization platform/system;
• Awareness workshops and public outreach materials;
• Youth awareness workshops and networks;

2. Collaborative Partners
• Ministry of Home Affairs, Government of Nepal
• ICIMOD – SERVIR Himalaya
•  National Society for Earthquake Technology (NSET), 

Nepal
• US Embassy, Kathmandu
• Department of Mines and Geology and other related 

organizations

Prototype Demo/presentation
During a number of events in Kathmandu and abroad the 
system has been demonstrated. 
 Conclusions / Way Forward

• Kathmandu Valley Database Develop 
• Multi-stakeholder involvement and coordination all 

line agencies like; NGOs, Academia, User community, 
Donors, etc.

• Engage Social media –Facebook, Twitter, 

• Work with Youth volunteers, Youth mobilization - Data 
collection during emergency period

• Work with Mobile operators – SMS short code e.g. 
555 could be given to public for sharing disaster 
information

• Community awareness and help organize local systems 
e.g.  for schools and colleges and public organizations

• Redundant system for Internet Infrastructure during 
disasters

• Explore 3D Visualization – Google street map, 3D 
Kathmandu valley

• Feedback and suggestions to enhance the system
•  Transfer of the system to NEOC
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Background
Despite Nepal’s role in recent climate change is negligibly small 
as its share to the annual greenhouse gas emissions, one of 
the key factor contributing to climate change,  is only about 
0.025%, climate change possesses a great threat to Nepal in 
terms of both the natural environment and the livelihoods of 
the people, especially the poor and deprived communities. 
Erratic rainfall, unpredictable flooding, droughts, unusual 
health hazards, changing livelihoods activities etc are some 
of the immediate impacts faced by the poor and marginalized 
communities. The overall objective of this study is to find out the 
climate change scenario and its effect on peoples’ livelihoods, 
particularly the poor and marginalized people. 

Methodology
The survey was carried out using a mixed-method approach 
which combines both quantitative and qualitative methods of 
data collection and analysis. For assessing the impact of the 
Climate Change on livelihoods, the sustainable livelihoods 
framework was used as an analytical framework. 

The researcher collected and reviewed all the relevant and 
available reports relating to climate change and their effect on 
key sectors namely, agriculture, health and natural resources 
(forest and water) and about the climate change scenario of Doti 
and Kailali district. Based on the desk review and consultations, 

Impacts of Climate Change on Poor and Marginalized People’s Livelihood
in Far West Nepal: A Case Study of Doti and Kailali District

Bhola Nath Dhakal
Lecturer in Geography,

Tribhuvan University

Map 1: Map of Nepal showing study districts

PRA tools were identified and checklists for key informants 
interview and focus group discussions were prepared. 

Since the purpose of the study was to trace out the climate change 
scenario and impact on livelihoods, HHs were not selected 
randomly but key consideration was given to select the poor 
and marginalized households. Therefore, a rigorous statistical 
method was not applied in the selection of the households. 
Data obtained through field survey were of two types namely 
quantitative derived from HH survey and qualitative derived 
from PRA tools and consultations. HH survey data along with 
PRA data were triangulated with the information obtained from 
literature review to validate the findings. For analyzing data, 
descriptive statistics like average, percentage and frequency 
count were used.

