The Geographical Journal of Nepal, Vol. 7, 2009: 1-6

Human Settlements in High Altitude Region Nepal
Chhabi L Chidi
Assistant Lecturer
Central Department of Geography, Tribhuvan University
chh_chidi1963@yahoo.com

Abstract
Nepal has human settlements in high altitude areas above 3 000 masl. Those areas of
Himalayan region have extreme cold climate, rugged terrains, fragile geology and slow
growing vegetation, which all create very low carrying capacity for human life. Despite
these, the ethnic groups have been living in those areas for several hundred years. Yet,
information on those settlements in Nepal is extremely lacking and therefore, our
knowledge of understanding of planning and development needs of those areas is very
poor. This paper is an attempt to identify the human settlements lying above 3 000 m
and analyse their distribution and size. Topographic maps of 1:50 000 have been used to
find out location and size of those settlements. GIS and other software were used to
extract and process required information. There are 1,282 high altitude settlements in
Nepal with estimated households and population of 9,827 and 51,486 respectively. This
paper analyses those settlements by altitudinal zones, major river basins from west to
east, and size. The results would be helpful for further planning and development of
those settlements with respect to the locally available natural resources.

Introduction
One of the crucial challenges in the planning and development of human settlements in Nepal
is the lack of information base of those settlements particularly lying in the higher altitudes.
Though the evolution of early human settlements in Nepal is believed to have taken place in
the hills and mountains, knowledge about the locational patterns of human settlements and
their factors and impacts on local environment and activities is limited for understanding the
development of human settlements (Pradhan, 2009). In fact, human settlements have direct
relations with the surrounding environmental resources available at their sites. Generally, it is
argued that the mountain region comprising high altitude and extreme relief proves very difficult
for human habitat and as a result, mountains have been mostly regarded as negative areas for
any use (Clarke, 1990; Krentzmann, 1993). Over the last several hundred years, the human
impact on mountain environment has been increased considerably. In the recent years,
management of natural resources in the mountains has emerged as one of the most significant
challenges to human understanding and organizational ability (Bandopadhyay, 1989).
In Nepal, few attempts have been made to study settlements in high altitudes (Hagen,
1998: Kuhle, 1990). Yet, our knowledge about the state of settlements particularly in higher
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altitudes in Nepal is extremely poor due to lack of data and information. So, this study attempts
to analyse the settlements in terms of their spatial distribution and size and their factors in
high altitudes of Nepal. This is an endeavour to complement to the existing gap of baseline data
and characteristics related to high altitude settlements that may be useful for further planning
and development of the settlements and natural resource uses in Nepal.

Data and Methods
This paper draws on data and information from the existing data sources such as topographic
maps (1:50 000) of Survey Department (SD, 1995) and household and population of the Central
Bureau of Statistics (CBS, 2001). In this paper, the high altitude settlements in Nepal are defined
as those locating at 3 000 m and over from the mean sea level. Location of settlements and
their size were determined on the topographical maps. All the built-up points of the identified
settlements were counted. The settlement clusters have been defined by the location, name
and distribution pattern of their built ups using topography and drainage factors. Settlement
size has been determined according to the number of housing built-ups. The households and
population of each of the settlement clusters have been estimated based on the average
household size of the respective Village Development Committee (VDC) provided by CBS. This
was obtained by overlaying map layer of VDC boundary upon the layer of the defined settlement
built-up units. The settlements have been categorized into six classes according to the number
of housing built-ups they contain. The spatial distribution of settlement has also been analysed
in terms of altitudinal zones by using 500 meter interval, such as 3 000 – 3 500; 3 500 – 4 000 m
and so on. Further, the analysis of the settlements of high altitudes is made with reference to
three broad drainage basins like the Karnali, Gandaki and Koshi from the west through the east
covering entire country. Furthermore, the analysis is made by using tables, graphs and GIS and
freehand software generated maps wherever feasible.

Results and Analysis
Overview of High Altitude Settlements in Nepal
Nepal’s mountains include the Greater Himalayas, the Inner Himalayas and the Tibetan plateau
with above 3 000 masl (meter above sea level). The snowline begins at about 5 000 m altitude.
The total area of above 3 000 m altitude covers 24.8 percent of the country’s total area (HMG,
1980), of which 18.9 per cent lies in 3 000 – 5 000 m zone and 5.9 per cent above 5 000 m. One
would expect that human habitation to grow is lower towards the north with its colder climate.
Surprisingly this is not so. One can find that important villages of Manang lying at the altitude
of 3 800 masl. A number of fairly large sized villages are scattered in the altitudes of 3 000 to 3
600 m along the upper course of the Chhokang Chu river on the northern side of Manang
mountains. In the Langu basin to the north of Dhaulagiri Himalaya, the Phopagaun lying at an
altitude of 4 300 masl is perhaps the highest permanent settlement anywhere in Asia where
only barley and potato are grown (Hagen, 1998). These areas are very cold and winter snow
falls below 3 000 m. Regeneration of vegetation is very slow and open alpine grassland is found
above 4 000 m.
Some of the high altitude settlements are Okharpani (3 100m) and Riusa villages (3 041m) of
Mugu, Thakkhola, Thulokhola and Jaljala of Mustang (Gurung, 1980).The principal mountain
peoples of Nepal are Bhote, Sherpa and Thakalis. Due to extreme cold climate most of their
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living areas are not favourable for crop production. In the lower southern river valleys, however
few crops are grown during summer season. Some of them also operate trade business. They
engage mostly in livestock farming due to availability of abundant open pasture lands. They
have nomadic life shifting downward during the winter and upward during the summer in search
of pasture fodder for their livestock and thus build temporary houses for living. So, the
settlements above 3 000 m are both permanent and semi permanent in nature (HMG, 1974).
The seasonal settlements, being mainly single, double and small scattered settlements without
field, or wood pasture settlements with modest requirement of space are situated on small
level shelves in the upper valley, on ridges and crests above the tree limit, on the mountain
saddle, or at the pass sites. Some of them are found on the dividing between the Thakkhola
and the Thulokhola along the abandoned path from Lete to Lumpi which runs as high as 4 500
m. Likewise, the pass site and the level shelves of the Jaljala (3 500m) leading towards Dhorpatan
are also being utilized by several single settlements (Kuhle, 1979). The high altitude settlements
in Nepal can be analysed in terms of three broad drainage basins such as the Koshi watershed
in the east, the Gandaki watershed in the centre and the Karnali watershed in the west (Fig. 1).
Figure 1: Broad Watershed Basins of High Altitude Settlements

Spatial Distribution of the High Altitude Settlements
There are altogether 1,282 high altitude settlements in Nepal. The spatial distribution of these
settlements is quite varied among the watershed regions and altitudinal zones. Of these, nearly
55 percent lie in the Karnali watershed, followed by the central drainage basin. The eastern
watershed has the lowest number of high altitude settlements. Likewise, the altitudinal zone of
3 000 – 3 500 has the largest number of high altitude settlements, with almost three-fifths of
the total. There is a constant decrease in the number of high altitude settlements along with
the increase of altitudinal zones. There are only three settlements above 5 000 masl, but below
5 500 masl; all they lie in the west drainage basin. In cumulative terms, the altitudinal zones
3
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comprising 3 000 and above and ranging to below 4 500 masl, share almost 96 percent of the
total of high altitude settlements.
Table 1: Distribution of settlements by altitudinal zones
Major river
Number of settlements by altitudinal zones (‘00 m) Total
Percent
basins
< 35
35 - 40
40 - 45
45 – 50
>50
Karnali
474
133
79
12
3
701
54.68
Gandaki
175
112
38
4
0
329
25.66
Koshi
113
56
59
24
0
252
19.66
Total
762
301
176
40
3
1282
100
Percent
59.44
23.48
13.73
3.12
0.23
100
Source: Data were calculated from the topographic maps, Survey Department (1995)
The number of dwelling units in the identified settlements ranges from a single to 66. According
to the number of housing units, the high altitude settlements are classified into six groups
(Table 2). Most of the settlement built-ups contain housing units of two and above up to 14.
The settlement size with the number of housing units 2 – 4 constitutes nearly 36 per cent,
which can be said as ‘small settlement’, while those with 5 – 14 housing units share over 37 per
cent and are termed as ‘medium size settlement.’ Large settlements with over 24 housing units,
ranging up to 66 units make up only 3 per cent. The Koshi and the Karnali basins do have the
largest size of settlements with above 48 housing units. Interestingly, there are settlements
with only a single housing unit, which share slightly over 17 per cent. Such single house unit
settlements resemble an isolated shrine at the top of the ridge, or some of them are cow-sheds
widely scattered at the sites above 3 500 m. Table 2 shows that largest number of such single
house settlements are in the Karnali basin, where there are 135 out of the 222 total single
housing unit settlements. The distribution of these different sizes of the high altitude settlements
correspond roughly with their number of the three drainage basins.
Table 2: Distribution of housing units by class
Major river
Number of housing units
Total
basins
1
2-4
5 - 14
15 - 24
25 - 48
49 - 66
Karnali
135
233
274
46
11
2
701
Gandaki
48
118
120
28
15
0
329
Koshi
39
109
85
9
7
3
252
Total
222
460
479
83
33
5
1282
Percent
17.32
35.88
37.36
6.47
2.57
0.39
100
Source: Data were calculated from topographic map, Survey Department (1992/95)

Distribution of Different Sized Settlements by Altitudinal Zones
Table 3 exhibits that all five largest settlements with above 48 housing units lie below 4 500
masl; of which 3 fall below 3 500 masl. Likewise, the largest number of housing units of all sizes
lie in the altitudinal zones of 3 000 – 3 500 masl and then the number constantly decreases, as
the altitude increases. Thus, the table 3 information also justifies that the altitudinal zones, i.e.
3 000 – 3 500 and 3 500 - 4 000 are the most favourable for human habitation. These zones fall
far below the permanent snow line. Another relatively better zone for human settlement is the
altitudinal zone of 4 000 – 4 5000 masl. Just below the snow line zone, i.e. 4 500 – 5 000 masl,
the number of settlements share only slightly over 3 percent of the total high altitude
settlements.
4
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Those settlements lying below 4 000 masl can be related to the availability of resources for
economic and social activities. Available documents indicate that the livelihood of the peoples
of this region is associated with the activities based on grasslands, herbal collection and summer
cropping. Although the daily life of the inhabitants is extremely difficult throughout the year
due to extreme cold, some of the household members do not leave their homes even during
the harsh winter. So, some of the settlements are not completely human less. Most of the
villagers have settlements at two places for seasonal shifting with their livestock. Some of the
high altitude settlements of upper Dolpa, Humla and Mustang have no connection with southern
settlements for six and more months of winter season. Those settlements become isolated
with the other parts of the country during that period (HMG, 1974). However, these relationships
can be verified only if land use information or resource mapping is available.
Table 3: Distribution of housing units by altitudinal classes
Altitudinal
Number of housing units
Total
zones (m)
1
2-4
5 - 14 15 - 24 25 – 48
> 48
3 000 - 3 500
141
265
284
53
16
3
762
3 500 - 4 000
48
111
107
20
14
1
301
4 000 - 4 500
21
62
80
10
2
1
176
4 500 - 5 000
10
21
8
0
1
0
40
5 000 - 5 500
2
1
0
0
0
0
3
Total222
460
479
83
33
5
1282
100.00
Source: Data were calculated from topographic map, Survey Department (1995)

Percent
59.44
23.48
13.73
3.12
0.23

Household and Population of the High Altitude Settlements
As noted above, there are 1,282 high altitude settlements located between 3 000 and below 5
500 masl. Based on the defined built ups of those settlements, it is estimated that they possess
9,827 households, with their 51,486 population. The regional distribution of the household
among the river basins is 5,275, 3,092 and 1,461 in the Karnali, the Gandaki and the Koshi
respectively. Likewise, the distribution of population is 29,490, 14,680 and 7,316 for those
three river basins accordingly (Table 4).
On average, the household number for each high altitude settlement is 7.67 and population
size is 40.2. The number of average households is larger in the high altitude settlements of the
Gandaki basin than those of the Karnali and Koshi basins (Table 4). The average village size in
terms of population is also larger in the Gandaki basin than that of other two basins. In terms of
both average household number and population size, the high altitude villages of the Koshi
basin are the smallest.
Table 4: Estimated households and population size of high altitude settlements
Riverbasins
Housing units
Household size
Population size
Number
Average
Number
Average
Karnali
701
5,275
7.52
29,490
42.07
Gandaki
329
3,092
9.40
14,680
44.62
Koshi
252
1,461
5.80
7,316
29.03
Total/average
1282
9,828
7.67
51,486
40.16
5
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Conclusion
There are 1,282 high altitude settlements with above 3 000 masl in Nepal. They are both
permanent and semi permanent. The size of the settlements defined in terms of housing builtup units ranges from a single house settlement to as large as 66 housing units. As analysed the
spatial distribution of those settlements by broad river basins, nearly sixty percent of the total
settlements are found in the Karnali basin, which is obvious due to its larger high altitude area
than other two river basins like the Gandaki and the Koshi. The Koshi basin has the lowest
number of the settlements. The number and the size of the settlements are found constantly
decreased with increasing altitude. Majority of those settlements are found at the altitudinal
zones ranging from 3 000 to 4 500 masl. Likewise, the settlements having 5 – 14 housing units
are the largest in number, followed by the settlements with 2 – 4 housing units. The first one
can be said as ‘medium size village’, whereas the latter are known as ‘small village settlement.’
There are however five settlements with containing above 48 housing units, which can be called
as largest settlement. Those settlements with a single housing built-up unit are either isolated
built-up structure along the main trail, or shrines at the top of the ridge or cattle-sheds. All
these settlements are estimated to have 9,827 households and 51,486 population size.
Those high altitude settlements with their households or populations are only active in terms
of economic viewpoint during the short summer season, while they are useless area during the
harsh long winter season. In other words, majority of them are seasonally moved to the warmer
areas. Due to extreme cold climate and rugged terrain, cultivation of crops is limited, but however
livestock raising is the principal activity because of abundantly available grazing pasture. Carrying
capacity of the existing grazing land, with virtually no practice of cultivation of fodder grasses is
of great significance for future research. Likewise, study of land use and resource mapping with
respect to area, human population and livestock population would be of great help for further
planning and development of settlements in such high altitude zones of Nepal.
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Abstract
The present paper is an attempt to portray the livelihood patterns of two marginalized
communities such as Majhi and Kumal of Kumaltar village in the Arun valley, eastern Nepal.
Data were collected from all 28 households of both communities. The findings show that
agriculture and livestock now are the main occupations for their living. Prior to these, ferrying,
fishing and pottering were their traditional occupations when they moved to Kumaltar in
several years ago. As the production from agriculture and livestock is inadequate, other
activities such as mobile trading of merchandise goods and local goods, pig and poultry
farming, bamboo and ropes making, and local grains based country alcohol making have
been adopted by them as alternative strategies for sustaining their livelihood. In addition,
recently, the youths of these communities have migrated to different parts within the country,
as well as in foreign countries for employment for better living in the village.

Introduction
Livelihood strategies are defined as the things, individuals and households for making a living or
survive. There are various plans of actions including occupations, jobs and production activities that
a household or an individual undertakes to overcome or cope with the stress and shocks that he or
she has are known as livelihood strategies. According to Chamber and Conway (1992), a livelihood
comprises the capabilities assets (resources, stores, claims and access) and activities required for a
means of living and a livelihood is sustainable when it can cope with and provide sustainable livelihood
opportunities for the next generation. Livelihood strategies are the range and combination of different
activities and choices of individuals or households in order to achieve their livelihood needs.
The strategies of earning livelihood demonstrate continuity as well as change over space and time.
Or, the context and content of livelihood strategies can vary in accordance with time and spatial
dimensions (Paudel 2003). Most rural and agriculture households rely on multiple income sources
and adopt a wide range of livelihood strategies for food security due to inadequate income from a
single occupation. Therefore, basically the livelihoods adopted by the rural communities in Nepal
are derived from the traditional economic activities based on locally available natural resources
such as agriculture, livestock, forestry, etc (Banskota and Pradhan 2007). This paper is an attempt to
portray the livelihood patterns of indigenous communities and the strategies adopted by them over
time in the eastern mountain of Nepal.
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Conceptual Framework
Chamber and Conway (1992) are the ones who have first put forward a normative model about the
sustainable rural livelihood taking account of three major components - capability, equity and
sustainability (Fig. 1). These three components are interdependent and interrelated to each other.
Capability refers to ability of an individual or household to make a living by mobilizing different kinds
of assets. Assets could be tangible and intangible. Stocks like grain, gold, jewelry and savings and
resources comprising land, water, minerals, livestock, trees, equipment, utensils, which a household
commands are tangible assets. Claims are the appeals and demands that can be generally made at
time of stress and shocks for moral, material and other supports. Access refers to the practical
opportunities to use resources and services (transportation, education, health, communication,
market, etc). Equality implies a less unequal discrimination of assets, capabilities and opportunities.
It includes an end to discrimination against marginalized groups and communities (women,
untouchable, and minorities). Livelihood sustainability is a function of how assets and capabilities
are utilized, maintained and enhanced in order to preserve livelihood. This can be separated into
two levels - local and global. This concept is widely used in the filed of sustainable livelihood analysis.
The analysis adopted in this paper is entirely based on these concepts.

