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Abstract

This paper attempts to point out the initiations that have to be taken to enhance the morphological structure of Lukla Trans
Himalaya Trails (LTHT) of Eastern Nepal. Both qualitative and quantitative approaches as well as expert judgment methods
were applied to trace out the existing biophysical and socio-economic conditions of the Lukla Trail. Pointing out the environ-
mentally sensitive areas, exploring the needs and resource base, and prioritizing the development activities that collected from
local stakeholders, participatory techniques such as interactions, focus group discussion and interview portfolio were conducted
with rural municipality authorities, elected members, community people, porters, tourists, and businessmen. The views and
opinions given by stakeholders were analyzed in relation to how the morphological structure of the Trail could be strengthen
and what type of initiation has to be taken by the governments to promote the present rural settlement structure into urban
form. Review of available literature was to frame out the model for urban settlement development in mountain corridor. Tourism
infrastructure, socio-economic conditions pattern of settlements, building materials, and transformation mode, biophysical,
demographic and socio-cultural attributes, and regional connectivity network of local production and services were discussed
in holistic way. The policy measures for land pooling, guided land development, land acquisition was also suggested to enhance
the morphological structure of Lukla Trans-Himalaya Trail in order to upgrade the trail as urban center.

Findings of the study indicate that urban development in the mountain corridor is one of the emerging option that solves the
local socio-economic problems in the context of remote mountain areas, satisfaction of human needs, diffusion of skills and
technology by activating local politics and policy making for valorization of territorial specity through democratic government
and democratization of local development in the mode of people, public and private partnership (P4).

Keywords: Trans-Himalaya; Village Town Model; Mountain Corridor; Morphological Enhancement; Environment Sensitive-

ness.

Introduction

The economic, spatial and mobility trends in Nepal point towards
the inevitability of urban development in the country side with a
view to materialize the social innovation and cultural practices in
the sphere of arts and creativity [33]. The contextual scenario of
mountain region of Nepal clearly indicates to address the local
and territorial development initiations in the remote mountain
areas for satisfaction of human needs, diffusion of skills and tech-
nology by activating local politics and policy making for valoriza-
tion of territorial specity through democratic governance and de-
mocratization of local development activities in order to promote
the practice of self-determination economy as people transform
their livelihoods and lives by enlarging the power and competence
base of localities (Sen,2009). National Planning Commission of

Nepal has prioritized to promote the polycentric service centers
as the engine of economic growth, social change, ecological stabil-
ity and science and technology development in order to meet the
sustainable goals in the Nepalese context (NPC, 2015). Regarding
this, Ministry of Urban Development (MOUD) through nation-
al urban development strategy (NUDS, 2017) has initiated rural
transformation in relation to build the socio-economic interre-
lationship between urban and rural areas for providing modern
social infrastructure facilities by strengthening capacities of local
communities and local governments in remote areas of the coun-
try. In the line with this, MOUD has focused to develop the urban
settlement along Trans Himalaya Trails by identifying the pos-
sible Trails for urban development through urban infrastructure
extension programs which can support sustainable, eco-friendly,
local resource based and modern facilities available human settle-
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ment development in the mountain areas. The Ministry has also
initiated Trans-Himalaya Trails morphology strengthen aiming to
upgrade as the urban center through enhancing available social
services and physical infrastructure with due consideration of en-
vironmental sensitivity.

Great Himalaya Trail is one of the longest and highest footpaths
on earth, and likely the most dramatic, traversing the entirety
of Nepal from east to west in the shadows of the world’s highest
peaks. For those looking for the cutting edge of adventure trek,
Nepal’s Great Himalaya Trail (GHT) presents the opportunity of a
lifetime. Winding beneath the world’s highest peaks and visiting
some of the most remote communities on earth, the Trail passes
through lush green valleys, arid high plateaus and incredible land-
scapes in the Himalayas [5].