Climate change scenario
Analysis of climate change scenario in Doti and Kailali 
revealed that temperature in both the study districts has 
been increasing slowly at the rate of 0.01 degree Celsius 
per year between 1978 to 2006  with relatively sharper 
increase observed in case of spring season in Doti at the 
rate of 0.05 degree Celsius per year between 1987 to 2006. 
Likewise, in Kailali district, winter is getting warmer with an 
average annual temperature increase of 0.03 degree Celsius 
per year. Rainfall has been decreasing at the rate of 1.1 
mm per year in case of Doti district and 6.2 mm per year in 
Kailali between 1978 and 2006 with more erratic rainfall 
observed after 1998 in both the districts. Relative humidity 
has been gradually decreasing in both the districts with 
larger fluctuations observed in 1998 in case of Doti and in 
1984 in case of Kailali. According to the local communities, 
foggy conditions have increased in Bhajani and Pachnali 
VDCs in recent years. Winter fog in Bhajani VDC has been 
very persistent in the past 10 years; most of the areas in 
Pachnali VDC (lying along the banks of Seti river) that never 
saw fog five years ago, are covered by fog till noon in recent 
years. No significant changes where observed in case of 
frost formation. Heat and cold waves in Bhajani VDC was 
reported to be increased in recent years. 
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Impact on Agriculture
In the study VDCs, farmers reported decrease in crop yield 
due to inadequate rainfall. Climate change did not have any 
major impact on the cropping patterns except in some isolated 
pockets of Bhajani VDC where during monsoon season 
paddy could not be grown due to flooding. Likewise, due to 
delay in the arrival of monsoon, delay in the transplanting 
time was observed in case of rice by nearly a month. Local 
people reported early flowering of peach in Godawari VDC 
but neither the farmers nor this study could trace any significant 
changes in crop productivity as a result of some changes in 
sowing and harvesting time which could be attributed to the 
impacts of climate change. Nevertheless, maturity period 
of some crops and increased pest infestation were reported 
mainly due to increase in temperature and changes in rainfall 
patterns (receiving when not required and not arriving when 
required, amount of rainfall erratic, heavy rainfall within a short 
period of time etc.) Incidence of pests such as cabbage butterfly 
(Pieris rapae) and fruit borer(Helicoverpa armiegra) have been 
reported to be increased in recent years. Local communities 
generally attribute changes in the agro-biodiversity to human 
factors rather than factors related to climate change, except 
in case of certain rice varieties in Bhajani VDC. Apart from 
increased heat stress and elevated incidence of foot and mouth 
disease (Khoret) and Cheraute diseases in livestock caused 
by increased temperature, no major impacts in the livestock 
production system were reported to have been caused by the 
climate change. Impacts on the hatchability period of poultry 
and quality of milk were not reported.

Impact on Water 
Decrease in the availability of water in the rivers and springs 
was reported in all the study VDCs. Water flow has been erratic 
– very high during monsoon bringing floods and very low during 
dry seasons. Despite decrease in water availability in rivers and 
streams, access to drinking water has improved, mainly due to 
improvements in infrastructure facilities and distribution system. 
Nonetheless, declining availability of water in springs and rivers 
is a serious concern to the drinking water and irrigation systems 
in all the study sites. In case of hilly areas like Kadamandu, 
Pachnali and Godawari VDCs, larger threat to drinking water 
and irrigation infrastructure due to landslide were evident. 
Increased rate of deforestation, tremendous growth in road 
construction projects and shifting land use practices have made 
not only the fragile landscape more prone to landslides but also 
have put large number of such infrastructure projects at risk. In 
case of downstream VDCs like Bhajani, siltation of irrigation 
canals was reported and the cause of siltation was no other 

than flooding. In addition, aquatic habitats like wetlands are 
also facing several threats due to increased flooding incidents. 
Washing away of some small lakes like Purina and Bhakraiya 
in Kailali district is an indication of the similar threats that 
floods possess to internationally significant wetland sites like 
Ghodagodi Tal in the district.

Impact on Forest
Loss of habitats, dependent species, and important ecological 
goods and services has been reported in the study sites. In 
Bhajani VDC, local communities reported substantial decline in 
the different species of Sal and Amla. Likewise, Pachnali VDC 
reported species such as Harro and Bijaya Sal almost nearing 
to extinction. Almost disappearance of rhododendron species 
in Godawari VDC (Kailali district) was of concern to the local 
communities. While different anthropogenic factors might have 
been responsible for these changes, the role of the climatic 
factors such as increase in temperature and reduction in the 
amount of rainfall cannot be overruled. Likewise, susceptibility 
of forest fire has increased in recent years due to increased 
dryness of forest brought about by deforestation and shortage 
in rainfall. Incident of some forest pest such as blight (Daduwa) 
has increased due to increase in temperature. Likewise, early 
flowering of rhododendron (Lali Gurans) species in Doti district 
is indicative of increase in the temperature in the area. Early 
flowering has been reported not only in rhododendron but 
also in other forest species like Sal. Local communities reported 
about the loss in biodiversity due to destruction in the habitat 
brought about by forest degradation in general. 