Livelihood
capabilities

j

j

Figure 1: Components and flows in livelihood
People

j
Living

j

j

j

j

Stores and resources

j

j

j

j

Tangible Objects

j

Claims and access

Intangible Objects
(After Chamber and Conway, 1992)

Data and Methods
This study has been based entirely on the data collected from the field survey in a village of
Kumaltar in Bhojpur district, eastern Nepal. Being a small size village, comprising two indigenous
communities such as Majhi and Kumal with their 14 and 14 households respectively, all of them
were covered for the survey. A set of questionnaire was used to collect the data related to
landholding size, production of grains, livestock husbandry, occupation, income sources and
other socio-economic aspects of the household and coping strategies under stress. Focus Group
Discussions were also used to acquire information on changing pattern of occupations and
economic condition, attitudes towards employment in abroad, etc. This method was carried
out separately for each of two communities.
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Results and Analysis
Study Area
The village Kumaltar is situated in Charambi Village Development Committee of Bhojpur district
(Fig. 2), which is located in the remote area, quite far away from the district headquarters –
Bhojpur town. The village situated at the altitude 410 m above sea level is an isolated settlement
near the Arun river.

It covers an area of 4 km2. Being in the valley, the climate is of sub tropical type. Here, drought
is common that poses a great problem. Agriculture is the mainstay of those two communities,
which is entirely based on rain-fed.

Livelihood Activities
Agriculture – as a major occupation
Agriculture was the major occupation of Kumal and Majhi. The field survey shows that it provided
employment to over 80 per cent of the total households. It was followed by livestock raising.
However, they adopted two farming in an integrated form, as in other rural areas of Nepal.
Table 1 shows that majority of the households lie in the landholding category with 10 ropanis
9
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and below and even of this, Bari an inferior in productivity quality occupies larger area than
Khet. There were few households with large landholding size with over 15 ropanis of Bari. Only
one household had Khet with over 20 ropanis. The average size of landholding was 15.8 ropanis
with Bari 9.8 ropanis greater than Khet 6 ropanis.
Table 1: Distribution of households by landholding size category (Ropani)
Community

<5
5-10
10-15
15-20
>20
Total
Bari Khet Bari Khet Bari Khet Bari Khet Bari Khet Bari Khet
Majhi
5
3
5
2
1
2
3
14
7
Kumal
3
1
3
4
3
1
2
3
1
14
7
Total
8
4
8
6
4
3
5
3
1
28 14
Source: Field survey, 2008
Note: 1 Ropani= 0.051 hectare; Bari = un-irrigated upland terraces and Khet = irrigated farm land.
Both Majhi and Kumal farmers grew maize, rice and Junelo (a kind of grain especially used for
making liquor and sometime for rice) as principal crops. Other crops were tobacco, pulse, bean,
almond, and Philunge (a kind of oil seed related like sunflower). Rice is grown in Khet, mainly in
the Raghuwa basin. Large households with landholding below 5 ropanis have grown Junelo,
while those of 5-10 ropanis grew paddy. Larger households growing paddy belonged to Kumal
(Table 2). The yield of Junelo was lower than other grains although it has been cultivated regularly
as a winter crop. Junelo is used for making liquor (country beer), which is a common drinking
item of both ethnics. Most Majhi households cultivate rice as share cropping on the Khet
belonged to other ethnics such as Rai under Adhiya system. Some of the households of both
ethnics with small landholding also have adopted Khoriya (slash and burn farming) in the public
forest areas for growing Junelo. Later, Khoriya has been converted into sedentary system on
Bari terrace fields; this has been the case of two Majhi families and one Kumal family.
Table 2: Production (Kg) of major grain by household
Ethnicities
Paddy
Maize
Junelo
<5 5-10 10-15 >15 <5 5-10 10-15 >15 <5 5-10 10-15 >15
Majhi
1
8
3
6
6
2
- 13 1
Kumal
1
2
3
2
3
4
5
2 11 2
Total
2
10
6
2
9
10
7
2 11 3
Source: Field Survey, 2008
Note: 1 Muri Paddy = 48.77kg, 1 Muri Maize=68.05 kg, 1 Muri Junelo=65kg.
The farming system is of primitive one. Limited and small landholding, rain-fed farming due to
lack of irrigation facilities, dry land due to frequent drought, and lack of other agriculture facilities
are found to be responsible for subsistence farming that rarely supported them for year round
consumption. In addition, particularly the Majhi farmers found not take care in producing crops
properly. They used to spend more time for entertainments like visiting bazaar, celebrating
festivals and other traditional ceremonies and the like. This is also justified by the findings of
study carried out by Khatry (2002) on Majhi community.
Further, the livelihood from mere cultivating of crops is becoming harder and harder to both
communities. Till 1988, all Majhi and Kumal households had paddy field or Khet – a productive
farm land. By 2008, only seven each of both households had the Khet due to sold out of Khet to
10

Livelihood Patterns of Majhi and Kumal Communities in the Arun Valley, Eastern Nepal -Dhyanendra Bahadur Rai

their neighbor communities. All the households however have till now owned Bari, though its
area has been decreasing. Losing ownership of land, especially Khet and its fragmentation was
higher among the Majhi than those of Kumal. For instance, during 1988-2008, four Majhi
households had sold their Khet to Rai and likewise, some of them also sold Bari to Kumal. Two
Kumal families became Khet less, as their all Khet land was swept away by the stream (Raghuwa)
flood.

Livestock Farming - an important occupation
As indicated above, the Majhi and Kumal adopt animal husbandry together with crops as an
integrated farming system. Both communities have commonly reared cow, goat and fowl,
whereas pig is found to be reared in small number in the both communities (Table 3). Only one
household of Kumal family has kept buffalo.
Table 3: Distribution of livestock by household
Majhi
Kumal
Buffalo Cow Goat Pig Fowl Buffalo Cow Goat Pig
<25
6
5
12
3
1
3
3
12
5-10
5
1
4
5
4
> to
1
8
7
3
4
Total
12
13
12
14
1
11
11
12
Source: Field survey, 2008
No. of livestock

Fowl
2
4
8
14

Most of the households have raised a pair of oxen for ploughing and manuring and keeping female
cow is not for milk purpose, but for producing male cow. Kumaltar was favourable for raising cows
until some years ago owing to adequate grassland for grazing. But in the recent years, the naturally
grown grasses are being invaded by a plant species, locally called as Banmaara and therefore rearing
of cows has been a great problem. Besides, there is also lack of sources of water in the village for
grazing animals. The main purpose of pig rearing is nowadays to produce piglets for selling. In the
past, they used to keep pigs for meat and manure.

Changing Pattern of Occupations
According to the old Majhis, they had come to Kumaltar from the Dudhkoshi river basin
about 250 years ago. They were brought by the inhabitants of the Arun Valley for involving
in boating work for the people crossing over the Arun river. During that time, the people of
Bhojpur used to cross the Dudhkoshi river on the traditional route to Kathmandu. After
this the Majhis adopted boating and fishing as their major occupations for their livelihoods.
Nowadays, they are involved in the boating only as wage worker, due to the provision of
local government of free competition in which the Majhis are not being able to compete
with other educated, exposed or migrated people. They are still involved in fishing and
boating activities at small scale, but these activities are not adequate to support their
livelihood. They have to shift to agriculture mainly due to the construction of suspension
bridges over the river, entry of other people in boating, decreasing of fish population in
the river and growing population of Majhis.
The Kumales have a different story. According to old Kumales, they had come to Kumaltar for
making clay pots due to very suitable soil available here. Initially, the Kumales were involved in
11
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making pots as the main occupation for livelihood. They were partially involved in agriculture
and livestock farming during that time. In recent years, their traditional occupation of making
clay pots has been totally abandoned due to import of utensils made of plastic, steel, silver,
brass, and copper. This has made them involved in adopting agriculture for their livelihood. By
tradition, Kumal is an occupational caste of clay pot making throughout the country. This
traditional occupation of Kumales has been gradually disappeared and shifted towards
agriculture even in other places like Dawa, Bokhim and Taksar (Bhojpur), Tumlingtar
(Sankhuwasabha), all lie in the Arun Valley.

Food Security - a Serious Problem
There is not a single household having food surplus over a year. Table 4 shows that only twenty
Table 4: Status of food sufficiency of the five percent of the households have hardly met
their consumption by own production from
households
agriculture. None of the Majhi’s households
Communities
No. of households by
reported that their own production is sufficient
month classes
throughout the year. Comparatively Kumal’s
<3
3-6
6-9 >9
households have better position in foodMajhi
3
5
5
1
sufficiency than those of Majhi. It is evident from
Kumal
3
3
2
6
the Table 4 information that 6 households of
Total
6
8
7
7
Kumal had food sufficiency for over 9 months,
Source: Field survey, 2008
as compared to only households of Majhi.
Food shortage is a chronic problem among these two communities of Kumaltar. One of the
factors of food scarcity is the inefficiency in allocation of stored grains to the rest of the months.
They use to consume foods extravagantly particularly in social and cultural feasts such as
marriage, birth and death ceremonies (Rai, 2008). In addition, the Majhis use much more grains
for making liquor than the Kumal.

Coping Strategies for Livelihood
The Majhi and Kumal have now adopted earnings from working in other parts of the country, as
well as in other countries as an emulating strategy for securing livelihoods.
Table 5 shows that more than 75 percent of the youths (20-35 age groups) of Kumaltar have
Table 5: Labour migration for employment migrated to foreign countries. Among them,
about 97 percent migrants are destined to
Destination Places
Majhi Kumal Malaysia and Gulf countries. The proportion of
the youth migration to India for earning is
Gulf countries and Malaysia
8
4
limited. Seven people have migrated to other
India
1
1
places of Nepal for earning. The number of
Within Nepal
5
2
migrants of Majhi was nearly two times of Kumal.
Total
14
7
According to the families of those working in
Source: Field survey, 2008
abroad, they have not made a significant
achievement over their existing occupation. Despite such condition, however, the youths of
both Majhi and Kumal of this place are migrating in the foreign countries for employment.
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Livelihood practice is considered as a continual and changing process of individual as well as
household’s economic and social activities in order to fulfill livelihood needs. There is a
continuous search for new strategies and ways for their survived in the changing environment.

Income Sources
Different studies reported the larger the sources of income the greater is the income level of the
households (Rijal 2006; Subedi and Pandey 2002). But in the context of Kumaltar, the situation is
reverse. Fifty percent of the Majhi households
have taken four different sources of income for
Table 6: Classification of households by
their livelihood and likewise fourteen percent of
income sources
the Kumal households have adopted four
activities. A large number of household with 50 Communities
Number of sources
per cent are related to three sources of income
Single Two Three Four
(Table 6). Comparatively the livelihood of Majhi Majhi
2
5
7
seems to be difficulty than that of Kumal, though Kumal
5
7
2
the sources of income of the former are more Source: Field survey, 2008
than the latter.

Adaptive Strategies by Majhi and Kumal Community Under Stress
The strategies adopted by Kumal and Majhi during stress are different. There are six different types
of alternative activities adopted by them as shown in Table 7. Majhis have adopted wage labour in
agriculture, selling of their own reared live animals and mobile trading as the most important activities
in order of importance as coping strategies during the livelihood stress. In case of Kumal, the three
most priority activities in order of importance are livestock selling, borrowing money and grains and
mobile trading
A large number of Majhi women are used to work as agriculture labour in the paddy field during the
planting and harvesting periods. Recently, the sale of piglets has become a good source of income
during the period of adversity. Cows, goats, and
Table 7: Adopted strategies under stress
chickens are also other income sources for them
in difficult situation. They used to go haat
Copingstrategies
% household
bazaars (weekly markets) held in Khandbari,
Majhi Kumal
Chainpur, Dingla, Champe, Jhyaupokhari, etc as
Livestock selling
25
39
mobile traders for selling merchandise goods
Wage labour
36
7
(salt, rice etc) they purchased from Leguwa and
Borrowing
12
25
Baireni. They also used to sell their own
Lending
3
12
products and locally produced goods like
Portering
9
4
tobacco, pulse, almond, eggs, chickens, goats,
Mobile trading
15
13
piglets, fish and different kinds of seasonal fruits
Total
100
100
in those markets. After the construction of the
Source: Field survey, 2008
Hile-Leguwa road, they have adopted mobile
trading as a new occupation.
During the adversity period, Kumales like Majhis used to sell their domestic animals like piglets,
pigs, goats, cows, etc. They rarely prefer to work as labour in other farm. They used to borrow
money, mobile trading and some of them lending money to others too in such situation.
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Summary
There is changing in the livelihood patterns and coping strategies of the marginalized communities
like Majhi and Kumal of Kumaltar village in the Arun valley over time. Both communities had adopted
initially boating and fishing and clay pot making as their traditional occupations, which later changed
to agricultural and livestock farming as major economic activities for their livelihood. As agriculture
and livestock became inadequate to support their families throughout the year, due to limited
agricultural land, poor quality soil, lack of irrigation, diminishing grazing lands, importing new
innovative products replacing their traditional products, etc, working in other parts of country and
abroad such as Gulf countries and Malaysia has been a new strategy for the livelihood. The traditional
micro enterprising activities such as pig farming, bamboo work, mobile trading etc are also the
important cash earning activities of both Majhis and Kumales. Among these, mobile trading in periodic
markets has become one of the major means of livelihood after the construction of Hile-Leguwa
road. The findings also demonstrate that more sources of income provide more options and
alternatives for sustaining livelihood but more irregular sources of income do not play an important
role for a secured livelihood.
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Abstract
Farmers’ knowledge and practices on local versus modern inputs on peri-urban agriculture
were investigated by interviewing 20 vegetable growers with purposive sampling in the
Manahara river basin of Kathmandu Valley between November 2005 and January 2006.
Further data were collected from group discussions, key informant survey, and
observation. This paper attempts to explore some contradictions between scientific and
local knowledge on peri-urban agriculture practices. The farmers have now intensified
their production to meet the urban demand. The transition has made the farmers
adopting improved farming techniques related to the green revolution over traditional
practices. The farmers’ practices demonstrate to some extent a link between scientific
and indigenous knowledge. They also realise that the institutional extension support is
essential to identify and proper use of agricultural inputs available at the local markets,
so that the agriculture production can be achieved in a balanced way.