Spatial planners need to consider ecological niche as an impor-
tant organism for the distribution of resources and competency
of settlements, and how this pattern, in turn, alters the biotic
and abiotic factors used for urban-rural spatial restructuring and
land consolidation [42]. The human settlement also has a niche,
which is affected by natural and socioeconomic conditions with
regarding the urban-rural settlement as occupying a natural-so-
cio-economic complex ecosystem niche [47]. The concept of land
consolidation and urban-rural spatial restructuring from the per-
spectives of production, living, and ecological space, which are a
new platform and major tool to implement new-type of urbaniza-
tion strategies and the agricultural modernization [20-22]. Num-
ber of studies focus on one or two aspects of the natural, economic,
or social conditions of urban-rural reconstruction, and it is chal-
lenging to reveal the holistic reality in a comprehensive manner
[40, 45]. Zhao et al. (z013a) [47], Yao and Xie (2016) [44] suggested
that ant colony optimization algorithms and scenario simulations
could be a good way to support rural spatial restructuring.

It is still a big controversy which size of cities is best for human
settlements from the economic and ecological perspectives. Some
studies show that small towns (cities) play a positive role in rural
transformation, and regard their roles as the urban functions in
rural development [2]. Economists offered the criticism that small
towns and cities do not comply with the law of economics and
usually represent the inefficient use of resources, e.g., land use per
person and energy consumption per capita. Some ecologists be-
lieve that small towns can achieve both environmental protection
and meet human needs. Meanwhile, planners disagree and argue
that urban dispersion and small-town construction could be a
disaster for ecological conservation. Similarly, the collective land
ownership system and the pressures of economic growth, the local
authorities change the agricultural land to urban land use in small
towns, resulting in large cultivated area being occupied, thereby
causing the out-of-balance social-ecological system [7]. Moulaert
etal., (2016) and Koukofikis (2018) discussed the role of micro-en-
terprise and informal economic activities for urban development
strategies. They viewed that urbanizing as a scientific debate that
has till recently has been too confined to environmental macro-
economic, political economy and environmental justice, with lit-
tle attention given to spatial dynamics and local specificity.

Haining (2015) focused on the traditional settlements in the larger
regional division and major cultural watershed, in terms of case
analysis and theoretical discussion. Specifically, on natural con-
ditions, rural settlement, single plane, building construction,
decoration, and functions. Aryal (2015) [1] conducted a study in
Nepal Himalayas using a system thinking approach and found
that globalization; particularly tourism and labor migration,
state conservation policies and practices, and climate change are
the major drivers of change to the traditional social-ecological

system in mountain areas of Nepal with areal variations in site
locations. The study revealed that tourism and labor migration
created shortage of labor for transhumance systems and reduced
local economic dependency on such systems and the trends of key
climatic variables (temperature and precipitation) and perceived
changes in different biophysical indicators the climate change has
emerged as an additional threat and has the potential to impact
different components of the system their functions and services.
Huang (2017) [14] had analyzed historical urban growth trends in
the mountainous region and stressed to understand the interac-
tion between the spatial growth pattern and the mountainous to-
pography including slope, accessibility, and land use type together
create resistance to urban growth, while accessibility controls the
sequence of urban development.

Keating (2018) [16] and Bolleyer (2018) [3] have shown how ter-
ritorial politics shape institutional structures and public policies
across developing and developed countries globally. Land govern-
ance is most apparent in political and economic zones and cre-
ate regulations delineating how and by whom these areas can be
used. So that state territorialization shapes state-society relations
through the (re)configurations of power look at land use plan-
ning processes in relation to the state’s territorialization attempts
in land governance and contend that since the emergence of the
sustainable development paradigm onward 1980s, and land use
planning has become a key arena for political debates oversociety-
environment interactions and, in practice, an important means
for territorialization process. The spatial pattern of urban expan-
sion in mountainous regions not only affects the surrounding
landscape but also the overall ecologic system. Spatial patterns,
with their associated processes, have long been a focus of urban
geography. The spatial pattern is often analyzed and explained in
the context of the urban social fabric, economic structures, and
functionsresulting in many spatial models. Some recent studies
have shown that traditional urban-geographic models do not
explain urban spatial expansion in mountain and Trans Himala-
yan's unique socioeconomic background, human settlement his-
tory, and rapid growth (Dorward,1989; Romereo&Ordenes, 2004;
Petrigor, 2013; Schneider-Sliwa,2015) [8].