Impact on Human Health
Some of the major human health problems like malaria, diar-
rhea and dysentery have clear links with climate change. Over 
the past five years 0.1 and 1.5 percent in Doti and Kailali re-
spectively are affected by Malaria while every year 250 cases 
in Doti and 90 cases in Kailali aged below 5 are affected by 
diarrhea cases. In the study VDCs, incidence of water borne 
disease have been reported to be increased in downstream ar-
eas such as Bhajani and Pachnali VDCs mainly due to water 
contamination during flood events. Likewise, flooding incidents 
In Godawari VDCs have been continuously transmitting water 
borne diseases like diarrhea and dysentery. Combination of 
flood, increased temperature and humidity create favorable 
condition for the proliferation of these diseases. In terms of vec-
tor borne diseases, dispersal and reproduction of mosquitoes 
have increased in recent years increasing number of Malaria 
patients. In addition, a number of deaths due to malaria were 
reported in Pachnali and Godawari VDCs. Appearances of 
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mosquitoes have also been reported in hilly areas like Kad-
mandu VDC where previously it was not reported. Incidences 
of Conjunctivitis which occurs during summer seasons have 
increased by almost 3 times in recent years compared to the 
situation about 10 years ago. Cases of allergies, rash and other 
form of skin disease have increased in Godawari VDC mainly 
due to the use of polluted water aggravated by increase in tem-
perature in recent years. Likewise, some people reported about 
the lives of the very poor people taken away by extreme of 
events of temperature increase and flood events in Pachnali and 
Bhajani VDCs. 

Impact on Livelihoods
All of the aforementioned impacts have direct consequences 
on the livelihoods of people mainly the poor and marginalized 
groups in the study VDCs. Climate related shocks and stresses 
are being increasingly faced by these groups of people in recent 
years. In the study VDCs of Doti district, 28 percent of surveyed 
HHs reported that at least one person in their family has died 
due to either flood or landslide in the last 10 years. One key 
area directly hit by weather extreme is the loss of land of poor 
and marginalized people. Even though the value of loss was 
less among these groups, limited asset holdings and livelihood 
opportunities have made them highly vulnerable to shocks and 
stresses. Even though no direct relation was observed between 
migration and extreme weather events, higher incidence of 
migration was seen among those HHs affected by floods and 
landslides. HHs was found to be increasingly under debt 
at present compared to the situation 15 years ago. Despite 
hosts of other reasons, HHs reported decreasing agriculture 
production as one of the reasons for taking loans to feed the 
family members. Proportion of HHs taking loan was highest 
among Dalits and ethnic groups in all the four study VDCs. 
Due to decreasing availability of forest products; women are 
more burdened with the responsibility of fetching such products. 
As selected HHs were mostly poor and marginalized, income 
from agriculture, forests and wetland was very insignificant. 
As reported by nearly 25 percent of respondents in each of 
the four VDCs, their expenditure on food has increased due 
to decrease in agriculture production and reduction in land 
productivity. Medical expenses have increased mainly due to 
increase cost of medicines while other leading factors include 
increase incidence of water borne diseases. Majority of the HHs 
in all the four VDCs reported decrease in the number of food 
sufficient months from their own production. Leading reason for 
the decrease was attributed to increase in HH size while other 
factors include increased incidences of floods and landslides, 
inadequate rainfall and increased incidence of pests and 

diseases. Of the total HHs reporting decrease in food sufficient 
months, majority of the HHs in each of the study VDCs were 
poor and marginalized HHs.

References
Abate Feyissa Senbeta, 2009." Climate Change Impact on 

Livelihood, Vulnerability and Coping Mechanisms: A Case 

Study of West-Arsi Zone, Ethiopia" MSc. Thesis Submitted 
to Lund University Masters Program in Environmental 
Studies and Sustainability Science (LUMES).

ADB. 2009. "Addressing Climate Change in the Asia and Pacific 

Region" Asian Development Bank Manila. 

Alam, M. and Regmi B.R. 2004. "Capacity Strengthening in the 

least Developed Countries (ldcs) for Adaptation to climate 

Change (CLACC) Working Paper 3 Nepal. Adverse Impacts 

of Climate Change on Development of Nepal: Integrating 

Adaptation into Policies and Activities", Bangladesh 
Centre for Advanced Studies (BCAS) Bangladesh.