Background
An urban area tends to sprawl over its vicinity. The urbanization process accelerates when
there is a high rate of population growth and high urban-bound migration, which results into
high rate of demand for land for various non-agricultural uses like housing, institutions, hotels,
shopping complexes, recreational and sports, parks, industries, etc. The high rate of demand
for urban land brings about high ‘opportunity costs’ of urban agricultural land. Consequently,
land that is classified as agricultural land in such rapidly growing urban areas will be reduced
continually and traditional agricultural systems will be changed. Ultimately, agriculture in urban
areas may be found only on lands that have been planned but not yet been used for nonagricultural purposes.
It is no doubt that the people living in urban and peri-urban areas are engaged in some sort of
agricultural activities - crop production, vegetable farming (horticulture), floriculture, or livestock
raising - on small fields, backyards, river banks, and even rooftops. Urban agriculture can be
defined as the growing of plants and raising of livestock for food and related activities like
production and distribution of inputs, and processing and marketing of products within the
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city or in the peri-urban areas (Pradhan 2008). It is a natural phenomenon that such activities
are carried out wherever possible and necessitated. Peri-urban agriculture (PUA) is by nature
supplementary to rural agriculture and plays only a marginal role in the development of national
economy and security (Briggs, Badir, and Mekki 1999). Farmland prices may rise as urbanization
intensifies but farmers can either shift to intensive farming or reap windfall profits by selling
land for urban uses.
PUA contributes better livelihood of the urban poor by providing non-market access to food
and offering jobs and incomes (ECOSOC 2000). It refers to farming nearby the cities, generally
intensive or semi or fully commercial production which is becoming a permanent pattern of
urban land use. Growing urban population and their demands for food and other agricultural
products will also have some major impacts on land uses in peri-urban areas. Therefore the
importance of PUA in this regard is crucial especially in low-income developing countries like
Nepal. It is also often a main source of supply for fresh products such as vegetables, fruits and
fresh milk. Food security and health of urban families partly hinge on PUA. These positive aspects
of PUA have only recently been recognized and drawn attention of international community
(Sapkota and Andersen 2004).
PUA has been practiced from the very beginning in Nepal and the farmers have been operating
agriculture under different sets of conditions and choices. However, PUA has a huge challenge
to protect it from rapid and haphazard urbanisation of Kathmandu, mainly due to rapid rate of
migration with over 5.5 per cent per annum (Pradhan 2004). Some studies have been carried
out to analyse the urban agriculture in Kathmandu valley (Pradhan 2008; Devkota and Pradhan
2006; Rajbanshi 2009). In Kathmandu, production of agriculture crops under PUA is usually for
the self consumption, yet not all products are consumed. For these, farmers who sell all or part
of their produce, market access is an important factor and most of the agricultural products are
determined by urban demands. Further, because of proximity to the means of transports and
communication, labour availability and market, agriculture in the peri-urban areas is becoming
modernised rapidly. It is in this context, the aim of this paper is sought to explore some
contradiction and interface between scientific and local knowledge on peri-urban agriculture
in the Manahara river basin of Kathmandu valley, Nepal.

Study Site, Methods and Materials
The Manahara river basin or low-lying land (Phant) belonged administratively to Madhyapurthimi
municipality lies in the central part of Kathmandu valley. It is selected for this study for many
reasons: firstly, this area is being intensively used for agriculture due to favourable soils and
drainage for the production of all-seasons crops; secondly, the traditional irrigation system is
still maintained which is not sufficient for rice production, the major staple crop; thirdly, this
area lies nearby to major market demand centres such as Kathmandu and Patan; and lastly, the
local farmers have easy access to major city road networks that have been essentially important
for bringing farm requirements like agricultural tools, fertilizers, pesticides, as well as for
transporting their perishable vegetable products to the demand places. Thus, this area is one
of the main sources of production of varieties of seasonal vegetables for the urban dwellers of
Kathmandu Valley.
Data were acquired from the field work carried out during 2005-2006. A preliminary survey was
undertaken using a checklist for gaining information about the best general locations of preferred
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cultivation sites and then an in-depth interview and observation methods were used for the
data collection. The survey tools like structured questionnaires and observation protocol sheets
were used respectively in both survey methods. In the in-depth interview, altogether twenty
farmers who were also the heads of the households were participated. To gain a better
appreciation of the epistemologies and practice of peri-urban farming, the researcher conducted
detailed interviews (question focused) with the local farmers. Interviews with the key informants
(ward chairman, senior citizens, and agrovet shopkeepers) were undertaken to gain an overview
of their perceptions about how the PUA system was being managed. Further information was
obtained from several informal discussions being made with other local informants.
The local people’s ideas regarding the fertility of soil, use of manure and fertilizers and other
inputs, micronutrients, etc were recorded and analysed so as to find out to what extent they
correlated with the expert knowledge. The analysis is basically of descriptive nature. This is so
for bringing out the farmer’s knowledge and closeness to the scientific knowledge.

Results and Discussions
Soil Fertility Status and farmers’ knowledge
In the Manahara basin, there exist two basic types of soil fertility maintenance such as manuring
and management. The practices of the farmers are that crop residues are burned, ash added to
the farmland, chicken and livestock manure spread on the farm fields, and leaf litter and night
soil (in some cases) also spread on the fields. These are widely practiced by the local farmers in
both Khet (irrigated land) and Bari (un-irrigated upland terraces). The knowledge of the farmers
is that they use farmyard manure (FYM) or almost all vegetable plants on the farmlands. FYM is
a mixture of straw, cow dung, urine and other plant materials. According to them, raw cow
dung is not good for vegetable farming and therefore, they prefer FYM for the farmland, because
they know that FYM regulates the supply of nitrogen and changes the colour of the soil which
is essential for absorbing sunlight. To some extent, the farmers burn grasses before raining in
order to enhance fertility levels through the release of nutrients.
The analysis of soil samples indicates that the levels of nutrients are on the whole not a problem
except boron. Most soil pH values fall within 3.5 to 5.4 (extremely acidic to moderately acidic),
indicating pH to be more serious than reported from other middle hill areas, such as Jhiku
Khola area in the east, where the pH value was 4.94 in red soil and 4.78 in non-red soils (Schreier
et.al 1994 cited in Shah 1996). There was a large variation in available P levels, ranging high to
very high. About fifty five per cent of exchangeable K values were in the range of high to very
high. Boron is completely deficit and in the case of Zn it is not much problem.
Most farmers have practiced intensive vegetable farming that allowed them to produce more
vegetables and managed plant diseases for some decades with few outside inputs. Traditional
farming systems and managements still exist in the area, to some extent. The traditional system
is being passed down for many generations. However, many of their successful practices have
been forgotten or abandoned in some cases of peri-urban farmers.
About 25 years ago, most of the local farmers used to use night soils for the betterment of soil
and thus so as nutrients for the plants. They believed that the night soil was the main source of
nutrients for the vegetables. But now, this practice is almost disappeared because of the
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availability of different industrial product nutrients (i.e. chemical fertilizers and micronutrients).
According to them, when they used only FYM, organic manure, and homemade pesticides and
insecticides, the quality of soil was very good and in fertile condition. But when they began to
use chemical fertilizers without adequate knowledge in their vegetable farms, they complained
that the quality of land has been degraded and faced the plant-damaging problems. They still
prefer to apply organic manure in the field, instead of using high cost and low quality chemical
fertilizers and other nutrients.
Table 1: Troubleshooting chart for compost pile/heap
Farmer’s claim regarding
compost preparation

Problem of the symptoms
which farmer’s claim

– The pile is damp and good – Lack of nitrogen

Suggestions from Agricultural
Extension Office

– Mix in a nitrogen source

smelling, but still not heat
up

such as manure

– The compost pile is cold –
and wet

Too much rain or
moisture

–

Cover with a mulch of
finished compost or a tarp

– The compost is damp and – Compost pile is too small – Collect more material and
warm only in the middle

–

The pile attracts flies,
rodents, and pets, etc

mix it into the existing pile

–

Not mixed well. Meat
scraps may have been
added to the pile

– The interior of the pile is – Not enough water
–

dry
Has a bad odour

– Not enough air

–

Do not add meat scraps.
Mix the pile and cover with
soil

– Moisten and turn pile
– Aerate it. Add dry material
if the pile is too wet

Source: Field Survey 2005/06
Despite the preference of manure of the local farmers, it seems that they are facing the problems
of compost preparation, which is basically embedded in their traditional practices or knowledge.
Compost is not properly decomposed due to several reasons, as mentioned in Table 1. During
the survey, the agricultural extension office provided suggestions about how to solve the problem
of compost preparation. The farmers who had the problem of compost preparation, they did
not consult nor visited to the extension officer, but instead they shared these problems with
other farmers and tried to settle down the problem themselves. If they were not able to solve
the problem they then consulted the agro-vets.
Thus, the farmers have practiced of a blending method of both local and scientific for soil
fertility management. The farmers claimed that when chemical fertilizers and pesticides were
introduced, the production of vegetables increased, but then gradually they faced a number of
problems regarding the loss of soil quality. According to them, the soil turned into dry and
harder and as a result, some of the vegetables they previously cultivated satisfactorily have not
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Farmer’s Choice and Farmer’s Voice on the Use of Local ........ -Kanhaiya Sapkota

been grown as expected. It seems that the soil fertility has gradually been declined due to
inadequate and imbalanced application of nutrients through chemical fertilizers and improper
farming practices as to the demand of modern system. The dominant view expressed was that
although the soils were of high quality, they now have become fragile for intensified cultivation
due to frequent use of chemical fertilizers and pesticides. Thus, maintaining soil fertility has
been a crucial challenge in having a sustainable agriculture in the Manahara basin (Sapkota
2003).
The farmers have also used crop rotation method. Different crops used and replenish different
minerals. Some of the farmers used to leave crop residues on the field after harvesting for
erosion prevention, retaining moisture and enriching the soil. For instance, the minerals within
the maize stalks and hay as well as other plants decompose back into the soil and which in turn
provide more organic matters to the soil. Farmers argued that even supply of chemical fertilizers
is increasing, they are unable to maintain soil fertility, and yields are declining. It is argued that
crop rotation is not always economically feasible particularly in the case of peri-urban agriculture
system, because it is market oriented farming system and farmers depend on the urban demand.
According to Chaudhary and Manandhar (1996), Nepal’s per hectare nutrient consumption is
not only the lowest in Asia but also highly unbalanced in terms of NPK application. The cropping
patterns have not incorporated legumes and other crops having nitrogen-fixing ability but were
mostly based on market oriented crops, which possibly removed significant amounts of nutrients
from the soil. The farmers have adopted improved variety of seeds and therefore they have
given less attention to the traditional source of nutrients (organic manures from various sources
like FYM, green manure, crop residues) for ecological maintenance of chemical and physical
properties of the soil.
The fields are hoed one or two days before planting or sowing of seeds in the belief that it will
exposure to the sun to kill the weeds. But in some cases, they left the weeds on the soil surface
as protective mulch, to recycle nutrients and to allow nitrogen assimilation through the bacteria
decomposing the plants. The crops can then develop fully. Similarly, they put some chicken
manure with other compost manure during the field preparation or levelling the land for
plantation. Manual weeding is carried out during the field preparation and in other times before
harvesting. Burning weed is also a traditional practice. Here Rappaport’s (1967) argument for
the separate analyses of ‘cognised’ and ‘operational’ models is reflected, because we can
categorise separate views on the basis of local and scientific knowledge. It indicates that the
importance of the interaction from an ‘outsider’s perspective’ which can help us to understand
the relationship between the local knowledge and its correlation with the scientific explanations.

Trend of Use of “Local” versus “Modern” Inputs
Labour force is the main pillar particularly of the labour intensive farming system. Basically, the
local farmers used to prefer to use their own family members as labours, but due to
modernization, improvement in economic status, they now have limited family labour and have
to hire labour mainly for the land preparation. After the introduction of chemical fertilizers and
pesticides and insecticides in the farming, women’s works have been reduced. Before that, the
women used to prepare pesticides/insecticides by themselves at home and even put on the
farm. Why the nature of women’s work has now changed is that the insecticides/pesticides and
even organic manure can be easily available in the market.
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A question was asked about the difference in the impact of use between two types of common
chemical fertilizers such as urea and DAP (di-ammonium phosphate) during the time of sowing,
the farmers responded that:
DAP turns out to be better because at the time of sowing, it gives the seed enough
heat (Takat or Shakti) for the plant to grow and that it does till the end the plant
maintains itself well. Urea cannot give so much. The heat given to the seeds through
DAP will enable them to increase production later.
Similarly, they also told that “urea makes plant grow, DAP makes it sprout”. To some extent, the
local farmers have knowledge about the impact of the use of chemical fertilizers. Accordingly:
“If we put more fertilizer, plant will grow taller. When it grows tall and we irrigate it,
then there is a danger of the plant falling. If the standing paddy plant lodges, the
production will be lower.
Decisions about what crops to grow in the field are directly tied with the availability of inputs.
They claimed that excessive use of chemical fertilizers would adversely affect on the soil. In the
interesting discourse of farmers, comparisons between manure (gobar mal) and chemical
fertilizers (desi mal or rasaayanik mal or sarkari mal) loomed largely. While speaking of the
strength of the soil, they inevitably pointed out a huge difference between manure and chemical
fertilizer as well as among different kinds of fertilizers. The farmers were asked why they now
needed larger amount of chemical fertilizers than in the past. They replied that due to the
degradation of the quality of soils (dry), they now have used more and more chemical fertilizers
than in the past. All the farmers thought that organic manure would be better for the land than
the chemical fertilizers. According to them, manure releases its Takat or Shakti gradually, whereas
chemical fertilizers release its energy all at once. They explained:
“There is an enormous quantity of power in gobar mal. Even urea does not have so
much as gobar mal does have. Similarly, gobar mal allows to increasing the growing
strength (Baliyo) of the land and makes the farmland soft and fertile. When the lands
become fertile, the production will increase. If we apply gobar mal, its effects will last
for several years. It doesn’t dissolve all at once but the desi mal dissolves all at once.”
These are some examples of knowledge of local farmers about soil fertility, use of manure and
fertilizer and management. The farmers admitted that they have become lazy because of the
easily available of fertilizers. There might be several reasons, such as lack of grazing land for
livestock in the study area; rising in transportation cost day-by-day, not availability of manure
in time of need through middlemen, etc. Whatever the reasons might be, they have to
increasingly dependent on the use of chemical fertilizers and thus the use of chemical fertilizer
has been increasing day by day. According to the farmers, applying chemical fertilizer in the
rainy season is a tricky business:
When there is excess water, urea dissolves in it, goes underneath, and doesn’t give its
benefits to the crops. On the other hand, if we put it and there is no rain for four to six
hours, it is all right. A minimum of six hours needed for the plant to absorb the
nutrients. If it rains immediately after the application, it will go waste.
The farmers have used a wide range of micronutrient mixtures such as borax and boric acid; all
referred to as ‘vitamin’ in the local terms to increase agricultural productivity. The local farmers
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believe that the use of micronutrients is necessary to put a stop to decrease in the productivity
of soil caused by excessive use of chemical fertilizers in the past. But, they were not so much
aware about the knowledge of the types of micronutrients required for the vegetable crops.
The farmers claimed that the quality of fertilizers and pesticides or insecticides available at the
local markets was not good and that those importing from the neighbouring districts of India
was not of good quality. As a result, they argued that the quality of soil decreased due to the
use of those poor quality chemical inputs. To verify the quality, eight different types of chemical
fertilizers were collected and analysed their properties in the laboratory. It was found that all
those had an acceptable quality. Despite this, the local farmers did not believe in the Indian
fertilizers; instead they trusted either on domestic products or those of Japanese, Indonesian,
and Bangladeshi.
The above discussions indicate that soil fertility and nutrient use efficiency of the plants are
very important matters to be considered for scientific plant nutrient management. Thus, proper
knowledge of nutrient availability and nutrient use efficiency is essential for the local farmers
in order to help increase in the vegetables production and mitigate the problem of environmental
pollution due to overuse of fertilisers.

Conclusion
The peri-urban agriculture in the Kathmandu valley is facing a crucial challenge because of the
rapid and haphazard urbanization. In recent years, the local young generations have no interest
in their parental traditional farming activities, such as urban farming. They rather prefer other
income generating activities. Although the peri-urban agriculture in the Manahara river basin
is still gaining impressive achievements, the area is encroaching by the urban sprawls and that
the existing production of vegetable crops has declined due to improper use of locally available
substandard chemical fertilisers and diminishing in the use of traditionally practice manure.
Increase in the vegetable production is seen due to the use of chemical fertilizers. But the
adverse impact of excessive use of chemical fertilizers and pesticides was also seen. Intensified
cropping and used of fertilizers have led to very low pH values.
The local farmers have been trying for long time to sustain the agricultural production through
using indigenous compost and farmyard manure system. This now has been replaced by the
imported technologies of the green revolution such as chemical fertilizers, insecticides and
pesticides and others. However, due to lack of adequate knowledge regarding fertilizers and
other inputs, the local farmers have little or no idea about the contents and proper use of those
inputs. They even have little knowledge about the nutrients demand by crops and nutrient
supply from the soil. Yet, the urban agriculture in such peri-urban areas of Kathmandu valley is
essential for income generation among the poor farmers, maintaining greenery, and meeting
local demands of vegetables. Due to the lack of institutional extension support, the local farmers
are not being able to produce the vegetable crops as desirable. Therefore, it is necessary to
intervene for the scientific knowledge transfer to them not only for sustained production of
agricultural system, but to enrich their power in the choice of inputs and crops for growing, as
well.
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Abstract
Domestic work is often considered as the women’s work, but in the recent years many
males have entered into this occupation. It was a customary to confine women into
domestic space and thereby improving a system of both spatial control and social control
on identity by males. The present paper tries to examine the socio-economic status,
livelihood strategy, gender division of labor in domestic workers and the power relation
with the owners and their family. The analysis is based on focus group discussion, key
informant survey, observation and questionnaire survey of 63 domestic workers at several
localities of Kathmandu. The findings indicated that majority of domestic workers were
of 15 to 19 years of age. Many used to leave their homes for their desire of better
education in the urban area. However, in terms of a livelihood strategy this occupation
had rarely helped their parents economically. There existed discrepancies in work hours
and types of work between male and female domestic workers. Yet, a very positive sign
was that majority of domestic workers were being sent to school and allowed to use
their free time study and other social activities. So, there has been a change in attitude
of the owners towards them.