In above back ground this study attempts to point out the exist-
ing biophysical scenario and initiations that have to be taken to
enhance the morphological structure of Lukla Trans Himalaya
Trails (LTHT) using participatory approaches and expert judg-
ment method to suggest plan schemes for the different level gov-
ernments in Nepal.

Results
Lukla Trans-Himalaya Trail

Lukla is a small town in the Khumbu Pasanglhamu Rural Munici-
pality (KPLRM) of the Solukhumbu District of north-eastern Ne-
pal. Lukla is situated at 2,860 meters (9,383 ft), it is a popular place
for visitors to the Himalayas near Mount Everest to arrive. By the
Nominee Culture believes Lukla means place with many goats and
sheep which is covered by cloud near by Dudh Koshi River. Lukla
and this region is served by a small airport, and a variety of shops
and lodges catering to tourists and trekkers, providing western-
style facilities. Right from Lukla, travelers take two days to reach
the village Namche Bazaar, an altitude acclimatization stop for
those continuing on. Lukla Trail lies in the heart of northen part
of Solukhumbu district and serves as lso serves as lifeline to up-
per settlements of Khumbu region. The major settlements of the
routes are Ghat, Phakding, Toktok, Benkar, Manjo, Jorsale, Nam-
che, Khumjung, Panboche and Dinboche. The trekking route and
major settlements within trail are shown in the Figure-1.
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Figure 1. Trekking Route and Major settlement.

Geological structure and land forms

The Khumbu region lies in the Higher Himalayan Zone along
with and glaciers and mountain rivers and known as the home
of natural hazards. The northern part is overland by the Tibetan
Sedimentary Sequence which is characterized by a rugged terrain
of high mountains, glaciers, deeply incised valleys and constricted
(glacial-fluvial terraces). Landslides, mudslides, mass movement,
and debris-flows observed throughout the trail due to weak geol-
ogy, unstable geomorphic process, rugged topography and steep
slopes, in combination with intense monsoon precipitation. Out-
crops of the landslide deposits are rare, and the overall topogra-
phy underlines the theory of a departed or polyphone rockslide
event while the deposited mass of Chaurikharka has surface
topographic and sediment logic characteristics of a large rock-
slide with a heavily brecciaed basal layer. The southern part shows
similar features down in the DudhKoshi River gorge, but are there
additionally topped by a boulder carapace forming a terrace-like
deposit from Chaurikharka to Muse. Many sections of Luklatrail
rockslide boulders on top of bedrock and moraine found, while
Lukla itself is located on an alluvial and debris flow fan. South of
Lukla bedrock geology is obscured by moraines from the Surke-
Drangka Valley and rockslide material is missing Fig-2).

Drainage System

The periphery of Lukla Trails is a major source and origin point
for major river system serving over a billion people. Snow and gla-
cier are natural fresh water reservoir in solid form which are the
important components of hydrological cycle in the trail. Moun-
tainous topography is the main factor for perennial water flow in
the Khumbu region. The Lukla Trail region consisting three major
watersheds i.e.t BhoteKoshi, DudhKoshi, and Imja Khola which
drain the region in the form of glacier and snowmelt as well as
liquid precipitation. Its hydrology is heavily influenced by the
monsoon and the temporal redistribution effects of glacier and
snow melt. Major water bodies are: DudhKoshi, Imja River, Gokyo
Lakes, Hongu river, NaktokKhola, HandiKhola, PaiyaKhola, Bho-
teKoshi, ThameKhola, and LangmucheKhola (Figure 3).

Land Use

The Lukla Trans-Himalayan Trail lies in high mountain region
and characterized high altitude, rugged terrain, barren lands and
extreme climatic conditions so that most of the area of the tail
and its allied area is not suitable for human activities like farming,
physical infrastructure development and settlement development
(Table-1).