Bloomquist, K. L. and Machila,  R. 2009. "God, Creation and 

Climate Change A resource for reflection and discussion", 
The Lutheran World Federation A Communion of 
Churches Geneva.Linking climate change and water 
resources: impacts and responses, Section 3.

ICIMOD 2009."The Changing Himalayas Impact of climate 

change on water resources and livelihoods in the greater 

Himalayas" International Centre for Integrated Mountain 

Development Nepal. Info resource." Climate change and 
sustainable development: conventions and mechanisms". 
Info Resources Länggasse 85 3052 Zollikofen.  

IUCN, 2006. “Using Knowledge to Understand and Mitigation 

Community Risk from Climate change in Nepal”, Asian 
Disaster Preparedness Center (ADPC), Bangkok.

UNFCCC, "Climate Change: Impacts, Vulnerabilities and 

Adaptation in Developing Countries", United Nations 
Framework Convention on Climate Change, Germany. 

USAID, 2008. "Impacts of Climate Change on Rural Livelihoods 

in Madagascar and the Potential for Adaptation”. 
Quarterly Report. United States Agency for International 
Development.



GISNepal Vol. XI  A publication of Nepal GIS Society November, 201214

Urban areas in Nepal are referred by various terms based on 
size and concentration of population and sometimes by their 
functional dominance in national and local economy. The 
urban growth both in number and population has increased 
constantly in the country and the urbanization process has been 
rapid. The trend of migration towards urban area particularly in 
Kathmandu valley resulted a continued crowding concentration 
of administrative, financial, educational and health services 
(Sharma 2003). Rapid growth of housing construction in 
Kathmandu valley is continued due to high rate of in-migration 
combined with population growth. As a result, the population 
of the Kathmandu valley has been more than double between 
1995 and 2004 (KVTDC 2003). It is projected that by 2027, 
the urban population in Kathmandu valley will share 35.9% of 
total urban population of the country with 4.3% growth rate. 
This has important implication in land use structure of the valley. 

Various urban studies focusing on urbanization and land cover/
land use issues (Ranjitkar and Manandhar 1981, Ranjitkar 
1983, Koirala 1999, Pradhan 2004, Paudel 2005, Haack and 
Rafter 2006, Baniya 2008, Hack 2009, Hack and Khatiwada 
2007, ICIMOD2007, Ghimire2008, Thapa and Murayama 
2009 and 2010, Zurick 2010, Rimal 2011) show accelerating 
urban growth of the valley resulting significant change in land 
use structure during 1950s to 2010. These studies highlight 
loss of very productive agricultural lands and green area due 
to haphazard urban growth. One but all of these studies are 
based on GIS/RS data and method. Most of these studies reveal 
the importance of GIS/RS tools and technology in identifying 
and analyzing structure and dynamics of land cover/land use 
in prevailing complex urban system Like Kathmandu valley. 
Land use mapping carried out by Thapa and Murayama in 
2009 reveals that the urbanization process has developed 
fragmented and heterogeneous land use combinations in the 
valley. The refill type of development process in the city core 
and immediate fringe areas has shown a decreasing trend in 
the neighborhood distances between land use patches, and 
an increasing trend towards physical connectedness, which 
indicates a higher probability of homogenous landscape 
development in the upcoming decades. 

Nearly all Nepalese plans have entirely over looked the 
aspect of land use and land use mapping though it is 
realized that economic activity is determined by the type 
of land resources available. Land use data have been 
very little used in planning, and there has been persistent 
conflict among the various sectoral master plans either 
it is agriculture, forestry or urban planning (Gurung 
2005). At national level, the first scientific assessment 
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of Nepal’s land use status was made available through 
the Land Resources Mapping Project (LRMP), based on 
aerial photographs of 1977/78 mapped at scale of 
1:50,000 are available by physiographic regions at the 
district level. Urbanization and urban land use planning, 
as a process, in Nepal is thus less influenced by policies 
pursued in the urban sector and more by the combined 
effect of sectoral policies. Some major effort of urban land 
use related studies and mapping at governmental level is 
carried out by Department of Housing and Construction 
and Kathmandu Valley Development Authority (formerly 
Kathmandu Valley Town Development Committee, 
KVTDC) under the Ministry of Urban Development though 
range of national and local institutions are involved in 
urban planning and development activities in Kathmandu 
Valley.