Introduction
Livelihood strategy can be anything that helps to sustain a life or a family. In a society, every
single person struggles for the livelihood and there are several ways by which people try to
make their living better. Domestic work is also not an exception. Domestic workers (DWs) or
laborers are defined as the people working in the employer’s (owner’s) house with or without
a wage for the domestic chores like washing dishes, cooking, cleaning, looking after the young
children, and other household activities (Sharma, et al. 2001).
In Nepal, domestic work lies in the category of informal sector activity and therefore, the workers
do not have a specific category of work, working hour, or wage. In recent years, many people in
the urban areas are being employed as domestic workers, which have become an unavoidable
part of urban life (Sapkota 2006). Since the past few decades, the urban society has been
transformed. One is that the joint family is slowly turning into nuclear family and that such
families tend to keep domestic workers as helping hands in their houses (Poudel and Sapkota
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2005). An ILO-IPEC study conducted in 2001 pointed out that there were about twenty-two
thousand domestic workers in Kathmandu Valley.
Domestic work in Nepal has a long history. Kamlari, Dhai, Haliya, Kamaiya, etc are some of the
terms used to denote the types of domestic workers across Nepal (Gotame 2009). Though the
Government of Nepal has abolished DWs or bonded labor through adopting acts, it is not yet
uncommon to observe large number of DWs in the urban areas. In the past, domestic work in
the urban areas was mainly of women’s work but in the recent years men have also entered
into this occupation. It is generally the women who are given the responsibility for performing
domestic works because they are in one way or other tied to the home and this nature has to
do with both the traditional division of labor and their sex (Subedi and Baral 2008). It has
almost become a trend in Nepal that only men plow, while women’s work is to fetch water from
public sources. Women cook, care for children, wash clothes, and collect firewood and fodder.
Men perform heavier agricultural tasks and often engage in works that bring in economic sources
(website: everyculture.com). Massey (1998) viewed it as the men’s attempt to confine women
into domestic space and thereby improving a system of both spatial and social controls on
identity. However, nowadays the competition among men in so called masculine jobs has resulted
in men’s increasing involvement in the domestic work which is traditionally a women space.
This invasion in the traditional division of labor has led complexity in the service sector, as well
as in the power relation in the society. In this context, the present paper seeks to discuss the
status of domestic workers in the urban areas with a particular focus on issues like livelihood,
gender difference in domestic work and power relation the domestic workers share in their
working place, as well as in their families.

Figure 1: Study Area
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Study Area and Data Base
This study was carried out in the northern Kathmandu Valley, comprising the selected localities
of Budhanilkantha, Sukedhara, Chabahil, Sifal, Gausala, and Tilganga (Fig. 1). The localities were
selected due to the schools with DWs enrolment and the Children-Women in Social Service and
Human Rights (CIWISH) that is being involved in awareness campaign for domestic workers.
The data for this paper were collected through questionnaire survey, focus group discussion
(FGD), key informant survey (KIS), and observation survey. Altogether 63 respondents with 25
males (40%) and 38 females (60%) having DWs were selected as samples. In addition, 50 DWs
were chosen from five higher secondary schools, namely Mitra-Chabahil, Mangaldevi-Gaushala,
Bal Byabasayi-Sifal, Dhumbarahi-Sukedhara, and Sharada-Tilganga. Furthermore, 13 individual
DWs from Budhanilkantha locality were selected through snowball sampling for acquiring data
on working environment. A semi-structured questionnaire consisting of 34 questions was
designed and administered. Based on checklists, FGD and KIS surveys were used to gather
information on DWs’ behavior and gender division of labor in domestic works and their physical
problems during the work. FGD surveys included groups of women, men and men-women mixed.
Discussions were also held with the personnel of the Nepal Independent Domestic Worker’s
Trade Union (NIDWU) and acquired information on pros and cons of DWs. Observation of DWs
at sites was also carried out to get additional information.

Origin of Domestic Workers
As Kathmandu is the heart of the country, it draws people from different parts. However,
geographical factor is the most significant one. The survey result shows that larger proportion
Figure 2: Origin of the domestic workers

Source: Field Survey, 2008
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of DWs was from neighbouring places than the far distant places. Figure 2 shows that more
than one-third of DWs was from Kathmandu’s northern adjoining districts like Dhading,
Sindhupalchok and Nuwakot. Some of them were from far western districts like Doti and Surkhet;
many from far eastern districts like Sankhuwasabha, Sunsari, Khotang, and Udaipur, as well as
from southern Tarai districts including Makawanpur, Chitwan, and Rautahat. Most of them
were arrived in Kathmandu for work not by themselves but accompanied by their close relatives
and with their parents’ permission. Previous contact has been important to get access for work.

Socio-Economic Status of the Domestic Workers
Age and Sex Characteristics
Age and sex characteristics of a population covey its internal structure. Table 1 indicates that
the profession of domestic working is age selective and only the DWs with age of 10 and above
were selected for the work. Most of the DWs from the age group of 15-19 were involved in the
domestic works. There is a slight increase in per cent of female DWs of 10 – 14 age groups over
the male DWs of the same age group, which may be due to the Nepali practice that usually
involves female of young age in household activities. In other age groups, men have outnumbered
women in terms of percent sharing, due to physical strength of men or early marriage of women
and therefore no more domestic work.

Education

Table 1: Age and sex characteristics of domestic
Of the total of 63 DWs, 59 found to
workers
have pursuing their education at
Years
of
age
Male
Percent Female Percent
different levels, and four (only female)
Below
10
2
5.0
without attending any school. The
10-14
3
12.0
5
13.0
survey data show that the males
19
76.0
28
74.0
outnumbered the females in terms of 15-19
Above
19
3
12.0
3
8.0
relative sharing of their totals in
Total
25
39.7
38
60.32
attaining secondary and higher
secondary levels, whereas the reverse Source: Field Survey, 2008
is the case at the primary level. For instance, 60 and 32 per cent of men DWs were attending
the secondary and higher secondary schools, as compared to 56 and 24 per cent of women
DWs respectively. At the primary school, while 20 per cent of female DWs were attending, only
8 per cent of male DWs did so. Further, most of DWs found to have completed their primary
level education at their home-places and then moved to the cities for further education.
Furthermore, there was negligible of dropouts of DWs.
The finding shows that DWs have main motive of attaining higher level of education, which
would make them ensure of having better working in the future. There is a straight relationship
between age and education level of DWs.

Social Composition, Marital Status and Family Structure
The DWs belonging to Brahmin and Chhetri were far more than those of ethnic groups; with 48
per cent of the former and 25 per cent of the latter. Compared to these hill social groups, those
from the Tarai groups shared only 17 per cent. There was quite varied in the male-female ratio.
In the ethnic groups, the female shared 75 percent, whereas there was more or less equal
sharing between male and female in other two groups.
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One striking feature of DWs was that three-fourths of them were working in the houses of
Brahmin and Chhetri groups. Another feature was that all of DWs were students and unmarried.
In case of family structure, half of the DWs were belonged to 3-6 family size at their homes
which was comparable to the national average household size of 5.45. This indicates that large
size families have not often worked as push factor for moving out their family members to work
in the urban areas. The family size of those who have employed DWs belonged mostly to 3 – 6.

Food Intake and Health Care
It is argued that poverty is a cause for the people to leave their places, for the lack of works and
foods. In this study, DWs found to be happy with the frequency of foods and quantity, as well as
treat from their employers. The result showed that almost 35 per cent DWs had got foods
thrice a day and 27 percent had two meals a day. The latter is considered to be normal by
Nepali standard. Also observed was that there was less or no discrepancy in quality of foods
given to DWs. In most cases, DWs had the same foods as their owners had and got to eat
together with them. Men DWs were more beneficial than women DWs from such treatments.
Further, most of the DWs were happy with their owners for treatments in case of illnesses or
injuries.

DWs’ relationship with their Family
Table 2 indicates that two-thirds of DWs’ parents were satisfied with their children working as
domestic workers, due to the reasons that they had the opportunity to study, being involved in
good work, and sometimes helped the family in social and economic terms. Over one-third of
DWs’ family members were unhappy, because they missed their children, forced to send them
due to poor economic condition, etc.
Table 2: Family members’ reaction over DWs
Reactions
Male’s Family
Percent
Female’s Family
Satisfied
13
52.0
25
Unsatisfied
12
48.0
13
Total
25
100.0
38
Source: Field Survey, 2008

Percent
65.8
34.2
100.0

A sixteen year old boy from Bara was working as a domestic worker for five years. Prior to this,
he used to work as a coolie of carrying loads from one shop to another in his place, which did
not provide adequate time to his desire of study. He joined the morning school and worked for
about 8 hours after school and thus got rare time for study at working home. He often got
discriminatory behaviour from his owners due to his poor economic condition and Tarai caste.
He wished to earn money and look after his family. A case of a fifteen year old girl had an
interesting sharing. She already spent seven years as a domestic worker, and had to look after
three babies and one of them was mentally retarded, besides a regular household chore. She
however could manage all the works with the help of the owners. She now had deep affection
with the babies and that she did not like to leave the owner’s home. What she felt was that if
she left the house, her owner’s family members would be in trouble, as those babies dependent
more on her than their mother.
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Economic Status of the Domestic Workers’ Families
The economic status of the DWs’ families has been measured in terms of assets like landholding,
houses and livestock. Sixty-two per cent of DWs’ families had landholding ranging from 1 - 15
ropanis and the rest 38 per cent were landless. Over 86 per cent DWs’ families had their own
houses at their locality; many of them were Pakki. About 40 per cent had owned cows and
buffaloes. All 63 DWs reported that their parents were involved in agricultural activities.
Education has been an important factor for getting access to work in the city as domestic workers.
Sixteen per cent male and 29 per cent female DWs categorically reported that opting domestic
work was mainly for continuity of their education in the city. Twenty-four per cent DWs claimed
that domestic work was a compulsion because of their family’s poor economic condition. Two
cases of female DWs narrate the importance of domestic work for pursuing their education.
Case 1: An eleven year old girl from the Tharu community expressed happiness over her owner
for allowing her to continue study at school. She began working as a DW recently because of
extremely poor condition of her parents who also used to live in Kathmandu.
Case 2: A girl from Sindhupalchok district working as a domestic worker in Sukedhara had left
her home two years ago, not because of poor condition of her parents, but due to step mother
who did not allow her to continue study. She got encouragement from her owner to continue
her study and had done well in her study at class four.

Livelihood Assets of Domestic Workers
Table 3 summarizes the features of five major types of livelihood assets of DWs, namely human,
natural, physical, financial, and social.
An attempt has been made here to link the features of the livelihood assets of DWS with the
sustainable livelihood concept of Robert Chambers (1991) and the sustainable livelihood
framework of DFID (website: poverty-well being.net/media/sla/docs/2-4.htm). It seems that
the DWs have gained more of human capital asset through attending schools than natural
resources; these two are basic elements of livelihood concept of Chambers.
Table 3: Livelihood assets of domestic workers
Assets
Status of the Domestic workers
1. Human assets - Education and health were two important human assets of DWs. They were
very much aware about their education, assisted by the children’s club they
associated. Over 95 per cent DWs had attended the schools at different levels
in their working places. Most of them were in normal health condition, due
to adequate dietary foods they got at their working homes.
2. Natural assets - The natural assets of DWs were being associated to their ancestral property
only. Since all DWs were of young age and attaining education at working
places, they had not accumulated any natural assets like land, house, etc.
3. Physical assets -All DWs had owned physical assets like clothes, stationeries, living rooms,
etc, which they obtained from their owners.
4. Financial assets - Since 95 per cent of DWs had not got cash payment from their owners, as
they borne the expenses for their foods, school fees, living, medicine, etc.
5. Social assets - The schools attended by DWs could be considered as their social assets,
where they had a kind of social network. The activities organised by the
children’s club were also their social asset. Except these, they had rarely time
at working homes to visit places or meet their relatives and friends.
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The domestic workers have access to different children’s club, their study and social interaction
in the school which helped them to improve their human resource assets.

Gender Division
Working Environment
DWs did not have any fixed working hour and some of them found to have worked more than
8 hours a day. There was discrimination
Table 4: Daily working hours of domestic workers
in working hour between male and Working hours Male Percent Female Percent
female. Table 4 shows that female DWs Below 3
6
24.0
6
16.0
worked more than male DWs on 3-6
8
32.0
16
42.0
6
24.0
13
34.0
average. The nature of works also 6-9
Over
9
5
20.0
3
8.0
varied between them. Female DWs
Total
25
39.7
38
60.32
seemed to have involved in many types
Source: Field Survey, 2008
of work than male DWs and females
generally were involved in cooking, cleaning, washing clothes, etc, while males in doing heavy
works.
A working environment of a male DW is exemplified. This man from Kabhre was working at a
family of two members; worked 2- 3 hours a day such as washing clothes, cleaning utensils, and
marketing of rice, gas cylinder, etc. He also knew how to prepare tea as to the taste of his
owners.
A main problem with all DWs was to clean dishes and wash clothes with cold water. Most of
them had to ignore cuts, burns, and sickness with them, as well as to tolerate rough behavior of
their owners.

Work Loads
There remained a significant difference in workloads and types between male and female DWs.
Table 5 shows that female DWs were involved in all six types of works, whereas male DWs were
only in three types and selective. Females had more workloads during holidays and festivals
and arrival of guests. Males were also had more workloads during holidays and festivals.
Table 5: Workloads of domestic workers
Work types
Male
Percent
Female
Holidays and festivals
9
36.0
14
Festivals
8
32.0
8
Arrivals of guests
4
Regular
8
32.0
5
Holidays
3
Festivals and arrivals of guests
4
Total
25
100.0
38

Percent
37.0
21.0
10.5
13.1
7.9
10.5
100.0

Source: Field Survey, 2008
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Leaves and Leisure time
The survey revealed that 13 per cent male and 18 per cent female DWs got home leave of one
– two weeks once a year and similarly other 11 per cent male and 21 per cent female also got
leave for few days.
Majority of DWs found to have spent in study during leisure time. Few DWs (8%) reported that
they had seldom free time for study. However, most of DWs were happy that they were allowed
to watch TV.

Behavior of DWs’ Owners
Generally, the owners found to have shown good behavior to their DWs; two-thirds of DWs
reported for it (Table 6). One third of DWs reported that they got scolding, threatening,
discrimination, and other misbehaves from their owners. They used to get such behaviours
when the assigned works given to them got spoiled. In some cases, the owners used to behave
in a good manner to them during the time of visit of their relatives and parents to them and in
other cases, they were not so good. Two examples of owners’ behaviour are cited here.
Table 6: Owners’ behavior to domestic workers
Behaviors
Male
Percent
Female
Good
16
64.0
25
Scolding
6
24.0
7
Scolding and threatening
3
Nature of owners’ members
3
Discriminative
3
12.0
Total
25
100.0
38
Source: Field Survey, 2008

Percent
65.8
18.4
7.9
7.9
100.0

A fifteen years boy from Sunsari who were working as a DW for more than three years shared
his view regarding his owners’ behaviour to him. He often used to get rough behaviour in terms
of words from his owner and he got normal behaviour from his owner when his relatives visited
him. On the contrary, experience of a Gurung girl was quite different. According to her, she
spent as a DW more than 10 years now and was a student of class nine due to wish of her
owners. She also got citizenship last year with the help of her owners. This would make her
easy to get further study or work abroad if she wished.