It is evident from the table-1 that out of the total land area of the

Trail (KPLRM) more than 63 percent land area is covered by bar-
ren and rocky land followed by glaciers (15.49%), Grassland (7
%), bushes (6.56%), forest (5%), and agriculture land (1.20%).
The share of the human settlement, river and lake and physical
infrastructure like route, footpath is very low. The land use pat-
tern of the Trail clearly indicates that along the Trail it is difficult
to construct and provide physical infrastructure facilities and very
few lands particularly in river basin permits to extent human set-
tlement in dense form i.e. urban form.

As regard the demographic information of the Trail area the total
population of the rural municipality was 8989 having 4493 male
and 4496 female population with 2433 households. Population
and number of households are expected to have increased to cer-
tain extent in these eight years. Population distribution by ward is
presented in table-2.

Gap and trend analysis

Being the mountainous topography and lack of road transport
facilities, the level of physical development in the Lukla Trail is
very low and insufficient. There is huge gap in required infrastruc-
ture facilities and availability. Only 6.44 percent of trials are in
all-weather condition and indicates the urgency to improve the
Trail and road condition. Lack of sufficient information on drink-
ing water supply in relation to demand and supply, it is difficult to
point out the exact condition of the drinking water supply system
along the Trail area. At present, the existing drinking water sup-
ply facility observed at the satisfactory level and almost house-
holds found to get drinking water facility in an unmanaged way.
Available drinking water supply facility and sources seem to be
insufficient and efforts needs to explore sources as well as better
management as per equal opportunity to get water service easily.
Most of the locals viewed that existing water supply system did
not maintain equal opportunity and only the powerful people take
more facility and powerless people get less and insufficient facil-
ity. It is therefore, existing situation indicates to make dramatic
changes in drinking water management system as to take part by
all of the community people. Somewhere few public taps found
in the Trail route but the quality of water needs to be tested. The
overall drinking water system of the Trail region is poor in qual-
ity and need to conduct scientific study on availability of water
resources and development options of available resources in the
Trail.

Regarding the sanitation condition, recently the trail area has de-
clared as ODF area. However, during the field study period 1 5 per-
cent households reported they have no their own toilet. Along the
Trail right from Khari Khola to Khunjung Valley nowhere public
toilet and trackers including tourists are facing the toilet problem.




OPEN ACCESS https:/ /gnomepublications.otg/ croptechnology-agriculturalscience.php

Figure 2.Geological structure of Lukla trans Himalaya Trail.

Figure 3. Drainage system of Lukla Trail.

Table 1. Land use pattern of the Lukla Trail.

Land use Area (in sq. km) | Percent
Barren Land 973.4 63.25%
Glaciers 238.35 15.49%
Grass 109 7.08%
Bush 100.91 6.56%
Forest 80.a7 5.21%
Agricultural land (Cultivation) 18.5 1.20%
Pond or Lake 9.74 0.63%
Riverbed 8.52 0.55%
River/Waterbody 0.22 0.01%
Embankment 0.12 0.01%

Total 1,538.93 100.00%

Source: Satellite Image 2018 ; Field Study, 2019

Table 2. Population distribution by ward.

Ward No | Household | Male | Female | Total Population
1 434 901 927 1828
2 438 993 964 1957
3 430 879 873 1752
4 551 913 999 1912
5 430 807 733 1540
Total 2433 4493 | 4496 8989

Source: MOFAGD, 2019

Prasad Pokhrel K Morphological Enhancement of Trans-Himalayan Trail through Central Village Town Model: A case from Lukla Trail, Solukhumbu Nepal. | Crop Technol Agri Sci. 2020;2(1): 001.
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There is a great challenge to manage sewer due to lack of public
sewer line and sewer treatment plan. At present, this issue is not
so serious but in future it could be the main problem when settle-
ment would be dense.

The economic status of the people living has change in years af-
ter the economy is shifted to tourism enterprises, however, many
social parameters are still very low and people are deprived from
social services. Education, health, security, modern facilities like
playgrounds, internet facilities, reliable energy source and suf-
ficient portable water supply are still lacking, that has hindered
social development of the Trail. The available market facility and
social services as well as service delivery system of government
organizations are also not at satisfactory level. Due to the remote-
ness and mountainous topography, people have difficulties to
receive educational, health and governmental services. Culture,
traditional values and beliefs also challenge to the social change
on the one hand and immense adverse effects of outsiders on lo-
cal harmony is another issue to sustain the Khumbu's originality
in long run.