The physical Development Plan for the Kathmandu Valley 1969 
proposed land use zones for planned development though it 
doesn’t state anything on conversion of agricultural land to 
other uses. Similarly, the detailed land use survey of Kathmandu 
valley was planned during 1974 by defining landuse codes for 
different land use classes. However only 60 percent of the survey 
was carried out and a report was produced. Kathmandu Valley 
town Development Plan came in 1976 which proposed landuse 
plan with series of map showing land use zones for Greater 
Kathmandu. But no success was achieved in full implementation 
like all previous plan implementation. A landuse map of 
Kathmandu valley based on aerial photograph was produced 
in 1973 by the department showing existing landuse. Though it 
was regarded as one of the important document for analyzing 
landuse during 1970s, no analytical and comparative studies 
on urban landuse change and its effect, potential impacts on 
different landuse categories were carried out. They also did not 
revealed the urban structure and process neither the causes, 
process and area of agricultural landuse conversion into 
urban structure. Another report Preservation of the Physical 
Environment and Cultural Heritage in 1974 was produced 
for the urban ecological development of the valley. The study 
team analyzed land use and proposed landuse zones in order 
to manage and protect the physical and environmental quality 
from haphazard urban growth. However, the recommendations 
were never implemented.

Another study by KVTDC was carried out during 2000 based 
on orthophotos which identifies range of urban land use classes. 
Major breakthrough was digital Land Use Map of Municipalities 
of Kathmandu Valley was produced by KVTDC in 2008 with the 
objective of efficient management of urban area of the valley 
and to manage the present and future growth of the Valley. The 
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land use database created is an aid which enables the accurate 
monitoring of shifts in land use and help in the debates on land 
availability and urban expansion. The mapping shows that 
among five municipal areas, residential/commercial land use 
type is dominant in Kathmandu and Lalitpur whereas in other 
three municipal areas agriculture is dominant. More than 50 
percent land of Thimi, Kirtipur and Bhaktapur municipalities is 
still is under agriculture. Land use mapping of 45 urbanizing 
VDCs and other remaining VDCs have also been carried out 
afterwards.

The major differences between the land use mapping carried 
out by individual researchers and government authorities like 

DUDBC and KVTDC (KVDA) can be summarized below:
Components Individual 

Researchers
Government authority 
(DUDBC/KVTDC(KVDA)

Spatial 
resolution/ 
Scale

Medium spatial 
resolution 
with some 
multispectral 
imageries 

Higher spatial resolution 
(0.6 to1m) and Ortho-
photos

Land use 
classes

Major 
distinction is 
between urban 
and non-urban 
or agriculture 
and non-
agriculture  
Fewer classes 
ranging from 3 
to 5: 
(Forest, 
Agriculture, 
Urban/Built-up, 
Shrubs/Bushes 
and Water 
bodies)

Major distinction is 
between urban and non-
urban focusing on detail 
sub classes
Detail landuse classes 
and sub classes:
 (Agriculture, Forest, 
Non-agriculture: 
Urban area(sub classes 
includes: Residential, 
Mixed residential/
commercial, Commercial, 
Industrial, Institutional, 
Military,  Public Utilities, 
Transportation, Special 
area, Recreational/open 
space), Rural area (New 
Residential developments, 
Rural settlement)
Water Body)

Area 
Coverage

Mostly 
municipal area 
of Kathmandu 
and/or Lalitpur 
and some 
covering valley 
floors

Covering all 
municipalities and VDCs 
of Kathmandu valley

Analysis Change 
detection, urban 
growth analysis 
and modeling

No detail analysis 

Missing 
elements

Environmentally 
sensitive areas

Environmentally sensitive 
areas

The above comparison reveals the importance of land use 
database/mapping by government authorities. Government 
authorities need detailed and up-to-date land use information 
for planning and development programs and are capable of 
mapping land use with resources needed. The potential of land 
use database produced by government authorities with larger 
details, finer spatial scale and larger spatial extent is precious 
resource for researchers for more analytical land use studies, 
modeling and prediction. Those analytical researches on the 
other hand valuable resource for government authorities for 
future policy, planning and development interventions.
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Possible disaster of food insecurity through decreasing trend in 
Cultivated Areas