Conclusion
Most of the DWs were economically poor, but their main priority to work as domestic worker
was to achieve better and further education into urban area. They were found to work as
domestic workers mostly by their parents’ choice. However, due to limited and no income out
of domestic workers they could not support their families back home.
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Gender division remains to have prevailed even in the domestic workers, too. It is mostly the
women who are preferred as domestic workers by the owners. However, there is discrepancy in
work hours and work types between males and females. Recently many males have entered
into the domestic working space, which means that the invasion of male domestic workers into
this occupation has helped to lessen the gap in the division of labour between men and women.
A very positive sign is that majority of the domestic workers are being sent to school. They are
allowed to use their free time in social activities as well. There is a change in the owners’ way of
behaviour to their domestic workers. This shows a change of attitude of the owners towards
DWs. This change may be a positive start to see the working class people. It may be a beginning
to accept a change in the power relation people shared traditionally.
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Abstract
Health is not merely absence of disease or informity, it is a state of complete physical,
mental and social well-being. Infact, health is dynamic equilibrium between man and
his environment. A commission on medical geography was made by international
Geographical Union (IGU) and its report was discussed at IGU congress in Washington in
1952. Since then the analysis of health and disease through man-environment
relationships has attracted the attention of geographers to work in medical geography.
In this context, present article seeks to analyse the development, purpose and field of
medical geography. It also attempts to analyse environmental control of disease and
susceptibility and prospects of medical geography in Nepal. Finally, it concludes that
geographers can make major contributions to help reduce suffering of human health
and increasing longevity if they are able to establish causal links between specific disease
and environment.

Introduction
Health is a state of complete physical, mental and social well-being and not merely absence of
disease or infirmity (website: who.int). It is evident from the definition that there is an extension
of elements of health as against sickness. In the modern concept, disease is looked as a maladjustment in the delicate balance between man and environment and health as a dynamic
equilibrium between them (Park 1994). Disease can not arise without the convergence at a
certain point in time and space of two orders of factors: environmental stimulus and response
of the tissues. They vary with the locational attributes (Husain 1994). In essence, health is a
function, not only of medical care but also of the overall integrated development of society,
natural, and man-made environment (VHAI 1992).
Diseases are not uniformly distributed over the surface of the earth. When a systematic study
is made about the spatial distribution of diseases in which human-being lives in relation to the
environment, we approach the field of medical geography. Realizing the importance of medical
geography, the International Geographical Union (IGU) constituted a commission on medical
geography and its report was discussed at IGU congress in Washington in 1952. The Commission
defined medical geography as the study of geographical factors concerned with cause and effect
of health and disease. Since then the analysis of health and disease through man-environment
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relationships has attracted the attention of geographers to work in medical geography and has
emerged as a specialized branch of geography (Bhat and Learmonth 1972). Levels of health and
disease vary by places and over time. Medical geography needs to reflect on changing
understanding of diseases through time. Like places, diseases (and health) are not fixed realities
but are situated and socially produced in particular historical, social, economic, cultural and
political contexts (Smith 2005). At present, there is a growing awareness of the importance and
understanding of geographical aspects of human health and diseases. This paper aims at tracing
out the historical development, purposes and field of medical geography. In addition, this paper
also attempts to analyze the environment and health relationships in Nepalese context.

Development of Medical Geography
The primitive men conceived diseases and all human suffering and other calamities as the wrath
of Gods due to their limited knowledge. The concept of disease on which the ancient people’s
trust was dependent is known as the ‘Super-natural theory of disease.’ It was felt that the anger
of these super-natural powers caused diseases or signs of ill health. Mere attention was paid to
hygiene and curative aspects of disease.
The greatest physician in Greek medicine was Hippocrates (460-370 BC), who is often called the
‘Father of Medicine.’ He probably produced the world’s first medical geography. He was
constantly seeking the causes of disease. He studied such things as climate, water, clothing,
diet, habits of eating and drinking and their effects on producing diseases. His book ‘Airs, Water
and Places’ is well known in which the description of the effect of topography and climate on
the health and character of man is given. The Hippocratic concept of health and disease stressed
the relation between human-being and environment (Park 1994).
There was no perceptible progress in medical geography during the period of ‘Middle Ages’
(500 - 1500 AD). Therefore, that period was called the ‘Dark Ages of Medicine.’ The practice of
medicine reverted back to primitive medicine dominated by superstition and dogma. At the
end of the 15th and the beginning of the 16th centuries, a number of articles, letters and
monographs were written describing the relationships between human diseases and
environment.
Further development was made when a number of books on medical geography and related
topics were written during the 17th-18th centuries. Among these, a German clinician Finke
accumulated a large collection of the data of his travels and published three volumes on so
called medical geography (Khan 1971).
During the 19th century August Hirsch’s contribution enriched the medical geography. Firstly,
he published two volumes in German language relating to medical geography between 1860
and 1964. Then, he published its second edition into English version in III volumes entitled
‘Handbook of Geographical and Historical Pathology’ between 1883 and 1886. In this book, it
is highlighted that the distribution of each of the disease was related to the local environment
of the place where they occurred (Khan 1971).
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Medical geographers in the Soviet Union were working with a theory of the natural tendency of
zoonotic diseases to become localized in a specific habitat at early as the 1950’s. Pavlovsky
wrote of a ‘Landscape Epidemiology’ which delimited the foci of infectious, zoonotic diseases
by analyzing the associations of vegetation, animal and insect, soil and precipitation regime
and other elements of the natural landscape (Meade 1977).
May, the Director of the Medical Geography at the Department of American Geographical Society
of New York, introduced the ecology of disease into American Geography in the 1950’s in his
voluminous writings (The Ecology of Human Diseases 1958; Studies in disease Ecology 1961).
He described the epidemiological constraints of various diseases requiring the coincidence of
two, three or four factors. For example, African sleeping sickness required a large population of
tsetse flies, infected game animals or humans, and susceptible people. He then tried to identify
the geographical elements, or geogens that determined their existence and distribution (Meade
1977).
Stamp’s books on ‘Some Aspects of Medical Geography’ published in 1964 and ‘Geography of
Life and Death’ published in 1965 have contributed, among other important studies of the
recent past into the proliferation of scope of medical geography. In these books, he pointed out
that the mortality and the health of the living people should be considered simultaneously in
the study of medical geography.
In India, some scholars have emerged as medical geographers to contribute to the evolution of
medical geography through publications. For example, Misra published ‘Medical Geography of
India’ in 1970. In this book, he provided a broad survey of the distribution of diseases in India
and also discussed on the geographic problems related to nutrition and health. Likewise, Hussain
published an edited volume entitled ‘Medical Geography’ in 1994 in which he has focused on
concept, planning for health care, diseases diffusion, diseases-mapping, and so on. Efforts have
been continued through contributing papers related to different issues and problems of medical
geography through Geographical Journal’ and ‘Indian Geographical Journal.
In Nepal, few scholars have emerged and contributed some complements to medical geography
through research works and publishing health related papers. For example, Sharma (no date)
conducted a study on ‘Medical Geography of Infant Mortality in Deokhuri Valley, Western Nepal’
and likewise Gurung (1988) carried out a study on ‘Human Geography and Child Mortality in
Nepal.’ In addition, Dhungel and Dias (1988) conducted a study on ‘Planning for Rural Health
Services in Nepal’. These studies can be cited as major contributions in this direction. The current
author has also made efforts on medical geography through publishing papers and a book
related to medical geography. However, efforts require to be continued to conduct more studies
on medical geography in Nepal.
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Purpose and Field of Medical Geography
Medical Geography is defined as the study of spatial distribution of health, ill heath and diseases
as determined by the natural and cultural milieu of human-beings (Khan 1971). It is impossible
to ignore the intrinsic interrelationships between distribution and influence of geographic factors,
such as landforms, soil, climate, vegetation, flora and fauna, micro-organism, etc and life of
human being. The occurrence of these in single or in collusion with others and the reasons of
human’s physiology and mind to them, forms the core of medical geographic research.
When health is conceived as adaptability, the disease is transformed from that of a biological
entity to human beings. It is a measure of the maladaptive interactions among the familiar
triad of population, environment and culture (Fig. 1).
Figure 1: Purpose of Medical Geography

Source: Meade (1977), p.383.
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The population dimension includes a host of variables like genetic, nutritional status and
demographic composition and structure. Environment involves infectious, physical, chemical
and psychosocial insults to health, as well as the available health services and facilities. Culture
as a dimension includes taboos and dietary practices, house types, clothing, and attitudes.
Behavior usually has spatial expression. Human behavior is responsible to create necessary
conditions for health and disease. Behavioral patterns conditioned by age, sex and ethnic role
determine which people will be exposed for what duration to which insults. Behavior determines
the utilization of physical and cultural resources of the environment. In fact, human behavior is
responsible for diffusing elements of the environment such as irrigation, water, infectious agents
or radioactive materials over different places.
People relate their daily lives with the specific habitat conditions. Geographers are much
interested in the quality of population that finds expression in demographic composition,
structure and dynamics or in susceptibility to disease.
From such a perspective, it is easy to add a time dimension. For example, one may be concerned
with past health environments studying: how the introduction of agriculture transformed the
habitat conditions of mosquitoes and malaria; how the growth of cities and integrated settlement
systems created conditions that brought measles and other infectious diseases into existence,
etc (Meade 1977).
Due to younger discipline, there appears diversity in views regarding the objectives and areas
covered by medical geography. Those various views can be grouped into three basic stands
which demonstrate the geographer’s overriding concern with spatial relationships, patterns,
processes and movements, their causes and influences, and so on (Woods 1982 cited in Husain
1994).

Environmental Control of Diseases and Susceptibility
Population movement is a geographical phenomenon that seems to be a human necessity in
every age. People have a tendency to leave those places where life is difficult and move to new
places where perceived life may be easier and better. In this situation, migrants may suffer from
new infection agents with them from their origin place and introduce them at their places of
destination. Thus, with the movement of people, diseases of various types also move faster
from place to place. The spread of diseases needs certain specific environments. The movement
therefore is the first to link the existence and occurrence of diseases to a particular climate and
environment i.e. natural environment and cultural environment (Khan 1971). For most of the
diseases, geography is destiny; it is not just what you do, but where you do it (Shannon et al
1991). The contribution of medical geography therefore has not simply been to identify and
develop understanding of particular places and their relationship to health but to demonstrate
the complexity of such relationships produced by population movement.
For identification conveniently, population movement can be described at different scales and
in different forms such as micro level (within village) in the form of circulation, meso level
(central places) as mobility and macro level (changes in residential location) as migration. The
movement of people and their exposure to new environment from indoor to outdoor, from
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one place to another even within their own locality are susceptible to diseases. Circulation is
utmost important for health in several respects. Relatively, people spend most of their time in
few micro-environments. Chiefs of these are home, school, forest, field, temple, clinic, restaurant,
etc. Home as a micro environment has its distinctive regime of temperature, humidity and
ventilation, food storage and associated insect and rodent pest and sanitation. For example,
dark and poorly ventilated iron roofed houses offer considerable harborage to bed bugs,
cockroaches and house rats but less than thatched roof houses. They also provide easy entry
for mosquitoes and flies. Mobility is highly significant for health in several respects. First, people
from one place may be susceptible to the health hazards of another place, which they have not
previously experienced. People may introduce disease agents from other places into their own
settlement on return (Khan 1971). The degree of difference in infectious agents between
places and the frequency of contacts determines the hazards of susceptibility and introduction
of new infections. Two settlements even near each other and of the same livelihood may have
different interactions with the border environment, and consequently, invite different exposure
to health hazards. Migration involves essentially the same hazards as mobility but the dangers
of exposure of susceptible people and introduction of exotic organisms are intensified by the
increased variety of disease habitat (Khan 1971).For example, the people who migrate from the
rural areas to the urban industrial areas suffer from the lack of open space, good housing and
fresh air. The highly polluted atmosphere of the new place (urban centers), the toxic fumes and
dust affects their health adversely. They also have to adapt to the new dietary habits and timings
of food. The incidence of respiratory diseases, cardiac problems and cancer among the people
who migrate from rural areas to industrial town is found very high.

Prospects of Medical Geography in Nepal
The health status of an individual, a community or a nation is determined by the interplay and
integration of two ecological universes – the internal environment of human beings themselves
and the external environment, which surround them (Park 1994). Environmental problems and
their corresponding impacts on health vary between urban and rural areas. In rural areas unsafe
drinking water and inadequate excreta disposal combined with contaminated food are
responsible for a majority of illnesses. On the other hand, environmental problems in urban
areas are the results of rapid and massive urban bound population migration and of uncontrolled
industrialization and urbanization. Municipal services are unable to keep pace with the urban
growth like providing adequate water supply, sewerage and sanitation (WHO 1997).
Many people in Nepal are settled in diverse areas. Thousands of people are on the move to new
areas in search of better opportunities and facilities. The regional migration especially from Hill
to Tarai and vice versa invites exposure to a variety of physical, biotic and aquatic habitats,
which may serve as foci for the transmission of human diseases. These foci provide the physical
habitat necessary for the survival and reproduction of human disease agents, vectors and hosts.
Nepal has diverse geographical variations within a short horizontal span, as well as cultural
differences in terms of customs, traditions, diets and food taboos. In view of the fact that man
and environment are closely linked in complex relationships, the range of diseases in Nepal is
particularly wide. The physical and cultural variations have been producing a number of diseases
and also influencing the behavior of people toward particular perception of health problems.
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Communicable diseases are very much predominant in Nepal, which are caused by microbes in
water, food and air. Gastrointestinal disorders, respiratory tract infections, infections of eye,
ear and nose etc are common in Nepal. Worms are endemic in children and adults. Diarrhoea
and dysentery have been the main cause of deaths in children. Typhoid and cholera are almost
endemic in urban areas in Nepal. Over three-fourths of the communicable diseases are caused
by polluted drinking water. Infant mortality rate is still utmost high in Nepal. Diarrhoea diseases
still top the list of major diseases in the country. Per capital water available is extremely
inadequate and also poor in quality. Rivers and ponds in most of the rural areas are the major
sources of water for domestic purposes. Access of pipe water particularly in the rural area is
very low. The state of sanitation all over the country is generally in poor condition.
The ecological destruction that has taken place in the Himalayas over the last half century has
led to unprecedented poverty and deterioration of the quality of health of the inhabitants. Soil
erosion, deforestation, landslides, etc have threatened the people in the hills and are hardly
able to survive on the local resource base. These hardships have impacted upon their health.
Many of the poor are engaged in subsistence farming. Poor hill farming families are compelled
to borrow loan from the landlord to meet catastrophic circumstances. As such, malnutrition
and illness among such vulnerable communities are continuing. For women particularly the
excessive labor required in cultivating food crops and collecting bio-mass, fodder and fuel has
weakened their health considerably. In addition, high incidence of worm infestation from
contaminated water occurs often among them. Due to this, the people in this area are highly
susceptible to tuberculosis. Women suffer from anemia and other gynecological diseases like
leucorrhoea due to inadequate time to maintain their personal hygiene or have rest adequately
during their menstrual cycle and pregnancy.
On the other hand, floods have become a hazard primarily in the Tarai districts. The pressure
on the resource base in the Hills with consequent deforestation and soil erosion prevents water
from being leached in to the soil. There is increasing run-off and hence an increased amount of
water that flows into the plains. The water with large amount of silt raises the river bed and
reservoirs which ultimately create flood hazards in the Tarai plain. The tropical and subtropical
types of climate together with depleted forest and water resource have caused to occur varieties
of diseases in the Tarai. Malnutrition manifested in gastro-enteritis leads to higher mortality
among the children. Increased humidity and water pools during rainy monsoon cause vector
borne diseases such as malaria, Japanese encephalitis, dengue, etc. Increasing infrastructure
development programs, forest depletion, excessive use of marginal land etc. have created adverse
environments and affected the harmonic relationship between people and land. As a result,
the means of survival especially of subsistence households has been threatened.
Thus, the above mentioned processes of human interventions, declining natural resources based
means of survival, and weakening of harmonic relationship between habitats and environment
have resulted into a high prevalence of different diseases in different ecological regions. So,
different diseases have created varying health impacts on the health of the people, which vary
considerably from one place to another because of spatial variation in population density, local
climatic conditions, agro-ecological conditions, degree of industrialization and urbanization,
availability of human health related services and facilities and their quality, etc.
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Conclusion
The study of medical geography or geography of health is essential to portray an understanding
and prevailing of the patterns of diseases over locations and time. The factors and processes of
the growth and variation of diseases related to environment and dietary status of the people
within a spatial unit can best be understood by geographers because the key to the nature,
occurrence, prevention and control of diseases lies in the environment. Analysis of the links
between the migration of people and spread of diseases, and environment and health is by its
very nature a spatial problem. Levels of risk and vulnerable vary spatially in response to variation
in environmental conditions, and as a consequence, the health outcome and associated levels
of need and health support vary. Obviously, geographers can make major contributions to help
reduce suffering of human health and increasing longevity if they are able to establish causal
links between specific disease and environment. The curative aspect of disease may well handle
by the people by using medicine but when they need to preventive aspect, they have to go
beyond it.
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Abstract
This paper is an attempt to use computerized GIS tool to visual portray of consumption
of the main energy sources – firewood, electricity, kerosene and LPG at district level for
the whole country into four levels. A series of tables have also been constructed to
depict the average levels of consumption of those energy sources at regional levels. The
consumption patterns are that the firewood consumption has dominated over all the
energy sources, followed by kerosene, electricity and LPG. The firewood energy source
is the largest and available throughout the country. This can be explained by the extensive
forest coverage across the country, which is largest in the mountain districts. The
consumption patterns of electricity and LPG are more or less the same for the ecological
regions; with highest in the Tarai, while the mountain being the lowest. The country has
huge water reserviour for generating hydro electricity, but its consumption shares nearly
two and half less of the firewood, or half of the kerosene. The other two energy sources
- kerosene and LPG are to be imported.
Due to lack of time series data on household level energy consumptions, HDI has been
taken to predict the energy consumptions in the future. It shows that the household
proportion in consuming firewood will be decreased, signifying lessening burden on
forest resource. On the other hand, the household consumption of hydro electricity will
be increased, which will mean to increasing utilization of locally available water sources
and reducing a huge amount of transportation cost incurred for distribution of kerosene
and LPG particularly in the remote hill and mountain districts. But however, increasing
projected consumption of LPG would require foreign currencies in the future.