Human settlement patterns and structures in relation with its
spatial features are in dynamic process and changes rapidly due
to expansion of social and economic activities which reflected in
response to the population growth, in-migration, local politics,
economic development, local and regional connectivity), cul-
tural and socio-ecological factors. Insights of the spatial pattern
of human settlement growth and physical as well as social infra-
structures condition indicate to extent basic physical and social
infrastructures for enhancing the morphological structure of the
trail which further demand effective sectoral development plan
and programs. There are such settlements, market centers and
tourist destination points which need to be upgraded through
modern facilities with due considering environmental protec-
tion. Khari Khola, Surke, Muse, Lukla, Chaurikhark, Chhyaplung,
Nyapchung, Jorsalle, Namche bazaar, ThameKhunjung Valley
and Everest Base Campare major location points that need to be
equipped by modern social and physical infrastructures. Some
scatter settlements which are in isolating form in the corridor of
the Trail also need to beresettled in the Trail head area as com-
pact settlement form where modern social and physical amenities
could be provided in low cost of development and environment.

Connectivity and regional linkages

The ability to identify the local productive capacity and regional
service providing network of the trail Lukla town undertook as the
central nodes as to assume functional connectivity for multiple
functions with respect to human, goods, technology and informa-
tion flow from outsides and insides of the trail. Using nodes that
were located around the perimeter of the buffered area of the trail
width was taken to remove the effects of node placement on cur-
rent densityby creating a map of connectivity in the north and

south parts of the Lukla as the center town village concept .The
connectivity of the central nodes is more likely to cross paths and
trails in areas of high flow of man and goods which provide effi-
cient and cost effective method of predicting areas with relatively
high landscape connectivity for multiple actions.

The connectivity linkage map (fig-4) shows the multiple connect-
ed from location-specific identity with linkage areas with signifi-
cant increasement in the surrounding area according to the effects
of trail services to the community people.

Rural-urban interactions is an important aspect of livelihood
strategies in the form of flows of people (migration), natural re-
sources, products, goods and services, information and money, or
in the form of income diversification such as urban agriculture
and non-farm rural employment (Dems,2006) [6]. But in the
Lukla trail rural and urban development is considered in isola-
tion. Their inherent linkage with each other’s development is less
considered or reduced to only market linkages. Although market
linkages play significant role, rural-urban linkage (RUL) is beyond
this linear kind of assumption and it encompasses many com-
plex interactions and processes. It is important to recognize the
close relation between service center and rural systems because
efforts and initiatives in one area, when properly conceived and
planned, can have a positive spillover effect in the other. For ex-
ample, changing food consumption patterns in urban centers as
a result of rapid urbanization and income growth offer good op-
portunities for food producers in peri-urban and rural areas, with
the possibility for food producers to focus on high value agricul-
tural products and on contract farming schemes with supermar-
ket chains. Understanding and capitalizing over such patterns of
RUL is expected to help service center residents to satisfy their
growing food demand and to improve the income and livelihood
of rural food producers. If, however, the linkage between these
two systems are not well understood and properly harnessed, the
system can be threatened and doomed to failure. A good example
in this case could be imbalance between the demand for natural
resources, on the one hand, and their supply and management, on
the other, that might lead to extreme poverty and degradation of
natural resources at last. Unless its multi-faceted linkage with the
rural economy is well managed, urbanization inflicts formidable
pressure on natural resources and agricultural land. The poverty-
land degradation-food insecurity nexus, heavily contributed by
the poor. For instance, if we take only one component, i.e., energy,
the growing service centers require huge amount of wood for fuel
to meet their daily household energy demand. This often results
in overexploitation of the forest resources of surrounding rural
areas. In Lukla Trailthe original forest around the central village
has been cleared long ago to support the energy and construc-
tion demands of the growing settlement. Now part of the natural
forest area has been degraded land and far reaching beyond im-
agination. Often, as observed in many sections of the Trails forest
resources are getting scarce, and where reforestation efforts are