Santosh Kokh Shrestha
Agriculture Economist, DoI, Nepal

Background
In Nepal, medieval period people were much conscious about 
the proper use of land. They used only uplands tars and sloppy 
lands (not suitable for cultivation) for the residential purposes. 
The lowland, where the water could be flooded as in flooded 
plains were used for crop cultivation. Major towns in those 
periods were developed for residing and marketing. Nowadays 
the old towns in the main residential areas as in Kathmandu 
valley are found in such places where crop cultivation is not 
suitable. Such trend were violated from 1900s onward in the 
Rana regime specially in Kathmandu valley, with building 
palaces and mega resorts with acquiring low land from the local 
farmers against low rate compensation to them (Yemi,1957). 
The trend continued after the democratic movement in 1951 
by selling the land properties from such feudals to other neo-
capitalists of the country. In such a way, fertile cultivated lands 
were converted into the residential areas. By 1955, lands were 
further developed for various infrastructures like roads, airport, 
public academy, city centres and halls with launching the first 
periodic plan (Shrestha, 1993). Now the lands lost to other 
purposes than crop cultivation are irrecoverable, after those 
properties were being considered for the commercial purposes. 
Furthermore, nearby remaining cultivated lands are being 
developed for commercial /residential purposes.

Consciousness of giving importance to the cultivated lands is 
lately developed in other countries. The geological and soil 
survey conducted in early nineteenth century in Europe and 
its colonized land in South and the Eastern Asia, Africa and 
Australia had been started side by side. Such practices were 
beneficial in one aspect I.e. integrated land resources surveys, 
processes of land use planning and management. Defining 
and protection of prime agricultural land has led to the land 
development in Britain in 1980s (Davidson, 1992). According 
to Larson, 1986, protection of already cultivated soil should 
have precedence over the development of potentially arable 
soils are located near to the food needed areas. Clearing of 
forest land for cultivation is much expensive and may cause 
extreme environmental damage. Instead, presently cultivated 
soils are generally of high productive potential and easy to 
manage for better cultivation practices.

Introduction
Food security situation of developing countries like Nepal 
and other South Asian countries are severely felt in recent 
decades. Revised definition  for food security according to 
FAO is ‘ the situation that exists when all people at all time 
have physical, social and economic access to sufficient, safe 
and nutritious food that meet their dietary needs and food 
preferences for an active and healthy life’.  Lacking with any 
element of the definition, the situation will be food insecure. 
In most of the developing countries the problem is common 
i.e. over population and its high growth rate. The effect of 
high population growth causes land degradation due to 
cultivation of marginal lands, deforestation, soil erosion and 
over grazing (Davidson, 1992). 

Nepal, with a population of approximately 26 million people, is 
a food-deficit country struggling through a complicated peace 
process after the end of an 11-year civil war. Food insecurity 
is pervasive with 41 percent of the population undernourished 
according to an FAO and WFP Food Security Assessment 
Mission to Nepal (WFP, 2009). Recent records show even the 
districts in tarai (almost 10 out of 21 districts of plain areas) of 
Nepal become food deficit in 2010. The cause might be various 
but such areas were considered to be granary of Nepal. Most of 
these districts have the cultivated areas for major cereals crops 
have been decreased in almost cases. Even three districts of 
Kathmandu Valley are recorded food deficit in 2010. People 
and children of mid and far western districts are found under-
nourished for the past two decades. In 2010, population 
of Nepal required almost 5.3 million tons of cereals to feed 
its population and was short by 0.3 million tons. With these 
drawbacks, Nepal ranks 157 out of 187 countries with the 
Human Development Index of 0.458 in 2010/2011 (UNDP, 
2011).

Rationale of the issue
This type of study was indeed required for the timely action 
to be launched at policy level so that, further deterioration of 
the situation could be improved with rational and less effort 
during the very beginning of problem. What could be the best 
measures in the future with the spatial analysis with Geographic 
Information System technology with degree of severe situation 
and the action or measures to be taken for such issues. Still the 
study could cover only limited areas and in depth further study 
is required at various part of the country.