Introduction – energy and development
Energy is a fundamental aspect of development. It is used for different purposes like cooking
food, lighting, heating, milling grains, plowing fields, transporting goods and people, irrigating
fields, cold storage or refrigeration, communication, etc. Energy programme in the rural areas
particularly in the poor developing countries has become a means of poverty alleviation (WEC
1999). However, demand and consumption of energy are growing rapidly across the world due
to rising social and economic developments and want for comfort life.
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Energy is basically derived from natural resources. There are two extreme views of assessing
natural resources prospects. One view is that the stock of resources is a finite supply, which is
rapidly being depleted by large and increasing demands resulting from uncontrolled population
growth and increasing aspirations. This thus will lead to exhaust the resources rapidly. On the
other hand, the technological view concedes that although the stock of resources is ultimately
finite, the bounds of possibility within these limits are so extensive that the exhaustion of
resources is not a practical problem. Technology may deplete some re-sources, but it also has a
capacity for creating others, and as a result all problems can be solved if technical progress is
maintained and economic and social constraints can be overcome (Pradhan and Pradhan 2007).
Though Nepal is one of the richest countries in terms of per capita natural resources, it is the
least energy consuming country. The energy sources of Nepal can broadly be classified into three
types such as traditional (biomass), commercial (conventional) and alternate (renewable) energy.
The biomass energy source includes firewood, animal dung, crop by-products and residues, etc,
which are available within the country. The commercial energy comprises coal, electricity and
petroleum products, of which hydro electricity is by far the largest potential, whereas petroleum
products and coal are supplied entirely through imports. Biogas, micro-hydro, solar thermal, solar
photo voltaic, and wind energy are termed as alternate or renewable energy sources. Other forms
of new and renewable energy technologies include geothermal, hydrogen energy, fuel cell etc.
Upon careful utilisation, these energies can be viable options for Nepal.
In Nepal, the biomass energy source contributes the largest, with 87.7 per cent to the total energy
supply, whereas the share of alternate energy supply is negligible with mere 0.5 per cent (WECS
2006). Other sources such as fossil fuels share 10 per cent and electricity shares only 1.8 per cent.
In urban areas, imported fossil fuels account around 90 per cent of the total energy use. Access
to electricity is only about 39 per cent of the country population, mostly in urban areas and
nearly 20 per cent of rural population has access to electricity (CBS 2002). Records indicate that
there is a gradual shift from traditional source to commercial source in the consumption pattern.
However, if the energy consumption from the commercial sources other than hydropower continues
to rise, foreign currency to be spent for procuring coal and petroleum will increase. Commercial
energy consumption is crucial factor in the process of economic abundance and societal
development, whereas development of domestic sources of energy appears to be positive for
the developing countries (Upadhaya 1979).
One basic feature of household energy consumptions is their unequal distribution pattern among
the districts throughout the country. Some districts possess varieties of favourable geographical
factors, energy resources, infrastructure, and enthusiastic entrepreneurs while others contain
only a few of them. Size of population or demand itself may be a prime factor determining the
amount of energy consumption. Here, an attempt is made to assess the energy consumption
patterns by using Geographical Information System (GIS) mapping technique at both spatial
(district) and temporal (trend) levels.

GIS Mapping Methodology
In Nepal, the use of energy sources such as electricity and kerosene is primarily for lighting and
that of firewood, biogas, and liquid petroleum gas (LPG) is for cooking. Micro hydro, kerosene,
bio-gas and solar home system are used for both lighting and cooking. Hydro electricity and
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petroleum products such as petrol and diesel are used for manufacturing industries and
transports and communication. Following methodological steps have been adopted for GIS
mapping of the energy consumption pattern.
i.

Consumption of different types of energy by households available at district level for 2001
was collected. This data for other following years was not available.

ii.

Due to lack of time series data on energy consumption at district level, an indirect method
such as Human Development Index (HDI) at district level has been adopted for its forecasting.
It is adopted, as the United Nations (UN) has indicated that there is a close relationship
between human well-being and energy consumption and therefore HDI is considered as a
major indicator for consumption of energy.1 So, first the district level HDI has been forecasted
taking the HDI figures of 1996 and 2001 by using the formula y = a+bx and then the
forecasted figures being adjusted assuming the National HDI of 0.742 (i.e. ASEAN HDI value)
for 2030. The coefficient for 2001 between HDI and district level households energy
consumption was obtained and based on the coefficients and HDI forecasted figures, the
household energy consumption data has been forecasted for the years 2005, 2015, and
2030. Regression has been computed for HDI paired separately with each type: (i) firewood,
(ii) electricity, (iii) kerosene, and (iv) LPG.

iii. The paired data outputs between HDI and each individual of four energy types at district
level have been plotted by using GIS for different years such as 2005, 2015 and 2030. Five
classes of the output data have been obtained in most cases, provided by the automatic
classification method of GIS ArcView Programme. In few cases, classification was done
manually.
iv. The values are computed into percentage. Five classes for each of the paired variables (HDI
versus each of individual energy consumption sources), the GIS generated thematic maps
at district level are indicated with graduated grayscale tone shading; with lighter tone
indicating less energy consumption and darker tone for higher energy consumption. A series
of tables are also generated to support interpretation of the levels of energy consumption.
v.

Interpretation of energy consumption pattern is made at district, ecological regions and
development regions. The existing consumption pattern of energy sources is based on 2001
census data. Mean value of energy consumption at the national level is taken as reference
value. Interpretation is also made at ecological region and development region. There are
75 districts, three ecological regions (mountain, hill and Tarai) from north to south and five
development regions (eastern, central, western, mid-western, and far-western) from east
to west.

1

In a correlation analysis of electricity use versus human well-being, the UN indicates that HDI reaches a
maximum value when electricity consumption is about 4,000 kWh per person per year, which is well
below the consumption levels for most developed countries, but well above the level for developing
countries. It also indicates that the use of commercial or traditional fuels is a distinguishable feature for its
place in the HDI ranking. Highest HDI countries use commercial energy, while lowest HDI countries
consume traditional fuels.
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Results and Interpretation
Energy Consumption Patterns
Firewood
On average, 77 per cent households are dependent on firewood for cooking (Table 1). Figure 1
depicts that 43 districts with over 80 per cent firewood consumption represent mostly the hill
and mountains of the eastern and the far-western regions. Three Tarai districts, viz. Bardiya,
Kailali and Kanchanpur have over 80 per cent of firewood consumption. Only in Kathmandu
district, households with 20 per cent and below have used firewood for cooking. By ecological
region, the mountain has the largest consumption of firewood with 92.6 percent, whereas the
Tarai has the lowest with 56.76 per cent (Table 1). By development region, the consumption
pattern of firewood increases from the central towards both western regions and eastern region,
with the far-western region being the highest (92.32%).
Electricity
Table 1: Average household consumption of energy sources
Figure 2 shows that four
by ecological region, 2001
districts – Kathmandu,
Ecological
region
Firewood Electricity Kerosene LPG
Bhaktapur, Lalitpur and
Mountain
92.60
21.97
54.42
3.21
Manang – have highest
Hill
81.08
32.13
62.75
15.82
electricity consumption
56.76
38.28
59.95
19.68
with above 80 per cent, Tarai
Nepal
77.05
31.60
60.22
14.16
whereas 26 districts
including mostly the hill
Table 2: Average household consumption of energy sources by
and mountain districts of
development region, 2001
the eastern, mid- and farwestern regions have the Development region Firewood Electricity Kerosene LPG
79.00
24.26
73.79
9.68
lowest with below 20 per Eastern
64.07
46.94
51.44 23.51
cent. Compared to 31.60 Central
72.46
41.78
56.20 17.69
per cent national average, Western
87.15
17.05
55.04
8.52
only 34 districts, most of Mid western
92.32
18.44
70.45
5.51
which lie in the western Far western
and central regions have
above this value. The average consumption pattern of electricity as depicted in Table 1 is
constantly increased from the Mountain to the Tarai region. In case of development regions,
there is a wide gap in average electricity consumption; with the central region being the highest
(46.94%), followed by the western development region (41.78%) and the far western region is
being the least with 18.44 per cent (Table 2).
Kerosene
National
average
consumption of kerosene is
nearly double that of
electricity. Compared to
electricity,
kerosene
consumption pattern is
reverse at district level.
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Table 3: Projected consumption of electricity and kerosene by
ecological region
Ecological
Electricity
Kerosene
region
2005
2015 2030 2005 2015 2030
Mountain
29.1
35.4
51.6
70.9
64.6 48.4
Hill
43.4
52.7
71.0
56.6
47.3 29.0
Tarai
40.6
47.3
63.7
59.5
52.7 36.3
Nepal
39.6
47.6
64.9
60.4
52.4 35.1
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Table 4: Projected consumption of electricity and kerosene
Those hill and mountain
pattern by development region
districts of mid- and farDevelopment
Electricity
Kerosene
western regions with lowest
region
2005
2015 2030 2005 2015 2030
electricity consumption Eastern
42.4
51.9
68.9
57.6
48.1 31.1
have the highest kerosene Central
49.4
53.6
68.1
50.6
46.4 31.9
consumption with over 80 Western
49.9
61.0
83.6
50.1
39.0 16.4
23.0
30.3
46.1
77.0
69.7 53.9
per cent (Fig. 3), whereas Mid western
Far
western
23.3
32.3
49.2
76.7
67.7 50.8
Kathmandu, Bhaktapur,
Lalitpur and Manang have
the lowest consumption of kerosene (<20%). In the latter case, the households may have other
options than to use kerosene for lighting. Figure 3 also shows that 43 districts with over 60 per
cent households have used kerosene for lighting. Yet, the hill region has, on average, the highest
consumption of kerosene, whereas the mountain region has the lowest, which may be due to
difficulty of terrain and lack of roads for transporting kerosene from the supply centres.
LPG
Unlike other three energy Table 5: Projected consumption of firewood and LPG pattern by
ecological region
sources, LPG consumption
Ecological
LPG
Firewood
pattern is quite different.
region
2005
2015 2030 2005 2015 2030
Average LPG consumption
Mountain
10.1
17.0
29.2
81.2
72.0 58.5
is the lowest, among the Hill
19.8
27.8
41.9
68.1
57.4 42.5
energy sources. The Tarai
17.6
24.6
36.7
55.4
41.5 32.0
average consumption of Nepal
17.2
24.7
37.8
67.5
56.3 43.1
LPG by households is
14.16 per cent, which is half of the electricity average consumption and far below than other
two energy sources. There are seven districts comprising five of central region and two of
western region have highest with over 40 per cent LPG consumption. Twenty-three districts
have households consumed LPG with over 15 per cent; most of which represent the central,
western and some of the eastern regions. Most of the hill and mountain districts of the far- and
mid-western and eastern regions have consumed LPG with 5 per cent and below. This pattern is
basically related to the lack of road link with the supply centres (Fig. 4). Like electricity, the
mountain has the lowest consumption of LPG and it increases constantly from the hill to the
Tarai. Likewise, its consumption pattern also decreases from the central region towards both
western regions and eastern region (Table 1). The western region occupies second position in
terms of consumption of both LPG and electricity.

Projected Energy Consumption Patterns
The consumptions of the four energy sources have been projected for three years, viz. 2005,
2015 and 2030 and their average values are computed by ecological and development regions
(Tables 3, 4, 5 & 6). The estimated results as shown in Fig.5 show that the electricity consumption
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Table 6: Projected consumption of LPG and firewood by
households will be
development region
increased by 16 per cent
Development
LPG
Firewood
between 2005 and 2015
region
2005
2015 2030 2005 2015 2030
to 42 per cent by 2030. By
Eastern
21.2
28.2
40.0
62.0
51.3 37.5
the year 2030, an average
Central
19.7
27.2
40.1
58.5
44.6 34.1
of 60 per cent households Western
24.1
33.9
51.0
60.8
48.8 32.5
will be using electricity. Mid western
7.4
14.1
25.4
81.9
73.2 61.1
The
projected Far western
8.6
14.4
26.4
84.4
74.9 61.1
consumption pattern of
electricity will be increased at 8 per cent from 2005 to 2015 and at 14.3 per cent by 2030. This
ratio will be much higher for the hill than that for the Tarai and the mountain (Table 3). Likewise,
as shown in Table 5, there are increased ratios
of projected LPG consumption by 7.5 per cent
between 2005 and 2015 and by 13.1 per cent
from 2015 to 2030. The ratios of consumption
of LPG will be increased with higher
percentage in the mountain districts than
other two ecological regions. These ratios will
be about three times from 2005 to 2030 in
the mid- and far-western regions, while two
times and less in other development regions
(Table 6).
Figure 5: Trends of project consumption of
energy sources, Nepal
The increase in projected consumption of
hydro electricity and LPG means to decrease in consumption of other two energy sources, such
as firewood, and kerosene. However, the patterns of consumption of those two energy sources
will differentially decrease by ecological region and development region. Figures 6 – 17 depict
estimated consumption patterns of all four types of energy sources for the country. For instance,
the ratios of the consumption of kerosene will be decreased at 8.0 percent between 2005 and
2015 and then with 14.3 percent between 2015 and 2030. The decrease in consumption of
kerosene ratios will be drastic in the case of mountain districts than in other two ecological
regions. Similar decreasing pattern will occur among the development region, but not with a
distinct feature. In terms of number of districts, there will be nine districts using kerosene with
over 60 percent in 2030, decreased from 27 districts in 2015. Likewise, the number of districts
in consuming firewood will be reduced from 34 in 2015 to 15 in 2030. Fourteen and 33 districts
in the years 2015 and 2030 will have less than 40 percent households using firewood.