Figure 4. Connectivity and linkages.
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minimal, with no widely disseminated alternative energy sourc-
es, shortage of fuel wood has been supplemented by alternative
sources of energy like LGP Gas. Further, there is a heavy mining
of soil fertility and deterioration of soil physical properties. Such
chains of processes driven by the unplanned settlement grow in
Trail area and lead to poor infiltration capacity of the soil, a phe-
nomenon that reduces recharging effect of the aquifers and en-
hance high runoff, landslides, mudflow, debris flow and soil ero-
sion rates. Again, this leads to reduce available natural resources
like water and forest.

Sectoral development strategies

The strengths of the Trans-Himalaya is a long history of coop-
eration between spaces that complement each other that can in-
crease due to the on-going dynamism of the global community.
Those timeless strengths need to be relativized the concerns on
climate change disaster, equity and poverty, adoption of new tech-
nology that could be solved by the on-going economic dynamism
and, once more, not foregoing the opportunities of Trans-Himala-
yan Trails. These possibilities can be achieved by addressing with
common understanding for new development policy measures
across the Himalayans as we need to enhance the morphologi-
cal structure of Trans-Himalayan Trails, make policy measures to
promote service center or create better job environment in terms
of equity sustainable and inclusive growth, looking more carefully
at health, education and social services with sufficient physical
infrastructure support. New frontiers of economic development
and new socio-cultural paradigms indicate that Trans- Hima-
layan Trails have crucial resources on sustainable development.
Enhancement of Trans-Himalayan Trails morphological structure
to better service (urban) center, and dense human settlement pat-
tern could be a crucial contribution for peace, progress and pros-
perity of local communities and become gateway to prominent
economic space of the Trail |7, 23]. Therefore, the small-scale spa-
tial economy and small actors can enhance the sustainable liveli-
hood and also promote people to people relations along with the
improvement of Trail. This can also ensure the environment for
implement stability and development in the Himalayan region in
a collaboration of various stakeholders in order to bring about a
lasting improvement in the economic, physical, social and envi-
ronmental conditions of the Trail.

To achieve goals of sustainable development in the Trans -Hima-
layan Trails, it is necessary to frame the sectoral plan to mobi-
lize the available resources and reinforce local self-initiations and
general services to the public for creativity and innovation model
work that should spatially compact, mixed-use, socially, cultur-
ally and ecologically integrating in the line with the national ur-
ban development strategy [27]. All these dimensions of sustain-
able development need to be taken into account at the same time
and with the same weight including economic prosperity, social
balance and a healthy environment. At the same time attention
should be paid to cultural and health aspects.

Discussion
Central town-village model

The existing biophysical condition and socio-economic dynamism
of Lukla Trail reveal that the villages in surrounding the Lukla
Trail could play positive synergistic roles in densification of scatter
settlements mountain region and the central town-village model
could be the most useful to enhance the morphological structure
of Trans-Himalayan Trails and urbanizing in mountainous areas.
Therefore, in Lukla Trans-Himalayan Trail, government initia-
tions have to focused in spatial restructuring based on biophysical
capacity and ecological stability in the process of morphological

enhancement and urban development in such high altitude and
mountainous topography in order to extend the understanding
of central -town - village model and theory of regional planning.
The proposed central town-village model is presented in figure -5 .

The proposed central town-village model in Nepalese context
could be effective in upland and mountain regions for territorial
politics which will be embodied in the state’s political objective to
extend its control over land and meet the strategies that cope the
balanced development in the mountain region throughscientific
land use planning processes across scales.

The theoretical and empirical evidences also corroborate the
model in terms of distribution and density of urban-rural settle-
ments relative to geo-ecological, socio- economic, and cultural
conditions are critical factors in the general urban-rural rela-
tionship. Regarding this, Forman, (2016) rightly noted that such
settlements exert significant influence on regional development
for macro scale role as well as growth and direction. The, urban-
rural settlements have experienced significant changes across the
world, especially in developing countries. Rapid urbanization,
urban-rural social transformation, and declining employment op-
portunities in rural areas have been major driving forces behind
changes in rural areas(UN,2006).