Discussions
In the past 3 and half decades cultivated paddy area has 
been decreased by almost half of the area in the beginning 
in Kathmandu valley. With the decreasing trend of area for 
cultivation the produced amount naturally get lowered. In 
contrast to the decreased area, yield of paddy is found in 
increasing trend. One scenario is assumed whether the area 
was kept constant for paddy cultivation over the analytic period, 
production of paddy is found increased every year amounting 
to the surplus production in time series (chart 2). 

 
In the chart dark area indicates the actual production of paddy 
over the period and light area indicates the amount of paddy 
surplus we could harvest to feed the local people and supply 
to draught areas of the country. In the valley, such decreased 
areas are occupied for real estate development as most of the 
people of the country are migrated in the valley with increasing 
demand of residential areas as well as other infrastructure 
developments and their commercialization.

Over the period, how the cultivated land in Kathmandu valley 
was curtailed is more elaborative with the image below. In 
the figure several irrigation schemes with three different types 
of hatched areas in three districts namely Bhaktapur, Lalitpur 
and Kathmandu. Some selected polygons have extended outer 
polygon in next layer of proposed extended  areas (fig. 1), 
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but those areas are never achieved to be extended due to rapid 
urbanization in the 1990/2000 decades. Such curtailed areas 
are given in table 1 below.

Table 1: Loss of Irrigated Areas in three districts of 
Kathmandu Valley

S N Districts Total Irrigated 
Area (ha.)

Area Losed 
(ha.)

1 Kathmandu 1360 340

2 Lalitpur 1974 395

3 Bhaktapur 1373 165

Hatched areas are the command area of various traditional 
irrigation schemes spread over in three districts of the valley. 
Outer areas in similar distinct hatch indicates the proposed 
extension of the schemes further irrigation.

Case study of Narayani Lift Irrigation 
System, Chitawan
Narayani Lift Irrigation System (NLIS) is developed with other 
two irrigation systems namely Budhi Rapti Irrigation System and 
Panchakanya Irrigation System in 1973, irrigating altogether of 
its 4,700 ha.

B canals with the Google image of 2005 only about 560 ha of 
the command area has been converted into residential areas. 
Out of which 315 ha (cross hatched in fig. 2) was being used 
for residential purpose. By 2010, the area of B canals not being 
irrigated (or converted into residential area) is accounted as 
650 ha and the same with C canals is 781 ha. In B Canals, total 
length of missing canal is 5.53 Km out of 87.88 Km has been 
missing. Similarly, in C Canals total length of missing canal is 
10.28 Km (broad white line in fig. 2). It is said, on those missing 
canals other residential infrastructures like roads and culverts 
have been developed. The analysis of canals and irrigated 
area are based on secondary data provided by Cetral Regional 
Irrigation Development Division No. 5 office, Chitawan and 
aerial photograph downloaded from Google Earth, 2005.

Conclusion
The disaster issue discussed in this article is not easily recoverable 
one. Cultivated lands are not easily prepared. It took long and 
much effort of agriculture practices, which made it efficient for 
cultivation. Once lose such property will sometimes be forever. 
Such loss will ultimately cause drastic effect on local food 
security situation. So with a land use point of view, such land 
should be protected with priority for same purpose. 

With the issues of losing cultivated land, irrigation systems 
are also under threat as they are nearby the newly developed 
residential areas. Almost irrigation systems are developed by 
the villages and urban areas so that the commercial transaction 
of agriculture products may get easier for handling (Borlowe, 
1976). In most of the irrigation systems nearby residential area 
is much more disturbed with the newly developed residential 
plotting not only in Kathmandu and Bharatpur but also in other 
urban areas. 
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Fig. 2: Lose command area and missing canals in 
Narayani Lift Irrigation Systems

Fig 1: Extended irrigated area with areas existed 
during 1990s
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Phone No. : 01-69117321 Fax: 01-4107768
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‘OUR SERVICES’ 
� Topographical surveying and Mapping

� Master plan, Land use plans, Development of 3D Models etc 

�  Environmental studies, Socio-economy study, Baseline Surveys, etc

� Feasibility Study & Design of Road, Irriga� on & Hydropower Projects

� Project Feasibility Study Reports for Loans from Banks and Financial Ins� tu� ons

� Design, Drawing, Es� ma� on and Construc� on Supervision of Residen� al / Commercial Building