Conclusions
The computerized GIS tool has been used to visual portray of consumption levels of each of the
four main energy sources – firewood, electricity, kerosene and LPG at district level into four
categories for the whole country through a series of thematic maps, while a series of tables
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have been constructed to depict their average levels at ecological and development regions.
Both techniques are found suitable to vividly depict the consumption patterns of the energy
sources.
The consumption patterns are that the overall country’s consumption level of firewood in 2001
was 77.05 per cent, followed by kerosene and electricity with 60.22 and 31.6 per cent
respectively. The consumption level of LPG was the lowest with 14.16 per cent. The consumption
patterns of electricity and LPG are more or less the same for the ecological regions; with highest
in the Tarai, while the mountain being the lowest. The firewood energy source is the largest
and available throughout the country. This can be explained by the extensive forest coverage
with slightly over 38 per cent across the country. Ironically, the hydro electricity based on locally
available water source, being the largest natural reserviour shares only 31.6 per cent, nearly
two and half less of the firewood, or half of the kerosene. The other two energy sources kerosene and LPG are to be imported.
In absence of time series data on household level energy consumptions of those four main
energy sources, their predictions for three different years - 2005, 2015, and 2030 at district
level have been made taking HDI, based on the finding of close relationship between the energy
consumption level and human well-being.
The projected values of those energy sources are that there will be a decreasing trend of
household proportion in consuming firewood, which signifies lessening burden on forest resource
and improving HDI. This also means that larger number of households across the county will
use other alternative or renewable energy sources. Likewise, increasing in household
consumption of hydro electricity means rising HDI ratios, as well as increasing utilization of
locally available water resource, which significantly will help to decrease the burden of foreign
currencies that would be required for import of energy sources like kerosene. Here, increasing
hydro electricity means to provide electricity through developing micro hydro projects, which
will reduce a huge amount of transportation cost incurred for distribution of kerosene,
particularly in the remote hill and mountain districts. But however, increasing projected
consumption of LPG would require foreign currencies in the future, and internally within the
country, if roads are not constructed, the cost for transporting LPG to the remote areas would
be much higher. The projected consumption patterns of the energy sources may however be
affected by the internal movements of people resulted from the provision of facilities and
infrastructure in few selected places or districts.
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Fig 1 Households using firewood, 2001

Fig 3 Households using kerosene, 2001

Fig 2 Households using electricity, 2001

Fig 4 Households using LPG, 2001
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Electricity consumption projected pattern
pattern

Kerosene consumption projected

Fig 6 Households using electricity, 2005

Fig 9 Households using kerosene, 2005

Fig 7 Households using electricity, 2015

Fig 10 Households using kerosene, 2015

Fig 8 Households using electricity, 2030

Fig 11 Households using kerosene, 2030
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Firewood consumption projected pattern
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LPG consumption projected pattern

Fig 12 Households using firewood, 2005

Fig 15 Households using LPG, 2005

Fig 13 Households using firewood, 2015

Fig 16 Households using LPG, 2015

Fig 14 Households using firewood, 2030

Fig 17 Households using LPG, 2030
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Abstract
The Bishnumati River is one of the major sources of water in Kathmandu city for domestic
and agricultural uses. But the quality of the river environment has been degraded seriously
since the last few years. This paper is an attempt to explore environmental condition
along the Bishnumati River with specific focus on human activities, perception and
institutional efforts in dealing with the river environment. Based on field observation,
household survey, and key informant survey in eight segments along the river stretch
from the city periphery to down town, the information acquired indicate that human
activities related to environmentally sensitive phenomena were very much dominant in
degrading the river environment. The local inhabitants were aware of the river
environmental conservation. The local public agencies were however not seriousness in
implementing the waste management activities, but instead they practiced
environmentally sensitive activities at the riverbanks. Efforts at both local community
and public agencies levels are most warranted to protect the Bishnumati river
environment from further degradation.

Introduction
Human activities along the river banks have brought about changes in environmental condition,
among which polluting water, dumping wastes, and sand and stone quarrying are the most
obvious in major cities of Nepal. Rapid growth of urban population and mass rural to urban
migration are some of the causes for such adverse impacts on environmental condition. Urban
Kathmandu is no exception. The Bishnumati River is one of the major tributaries of the Bagmati
River and also major sources of water for urban Kathmandu. It flows from the north to south
through heavily populated core area. The river has important cultural and religious significance
for the inhabitants living at its nearby areas. In spite of the fact that the Bishnumati has been
indispensable for the socio-cultural practices of the people, the river is getting polluted and
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its original value is being shaded off by the degraded environment. Available studies indicate
that almost all the rivers traversing Kathmandu valley have attained high degree of pollution
(Khatri, 1986; MOPE, 1999; UNEP, 2002; Basnet, 2005; Baidya, 2005; Tuladhar, 2006; and
Shakya, 2007). Both the population and economy of the valley have grown at the expense of
natural and cultural degradations. In recent years, the cost of environmental degradation has
overshadowed the fruits of wealth and development.
This paper is an attempt to explore the factors responsible for environmental degradation
along the Bishnumati River in Kathmandu, with specific focus on the spatial pattern of human
activities, the relationship between cultural practice and environmental awareness of the
inhabitants nearby the river and people’s perception on effectiveness of public authorities on
river environment conservation.

Methodology
The study has been based mainly
on field survey data. First, a-50
metres buffer zones at both sides
of the Bishnumati river were
defined and the stretch of the
river was divided into eight
segments (F ig. 1: Table 1).
Stratified random sampling was
applied for selecting the localities,
representing from each segment.
Secondly, structured field protocol
and checklist were used to record
data through field visit. All the
phenomena related to nature and
human activities were observed
thoroughly in all segments and
carefully noted down. Map (1: 2
000) of the study area was used
to verify information of those
phenomena. Observation of the
phenomena was performed at
critical points throughout the day
in the morning, the mid-day and
the evening. Global Positioning
Figure 1: Location of the Study Area
System (GPS) was used to verify
geographic locations and the
social and economic activities therein. Photographs of the remarkable phenomena were also
taken.
Questionnaire survey was carried out to a total of 32 (4 from each segment) sampled people of
those localities from whom data on the cultural practices and perception of environment
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conservation were acquired through administering questionnaire forms. In addition, interview
with a total of 8 key informants comprising local institutional personnel was carried out to
obtain data on socio-cultural values of the river, based on the prepared checklist.
Archive digital data and analogue map 1:2 000 of the study area produced by the Department
of Urban Development and Building Construction (DUDBC) and Kathmandu Metropolitan City
(KMC) were used for digital data processing and analysis. Likewise, satellite imagery data was
also acquired from Google Earth. Digital database has been prepared by using GIS software like
ArcView and ArcGIS. Data were also obtained from the secondary sources such as reports,
population census.
The stretch of the study area covers 67.42 hectare along the Bishnumati river from the Balaju
locality in the north to the confluence of the Bagmati river at the Teku locality in the south. This
comprises parts of ten wards of Kathmandu Metropolitan city.
Fifty metres at both sides of the Bishnumati river was determined in order to obtain their
environmental condition. The bridges along the river were considered as base stations and the
section from one bridge to another was regarded as segment. Thus, a total of eight segments
along the study stretch were obtained.
Table 1 describes each segment and its major localities, and area coverage. The area of the
segments ranges from 18.94 hectare, the largest (Segment III) to 2.38 hectare, the smallest
(Segment VIII). Thus the area coverage varies remarkably among the segments.
Table 1: Description of the segments of the study area
Segment

Major localities

Area (ha)

Percent

I

Balaju, Gongabu

3.25

4.82

II

Balaju Industrial Estate, Mhaypi

12.55

18.61

III

Nayabazaar, Chamati, Shovabhagawati

18.94

28.10

IV

Dhalko, Bijeshwori

5.60

8.31

V

Maru, Tankeshwor, Tahachal

10.40

15.43

VI

Kalimati, Teku

5.22

7.74

VII

Kuleshwor, Teku

9.08

13.46

VIII

Kuleshwor, Tekudovan, Sanepa

2.38

3.52

67.42

100.00

Total

Source: Calculated from map/satellite image, GoogleEarth (2006)

The Bishnumati River Stretch - Environmental and Social Settings
The Bishnumati river is one of the major tributaries of the Bagmati river. It originates from the
Shivapuri hill at above 2,481 m in the north of Kathmandu valley and merges with the Bagmati
river at the Teku confluence travelling over 17 km. It has six feeder tributaries namely, the
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Shivapuri khola, Shangla khola, Mahadev khola, Samakhusi khola, Bhachakusi khola and
Manamati khola, and flows through densely populated core areas of the city. Its upstream area
is thinly populated. Roads have been
Table 2: Land use categories of the
constructed along the both sides of the river
Bishnumati study stretch
and agriculture and forest are almost nonLand use
Area (ha)
Percent
22.00
32.63
existent. The densely settled areas at nearby of Built up
Cultivation
6.86
10.18
the river are mostly of slums and the river banks
Heritage sites
0.47
0.69
in many pocket areas consist of squatter
Institutional
0.69
1.02
settlements. According to the 2001 census, Open area
9.97
14.79
9.06
13.43
though the segments 2, 4 and 7 have the largest River course
River
bank
11.06
16.40
population, the segments 4 and 5 have the
Road
6.91
10.25
highest population density.
Vegetation
0.41
0.61
Total area
67.42
100.00
The analysis of the archived satellite imagery Source: Satellite Imagery 2006, Google
(2006) together with field verification indicates Earth and Field Survey 2007/08
that there are nine land use categories (Table 2). Dense urban built up is the largest land use
category with nearly 33 per cent of the total study river stretch, followed by river bank and
open area. The vegetation coverage is the least with 0.61 per cent, which signifies the poor
condition of greenery and environment. Cultivation coverage is mainly characterized by intensive
vegetable farming. Table 2 shows that the river stretch is predominantly covered by the human
activities and their impacts.

Cultural Habits and Environmental Awareness
The study area of the Bishnumati river stretch consists of two principal activities, viz. natural
and cultural or human. The activities along the stretch were recorded in terms of frequency.
Table 3 indicates that of the total activities/frequencies (f) of 207, the natural factors including
river bank cutting, erosion and river course change cover only 4.83 percent, whereas human
factors comprising 11 types of activities share the rest, over 95 per cent. So, the impacts of the
natural factors seem less visible compared to the human cultural factors regarding river
environment.
Among the natural factors, bank cutting is the largest activity. Of the human and cultural factors,
three activities like industry and workshop related activities, solid waste dumping, and scrapped
metals are the most important activities in terms of frequency. Of these, industry and workshop
related activity is the largest, sharing 19.32 per cent (Table 3). It is interesting to note that sand
quarrying has been the least activity, despite close to the city and rapidly increasing construction
of buildings in the city. More importantly, most of the banks of the river are filled with solid
wastes, which do not allow places for sand extraction.
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Table 3: Natural and cultural activities in the Bishnumati river stretch
Total (f) = 207
Activities - Natural
f
%
Activities - Human and Cultural
f
%
1. Erosion
1
0.48 1. Open defecation
17
8.21
2. Course change
3
1.45 2. Land encroachment/squatted
11
5.31
3. Bank cutting
6
2.90 3. Slaughtering/animal shed
13
6.28
Subtotal
10 4.83 4. Industry and workshop related activities 40
19.32
5. Cremation
10
4.83
6. Agriculture
13
6.28
7. Construction debris
15
7.25
8. Scrapped metals
26
12.56
9. Extraction/quarry
4
1.93
10. Solid waste dumping
29
14.01
11. Direct sewerage disposal
24
11.59
Subtotal
197 95.17
Source: Field Survey, 2007/08
Table 4 shows the activities by segment. In terms of frequency, segment II has the highest
concentration of environmentally sensitive activities related to human and natural factors, whereas
segment VIII has the least of those activities. The former lies nearby city core and the latter at the
periphery of the city. Industry and workshop related activity is highest in segments II and V. Similarly
activities like animal slaughtering, open defecation and land encroachment are also highly
concentrated in segment V. Agricultural activity, mostly vegetable farming is comparably more in
segment I. Cremation site is concentrated in segment IV where heritage sites are also located. The
cremation sites are located near Shovabhagavati and Indrayani shrine sites. Direct disposal of urban
sewer is common in all segments and likewise, sewerage outlets are also evenly distributed among
the segments. As most of the institution and open space are found in segment VIII, the human
activities is less than those in other segments. However, solid waste transfer station is located in this
segment. The average number of activities is 26.
Table 4: Distribution of natural and human cultural activities by segments
Activities
Segments
Total
I
II
III
IV
V
VI VII VIII
1. Natural Erosion
1
0
0
0
0
0
0
0 1
factors Course change
0
1
0
1
0
0
0
1 3
Bank cutting
1
2
0
1
1
0
1
0 6
2. Cultural Open defecations
2
2
1
3
4
2
2
1 17
factors Land encroachment/squatted 1
1
1
0
5
2
1
0 11
Slaughtering/animal shed
0
2
0
2
1
5
2
1 13
Industry related activities
4
7
5
5
7
5
4
2 40
Cremation
0
0
1
5
1
1
1
1 10
Agriculture
4
2
2
3
1
1
0
0 13
Construction debris
2
3
2
2
2
2
1
1 15
Scrapped metals
3
4
3
4
2
4
4
2 26
Extraction/ Quarry
1
1
0
0
0
0
1
1 4
Solid waste dumping
5
5
5
4
3
2
2
3 29
Direct sewerage disposal
3
4
3
3
3
3
2
3 24
Total
27 34
22
33
25
26
21 16 207
Source: Field Survey 2007/08

Factors
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Environmental Knowledge and Practice
Traditionally, when there were no local government authorities, three major practices for
waste collection and management in use were:
• Burning: wastes mostly came from the field were burnt and the remains like ash was used
for cleaning utensils and kitchen garden
• Composting: organic wastes from the kitchen and toilet were decayed for manure and
used in the farm fields
• Burying: other wastes like non-degradable items were buried into the nearby field.
These indigenous practices are now not in practice. The field survey information indicates that
the local people were aware of the degrading river environment, but at the same time they
seemed to have practiced of dumping all types of wastes into the river. It was also found that
they were aware of the health problems they were facing and particularly their children’s poor
health due to poor sanitation and polluted river environment. It is found that 80 per cent of the
respondents of the nearby river dumped solid wastes directly into the river. Sewerage outlets
of all houses end into the river. Thus, there existed a conflict between knowledge and practice,
which might be due to lack of alternatives to be provided by the local development authorities.
The responsible public agencies were also found not serious to collect wastes along the riverside.
There were private groups being contracted out by the local public agencies were engaged in
the collection of wastes on fee basis for which each household paid at least Rs 125 per month.
It was also observed that neither authority nor local people could stop the people dumping
wastes such as construction debris, animal remains, metal scrapping, etc in big volume into the
riverbanks. There was little or no motivation among the local inhabitants in conserving their
locale.

Institutional Efforts and Public Perception
Local authorities are found to have involved in various programs and projects related to urban
environment management. KMC is a major local government agency that has a unit of
Environment Management Department to care of environmental conservation of the city rivers,
including the Bishnumati. Despite this, the local public agencies were themselves responsible
directly and indirectly for deteriorating river environment. Locating solid waste transfer station
and solid waste collection containers at the banks of the river, construction of public toilets
nearby river, direct discharge of sewerage into the river, etc were some of the examples of
malpractices for river environment degradation. According to the local people, development
activities, mostly road construction along the riverbanks and institutionalization of waste
collection and management which was previously done by the local people were major causes
for the degradation of environment.
Various attempts have been made by the local government for the improvement of the
environment of the Bishnumati river, but the perception of local inhabitants towards the local
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public institutions and municipalities was found not positive due to lack of seriousness in
implementing those plans and programmes. Local people were also aware that the local
government agencies would be responsible for river environment conservation. The local
inhabitants argued that unless the local authorities felt themselves responsible for keeping up
urban environment clean, they would not be able to enforce rules and regulations for the local
people to do so. They strongly argued that the local authorities should bring programmes and
coordinate with local people, community based organizations and non-government organizations
for implementation of those programmes. They should also be responsible to provide rules and
regulations and guidelines and follow the sincerely while implementing.