However, most of the area of Lukla Trail is not suitable for the
urban-rural settlements construction. Very few suitable areas are
distributed within the river sites in northeastern passes. There-
fore, the urban-rural spatial restructuring should be based on the
changing mode of rural settlements as central town-village, and
city-oriented village. The central town-villages where the town-
ship government is located and landscapes change more signifi-
cantly than general settlements. The central town-villages in Lukla
Trans-Himalaya Trail would be keyto sustainable development of
the region and suit in line with the general law of development of
mountainous urbanization (Zhang and Zhai, 2013). Thus, central
town-village model can play a positive role in urban-rural trans-
formation and ecological conservation, as well as improve pro-
duction and living conditions, and coordinate urban-rural devel-
opment. Therefore, the central town-villages and small markets
could be the best means to unify human and nature as opposed
to the situation characterized by high biodiversity, rich cultural
value, and ecological sensitivity, and as such being much harder
to recover than other regions [9, 31]. It is; therefore, scientists and
policymakers have to pay more attention to evaluating environ-
mental capacity and ecological thresholds in the process of urban-
rural spatial restructuring and the enhancement of morphologi-
cal structure of Trans-Himalayan Trails.This spatial development
framework can also promote local governance arrangement and
partnership development to identify the innovative clusters where
the business community, scientific community and administra-
tion work together and developing the network of central town
village through polycentric methods to serve as real service cent-
ers and mobilize their surrounding as a process to transform and
develop the role of service centers [4]. Thus, the central town-
village morphological enhancement model would be appropriate
settlement strategy to ensures sectoral development initiations to
address basic needs and requirements of population and hous-
ing ,economy and employment, social participation , education,
health and environment to provide basic amenities to the local
people (Fig-6).

Above mentioned facts and figures with Trans-Himalaya trails
development paradigm Lukla Trans-HimalayanTrail region pos-
sesses an immense natural beauty and rich cultural diversity. De-
spite this rich diversity, many people in the Trail still are lacking in
modern amenities and live in acute crisis. Taking into considera-
tion the natural and socio-cultural enrich, the Trans -Himalayas
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Trail presents great opportunities for developing local resources
based economy like sustainable tourism (ST) that could not only
generate high levels of employment and income for the local com-
munities, but also enhance the lives of rural communities through
infrastructure development, social mobilization, training and ed-
ucation, and institutional development. It is imperative to linkup
the rural-urban function for livelihood transformation in relation
to build the socio-economic interrelationship and provide mod-
ern social infrastructure services and ecological stability local en-
vironment through capacity building of local communities and
governments. Three level government have to take initiations to
enhance morphological structure of Trans Himalaya Trails by
identifying the possible trails through physical infrastructure de-
velopment programs which can support sustainable, eco-friendly,
local resource based and modern facilities available human settle-
ment development in the mountain areas [15, 18, 37].

Recommendations

+ The Khumbu region (KR) shared by large section of Himalaya
and is a unique transnational ecotourism destination with rich
natural and cultural diversity, so that government initiations is
needed to promote ecotourism in the region.

+ Within landscapes, limited economic opportunities and poor
connectivity due to inaccessibility present multiple issues and
challenges have to be addressed.

* The geographical, natural, cultural, economic, and political in-
terdependency of destinations and communities within the KR
highlight the need, scope, and opportunities for trans-Himalayan
Trail morphological enhancement for ecotourism across the Lukla
Trail.

* Lukla Trans-Himalayan Trail as envisaged by KPLRM can present
opportunities for inclusive and responsible economic growth and
promises achievement of the goals of protecting the environment,
and sustainably empowering and creating employment for moun-
tain communities must be prioritized.

* Regional cooperation on ecotourism provides opportunities for
inclusive economic growth, connectivity, and mutual benefits that
transcend areas by collaboratively harnessing the tangible and in-
tangible natural and cultural attributes and values of the Trail in
partnership with diverse stakeholders, therefore, need to be pro-
moted.

* Interventions focusing on strengthening connectivity, branding
and marketing, promoting niche segments, public-private part-
nerships, green infrastructure, and capacity building have to be
promoted for Trans- Himalayan ecotourism across the landscape.
* Promotion of investment opportunities using innovative finan-
cial mechanisms for foreign direct investment, bankable projects,
remittances, low-interest loans for entrepreneurship develop-
ment need to be focused.

* Destination plans and management by mapping comprehensive
inventory of existing and potential ecotourism products has to be
prepared.

+ Capacity building for quality hospitality and services with a spe-
cial focus on women and marginalized communities can bring
significant changes in tourism by establishing home stay along
the Trail.

+ Green and eco-friendly tourist infrastructure development (es-
pecially physical and communication) and promotion of services
bust up the tourism in the Trail are prime requirements.

Conclusions

The morphological structure of the Lukla trans- Himalayan Trail
has been described by formal analysis of the physical historical
fabric of the Lukla-Everest Base Camp alone. In the spatial analy-
sis of the Trail, both physical features and political art and per-

formance were in sighted. The connectivity and movement of
goods and human drew from social geography from the period
that emphasized how the Trail known as the busiest tourist Trail
in the world. This virtual realm has only multiplied exponentially
in the wired situation of the current status. Technologically, mor-
phological structure enhancement proposed socially networked
space which provide new forms of collective human activities in-
cluding all levels governments' initiations. Community sensing
and mapping resources for change and sustainable progress of
the Trail has been given top priority incorporating crowd source
solutions and flash events in all points to an increasing demand
for citizens everywhere to have a greater stake in participating in
the journey of transformation. The morphological enhancement
of Lukla Trail could justify the concept of urban development in
mountain areas in Nepal and help to attract more trekking tour-
ists to visit the Everest, as well as encourage the local communities
to promote their services and also explore various development
interventions in order to overcome the problem of remoteness,
poverty, and low infrastructure services . based on the study find-
ings following suggestions are to be made for overall development
of Lukla Trail region.

+ The Khumbu region (KR) shared by large section of Himalaya
and is a unique transnational ecotourism destination with rich
natural and cultural diversity, so that government initiations is
needed to promote ecotourism in the region.

» Within landscapes, limited economic opportunities and poor
connectivity due to inaccessibility present multiple issues and
challenges have to be addressed.

* The geographical, natural, cultural, economic, and political in-
terdependency of destinations and communities within the KR
highlight the need, scope, and opportunities for trans-Himalayan
Trail morphological enhancement for ecotourism across the Lukla
Trail.

* Lukla Trans-Himalayan Trail as envisaged by KPLRM can present
opportunities for inclusive and responsible economic growth and
promises achievement of the goals of protecting the environment,
and sustainably empowering and creating employment for moun-
tain communities must be prioritized.

* Regional cooperation on ecotourism provides opportunities for
inclusive economic growth, connectivity, and mutual benefits that
transcend areas by collaboratively harnessing the tangible and in-
tangible natural and cultural attributes and values of the Trail in
partnership with diverse stakeholders, therefore, need to be pro-
moted.

* Interventions focusing on strengthening connectivity, branding
and marketing, promoting niche segments, public-private part-
nerships, green infrastructure, and capacity building have to be
promoted for Trans- Himalayan ecotourism across the landscape.
* Promotion of investment opportunities using innovative finan-
cial mechanisms for foreign direct investment, bankable projects,
remittances, low-interest loans for entrepreneurship develop-
ment need to be focused.

* Destination plans and management by mapping comprehensive
inventory of existing and potential ecotourism products has to be
prepared.

+ Capacity building for quality hospitality and services with a spe-
cial focus on women and marginalized communities can bring
significant changes in tourism by establishing home stay along
the Trail.

* Green and eco-friendly tourist infrastructure development (es-
pecially physical and communication) and promotion of services
bust up the tourism in the Trail are prime requirements.
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