Conclusion
This paper dealt with the environmental condition of one of the main rivers – Bishnumati in
Kathmandu, the capital and largest city of Nepal shows that degradation of the river environment
is largely due to human activities and institutional malpractices. It shows that there is still open
area of 20 per cent at the riverbank, which has provided space for dumping wastes of all types
and other environmentally sensitive activities. This means that there is clearly lack of policies
and programmes for conservation of the river environment. The local people were aware of
their deteriorating river environment and health conditions, no efforts at household level were
found to be made, nor at institution level. So, they had not alternatives but to pollute the river
environment by dumping all wastes. Some of the pertinent measures suggested by the local
inhabitants towards conservation of river environment were diversion of sewerage network,
public participation on solid waste management and awareness raising activities,
It seems that the public authorities haven’t given high priority to participation of local people
for keeping environment clean. They have not been included in most of the planning and
implementation process related to river environment. Further, the programs being developed
for river environment conservation were sporadic and have no continuity and follow-ups.
Public perception towards the local authorities was not so positive. On the other hand, lack of
space for surface disposal facility and proper implementation of existing environmental laws,
no legal framework and guidelines for proper waste management and no strict land use/land
cover zoning policy coupled with insufficient infrastructure were some of constraints faced by
the local public institutions. These findings would be useful to local agencies for future planning
and management of river environment in other cities and towns of Nepal.
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Introduction
The Central Department of Geography (CDG) at Kirtipur is one of the leading Departments of
the Faculty of Humanities and Social Sciences, Tribhuvan University. The Department was
established in 1958. Since then, it has been actively serving the country in higher education
and research. CDG runs regular Master’s and PhD programmes in Geography. It is a pioneer
Department in running courses - Geographic Information System (GIS) and Remote Sensing
(RS) in the country. Being a central department, it has to look after the academic programmes
and activities of 22 Departments of Geography under the Tribhuvan University’s constituent
campuses spreading across different parts of the country, where there are proficiency certificate
and bachelor level studies. Of these, the Department of Geography at Prithvi Narayan Campus,
Pokhara also runs regular Master’s degree, in addition to proficiency certificate and bachelor
levels. This paper portrays the academic activities concerning with strengthening of geography
subject being held at CDG from October 2008 onward.1

Revision of Courses
In 2009, the Faculty of Humanities and Social Sciences (FHSS), Tribhuvan University (TU) revised
the courses of Master’s degrees of different subjects including Geography substantially. The
Geography syllabus consists of two major types such as compulsory or required and optional.
The students are required to take 10 courses for the Master’s degree in Geography. All students
must take compulsory courses, whereas optional courses are offered to the students as
suggested by the Department. Each course carries 100 marks. Since the Master’s degree is a
two years course, there will be five courses in each year.
Students with successfully completed three years Bachelors’ degree from a recognized
university with Geography or any disciplines recognized by the Tribhuvan University shall
be considered eligible to apply for admission to the Master’s degree in Geography. However,
admission of the students will be based strictly on the merit list, which will be based on the
enrollment capacity of this department.
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Compulsory Courses
There are three courses as compulsory. Usually the first two courses, Geog 531 and 532 as
listed below are being offered in the first year and the last one, i.e. Geog 536 in the second year.
The compulsory courses are as follows:
Geog 531
Geog 532
Geog 536

Modern Geographical Thought
Research Techniques and Quantitative Methods
Workshop on Geographic Problems of Nepal

Optional Courses
There are seven categories under the ‘optional course.’ Each category contains varying number
of optional courses. Of these, seven courses are being offered to the students, usually one from
each category. Though optional, three courses such as Geographic Information Systems (GIS),
Remote Sensing (RS), and Thesis are used to be treated as compulsory. Because of speciality of
the Department, students are advised to take GIS and RS in each year and thesis for research
writing skill. The optional courses are:
Geog 533-1
Geog 533-2

Physical Geography
Mountain Landforms and Processes

Geog 534-1
Geog 534-2

Human Settlements and Ecology
Human Ecology

Geog 535-1
Geog 535-2
Geog 535-3
Geog 535-4
Geog 535-5

Geographic Information Systems
Rural Development Planning-I
Advanced Political Geography
Advanced Population Geography
Rural Land Use Planning (to be developed)

Geog 537-1
Geog 537-2
Geog 537-3
Geog 537-4
Geog 537-5

Regional Development Planning and Techniques
Geography of Tourism
Agricultural Transformation and Food Security
Geography of Transportation (to be developed)
Local Governance and Public Policy (to be developed)

Geog 538-1
Geog 538-2
Geog 538-3
Geog 538-4
Geog 538-5

Remote Sensing
Mountain Climate and Hydrology
Biogeography
Glacial and Periglacial Environment (to be developed)
Landscape Ecology (to be developed)

Geog 539-1
Geog 539-2
Geog 539-3
Geog 539-4
Geog 539-5

Natural Resources and Environmental Management
Urban Planning and Management
Climate Change and Human Adaptation
Rural Development Planning-II
Population, Environment and Development

Geog 540-1
Geog 540-2
Geog 540-3

Thesis
Gender and Development
Project Cycle Management (to be developed)
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Publications
The Department publishes its journal annually. Other publications are either of an edited volume
of the conference papers or a handbook of teaching materials. The publications are as follows:
• 2009. Public Policy and Local Development: Constraints and Potentials. Editors – Pushkar
K Pradhan (Tribhuvan University, Nepal), Doris Wastl-Walter (Bern University,
Switzerland), and Steven Folmar (Wake Forest University, USA), published by the
International Geographical Union (IGU) Commission on Geography on Public Policy.
• 2009. Geographical Research Method Handbook. Editor – Pushkar K Pradhan, published
by the Central Department of Geography, Tribhuvan University and National Centre of
Competence in Research (NCCR) North-South, Switzerland.
• 2009. Geographical Journal of Nepal. Volume 7.

Research Works
In addition to teaching as a regular academic programme, CDG has completed the following
research studies and projects successfully. CDG has obtained these studies through competition.
• 2009 May. Preparation of Digital GIS Database of Nine Districts, for the Local
Governance and Community Development Programme (LGCDP) of the Ministry of Local
Development (MLD), the Government of Nepal (GON) and the United Nations
Development Programme (UNDP).
• 2009 May-Sep. Nepal Migrants’ Baseline Survey. This joint-project has been carried
out with the Nepal Institute of Development Studies (NIDS) for the World Bank.
• 2009 Jun-Oct. Analysis of Natural Resources Potentiality, Market Demand and Target
Groups of two districts of Jumla and Kapilbastu for the Micro Enterprise Development
Programme (MEDEP) supported by the Ministry of Industry, Commerce and Supply
(MOICS)/GON and UNDP.
• 2009. CDG’s faculty members have been involved to provide services to the Baseline
Survey for Climate Change in the Mountain Districts of Nepal for ICIMOD.

Training
CDG has conducted the following training on demand basis of the clientele. However, in case of
GIS/RS, it has been conducting the training since 1994, with over 28 such training being
completed.
• November 2008. Research Methodology to the Faculty Members of the Post-Graduate
Programme on Population and Development of the Purbanchal University, Biratnagar
for 15 days. There were also three faculty members of CDGTU (Central Department of
Geography, Tribhuvan University) participated in that methodology training.
• January 2009. Application of GIS to Municipal Development Planning to the officials of
the Partner Municipalities of PPPUE (Public Private Partnerships for Urban
Environment)/MLD/ UNDP. Altogether 14 personnel including engineers, architects,
and administrators of those 10 municipalities were participated in the training.
• January 2010. Application of GIS to Planning and Management of Livestock
Development Services. This three-weeks-technical level training was attended by 15
officials of different divisions of the Department of Livestock Services, Ministry of
Agriculture and Cooperatives.
63

The Geographical Journal of Nepal

Vol. 7

Seminars/Conferences
In order to enhance knowledge of the scholars on geographic contemporary issues and problems
through sharing experiences, CDG has successfully accomplished a National Seminar on
Environment, Livelihood and Micro Enterprises held at Kirtipur from December 14 – 16, 2009.
Sponsored by the University Grants Commission (UGC), the seminar was attended by 36
geographers involved in various working fields, representing different parts of the country.
Altogether 22 academic papers were presented. Discussions were made on each paper for which
two rapporteurs had jotted down the comments. An edited volume will be published including
those duly submitted papers accepted by the editorial committee of the volume. The seminar
also comprised a number of dignitaries.1
CDG is going to hold an International Geographic Union (IGU) Conference on ‘Geography of
Governance: Dynamics for Local Development’ in Kathmandu in October 2011. This conference
is being held in collaboration with the IGU Commission of Geography of Governance.2 Interested
scholars, researchers, development specialists, government officials, etc can apply for
participation.

Collaborations
CDG has signed on Memorandum of Understanding (MOU) with four organizations, including
government, UNDP supported programmes, and civil society for academic collaborations.
• 2009. Public Private Partnership for Urban Environment (PPPUE – NEP/04/001), Ministry
of Local Development (MLD) and United Nations Development Programme (UNDP)
shall provide financial support to 5 Master’s students for thesis writing on geographical
analysis of public private partnerships and the course on public private partnership in
urban development planning and management. Upon interest, few Master’s degree
completed students can work as an intern at the PPPUE office, as per the availability of
working space.
• 2009. National Society for Earthquake Technology-Nepal (NSET) will provide financial
support to a maximum of 5 Master’s students for thesis writing on the analysis of
earthquake related vulnerabilities in the selected municipalities of Nepal
•

2010. National Tourism Board (NTB) shall provide financial support to a maximum of 5
Master’s students for thesis writing on geographic analysis of tourism development
related issues and problems in Nepal

1

The inauguration programme of the seminar were attended by the distinguished guests comprising Dr
Kamal Krishna Joshi, Chairman-UGC (Chief Guest), Prof Dr Soorya Lal Amatya, Rector-Tribhuvan University,
Prof Upendra Man Malla, President-Nepal Geographical Society, Heads of the Geography Departments of
TU Campuses of Kathmandu Valley, the Head of the Central Department of Education, Kirtipur, and CDG’s
all Faculty Members and regular students.

2

The IGU Commission on Geography of Governance (GOG) has Prof Ján Buèek, Department of Human
Geography and Demogeography, Comenius University, Bratislava, Slovakia its Chairperson and Prof Dr
Pushkar K Pradhan, Central Department of Geography, Tribhuvan University as one of its 8 Steering
Committee Full Members. IGU has created this Commission for the period 2009 – 2012. Information on
detailed programme and participation can be obtained from IGU Bulletin, or its website, or Chairperson’s
email: bucek@fns.uniba.sk or CDG’s cdg@wlink.com.np or Organizer ’s (Pushkar) email:
pushkar@reachpuba.org
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•

2010. Micro Enterprise Development Programme (MEDEP), Ministry of Industry,
Commerce and Supply (MOICS), and United Nations Development Programme (UNDP)
shall provide financial support to 3 Master’s students and 1 PhD student for their
thesis and dissertation completion, as well as for running course of micro enterprise in
urban development planning and management.

Guest Lectures
To make the faculty members and students of geography aware with the contemporary
geographic concepts, approaches, trend, or developments, two guest lectures by the
international scholars were held at CDG, such as:
• Factors Influencing the Evacuation Decision: the Case of Cyclone Sidr in Bangladesh by
Prof Dr Bimal Kanti Paul, Kansas State University, Manhattan, Kansas, USA – Nov 15,
2009. The talk programme was attended by the CDG family members (faculties +
students), invitees from the Nepal Geographical Society (President and members) and
others.
• Use of GIS to Access Rates of Soil Erosion and Sediment Delivery to Streams: Application
in a Watershed in Kentucky, USA by Ms Narcisa Pricope, University of Florida, USA on
Dec 7, 2009. The programme was attended by the faculty members and students of
Geography, Botany, and Geology.

Miscellaneous
In addition to those activities mentioned above, CDG has achieved or performed the following
activities:
• CDG has been selected for an award by the University Grants Commission (UGC) for
establishing ‘Research Management Cell’ in its premise. Under this programme, CDG’s
academic activities shall further be strengthened. Accordingly, research activities by
some faculty members and Master’s students, publications, collection of documents
related to the geographic research and network of computers and internet/email facility
to all faculty members and students are major works to be performed. All PhD students
are being encouraged to access to the facilities of the research cell. Under the Head,
an advisory committee consisting of four senior faculty members has already been
created. Of these, a coordinator has been nominated for regular running of the cell
activities. A separate cell unit room is being allocated.
• Likewise an award for conducting research methodology workshop for the geography
faculty members, particularly the PhD students has been awarded by UGC to CDG TU
for this year 2010. The workshop is being held before June 2010.
• CDG has obtained 15 ArcGIS keys as gift from ESRI, USA in July 2009. These keys with
updated GIS software will further enhance the capability and knowledge of CDG faculty
members in teaching and research.
• A farewell programme was held to CDG’s retired faculty members - Prof Dr Vidya BS
Kansakar, Mr Indra N Manandhar, Prof Dr Binod P Shrestha, and Prof Dr Nanda G
Ranjitkar and an administrative staff (Senior Office Helper) – Mr Chola Bahadur KC.3
Certificate of appreciation for contributing to the development of higher education in Nepal
and symbol of memento as token was distributed to each retired faculty member and
administrative staff by Prof Dr Soorya L Amatya, Rector of Tribhuvan University amidst a
programme held at the Tribhuvan Park, Thankot, Kathmandu.
3
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Human Resource of CDG – faculty members
CDG consists of a team of faculty members with specialized in different fields of studies, working
for academic enhancement of geographic related subjects.
• Pushkar K PRADHAN. Professor and Head. PhD (Institute of Geography & Regional
Science, Klagenfurt University, Austria, 1997), MSc (HSD, AIT Bangkok, 1989), MA
(Geography, TU, 1979). Urban Studies, Urban-Rural Linkages, Regional Development
Planning, Urban Informal Sector, Micro Enterprises and Livelihood, GIS/RS, Natural
Resource Management, Monitoring and Evaluation and Public Policies and
Development.
• Bhim Prasad SUBEDI. Professor. PhD (University of Hawaii, USA, 1993), MA Dist. (TU,
1980). Population, Sustainable Livelihoods, Field Methods, Migration and Development.
• Padma Chandra POUDEL. Professor. PhD (Banaras Hindu University, India, 1996), MA
(TU, 1980). Tourism & Environment, Urban Development & Planning, Irrigation
Management and Monitoring.
• Narendra Raj KHANAL. Professor. PhD (TU, 2003), MA (TU, 1981). Mountain Geography,
Natural Resource Management, GIS, Quantitative Technique and Natural Hazards.
• Hriday Lal KOIRALA. Reader. PhD (University of Gauhati, India, 2007), MTech (Andhra
University, India, 1999), MA (TU, 1987). RS/GIS, EIA and Urban Environment.
• Pashupati NEPAL. Reader. PhD on-going (TU, Nepal), MA (TU, 1989). Physical Geography,
Local Organization, Urban Rural Studies, Settlement Studies, Field Studies.
• Moti Lal GHIMIRE. Lecturer. PhD on-going (Japan, 2008), MTech (Andhra University,
India, 2003), MA (TU, 1990). Applied Geomorphology, Mountain Environment, GIS/
RS.
• Dhyanendra RAI. Lecturer. MA (TU, 1990). Physical and Human Geography, Field Studies.
• Umesh Kumar MANDAL. Reader. MTech (Andhra University, India, 1999), MA (TU, 1992).
Quantitative Technique, RS/GIS, Regional Planning, Agriculture Geography.
• Shobha SHRESTHA. Lecturer. MSc (ITC, The Netherlands, 1999), MA Dist. (TU, 1992).
Geoinformatics, Development and Planning, Service Accessibility.
• Kanhaiya SAPKOTA. Reader. MPhil (University of Bergen, Norway, 2003), MA (TU, 1992).
Human Ecology, Urban and Peri-urban Agriculture, Research Methodology and
Sustainable Development.
• Puspa SHARMA. Lecturer. MA (TU, 1993). Natural Hazards, Geographical Thought,
Natural Resources Management, GIS/RS.
• Prem Sagar CHAPAGAIN. Reader. PhD (TU, 2009), MPhil (University of Bergen, Norway,
2003), MA Dist. (TU, 1994). Human Ecology, Mountain Environment, Rural Development
Planning and GIS.
• Chhabi Lal CHIDI. Assistant Lecturer. MA (TU 1995). Human Settlement, Field Survey
Desktop Cartography, and EIA
• Sher Bahadur GURUNG. Assistant Lecturer. MA (TU 1998). Geomorphology, Research
Methodology, Geographical Thought, Practical Geography, Field Survey and RS/GIS.
In addition, CDG has a set of supporting administrative staff members, comprising administrative
officer, account officer, GIS technician, administrative assistant, lab boy, and office helpers.
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