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PLANNING AND MANAGEMENT OF
TEMPORARY EMERGENCY
HEALTHCARE CENTRES - A CASE
STUDY OF PERIURBAN AREAS OF
NASHIK.

Meghana Sunil Joshi

I Professor, Pravara rural college of Architecture,loni, SPPU

[119822663988,maggiejoshi@gmail.com

Abstract : The World Health Organization (WHO) defines primary healthcare as “a whole-of-
society approach to health and well-being, centred on the needs and preferences of individuals,
families, and communities.” “Primary healthcare, “the WHO explains, “ensures people receive
comprehensive care. It is necessary to have an access to people for prompt health care in areas where
economic, geographic, or cultural barriers limit access to affordable services especially during
disasters. This paper attempts to address issues like accessibility, the immediacy of care, economical
deploy ability and affordability, to health and well-being of individuals, and communities during
disasters. The study will follow a qualitative research methodology where data will be collected from
a comprehensive literature review. The comparison matrix shall be derived from the existing literature
review and suitable case studies. The research will be a review of existing materials and systems of
construction and study of new materials and technologies to arrive at a strategy to be used in selection
of materials and systems for temporary shelters .A comprehensive strategy for selection and
implementation of building materials and systems will optimize operatability and help support
development of emergency shelters during mass casualties

Keywords: Temporary structures, primary health care centre, Prefabricated, portable construction,
criteria for slection of temporary structures, medical facilities construction

1. Introduction :

Health care centres are central to provide emergency care and hence when a disaster strikes, the society
falls back upon the health care centres to provide immediate aid in the form of emergency medical care.

At disaster sites, an immediate response is needed. Natural and manmade disasters are of immense
concern throughout the globe. Primary health centres (PHCs) represent the first tier of the Indian health
care system, providing a range of essential outpatient services to people living in the rural areas. Limited
public health infrastructure and lack of medical and support resources contribute the vulnerability of
existing facilities in developing country like ours with limited resources.

In India, a network of over 25,000 primary health centres (PHCs), the first and lowest health tier,
provide essential preventive, promotive, and curative health services in the rural areas.But any serious
case has to be referred to a bigger hospital in the nearing city.

However when a disaster strikes, or in any emergency situation the facilities provided by the PHC'S are
insufficient to tackle the rise in number of patients. Also, the location and accessibility of PHC'S is far
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off and patients have to travel long distances to avail services or in perurban areas too the hospitals
could be inaccessible . There is not only an urgent need to increase the preparedness of healthcare
centres in mass casualties, but also the local administration have to expand their focus on providing
immediate facilities to step up the preparedness of such centres.Facilities should be developed in a
central accessible city location to cater to the villages and periurban areas of the city.

Some calamities can cause major disruptions to emergency services owing to failure of roads, bridges
etc. Response to such emergencies should therefore be quick, easily accessible, procurable, erectable
and flexible.

Hence healthcare buildings demand flexibility and adaptability in use and which can be constructed
rapidly to meet tight programmes.

Buildings have been built in one place and reassembled in another throughout history. The
world's first prefabricated, pre-cast panelled apartment blocks were pioneered in Liverpool. The idea
of modular buildings constructed from prefabricated materials and parts has been around for a few
thousand years. Roman armies carried their forts in prefabricated sections for easy installation once
they arrived at their destination, and since then modular construction has only grown. The tent
structures were designed as “instant dwellings” where traditional construction techniques for shanty
settlements and squat are too slow.

Erection of temporary structures has been an answer for rapid erection of facilities in times of
distress. Such temporary shelters ensure the safety of affected communities and also help prevent
secondary events such as the spread of diseases. This has to be done both swiftly and efficiently.

1.1Aim: To understand challenges and opportunities of healthcare centres in India and to suggest a
response plan and procedure for its up gradation in disasters.

1.2 Research Question: What should be the emergency response strategy for temporary healthcare
preparedness in disasters at rural level ?

1.3 Hypothesis: An organised response strategy for construction of temporary structures to support
healthcare systems in emergencies will provide effective and optimal support in disaster management.

1.4 Objectives:

. To examine emergency care systems in India and to explore its scope and limitations.

. To study and analyze capacity building and preparedness measures for healthcare .

. To understand , identify risks and mitigation methods, resource management and nature of

extended facilities required for setting up of temporary medical facilities.
. to establish a flowchart for setting up, support and control of healthcare facility.
. To incorporate community participation in this process.

1.5 Scope and limitation:
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This study aims to provide a response plan for up gradation of rural healthcare centres among the
various levels and types of hospital care .It will further look into the management of temporary
structural system to support such healthcare facilities to give prompt , fast track solution in disasters.

2. Research Methodology

. A qualitative study, using questionnaires and case studies was used to investigate approaches
towards provision of shelters during disasters.

. Data was collected through in-depth interviews of technical people involved in disaster
management in Nashik area such as PWD and disaster management cell executives.The priorities are
defined depending on the preferences of knowledgeable assessment of local experts like Architects,
structural designers, contractors and government officials.

. An intensive literature review was conducted including disaster management and emergency
response policy and practice and theory applied as a response to emergency healthcare in
disasters.Using the results of the literature review, the criteria's were summarized and weightage was
given to the priority of criteria's depending on case studies of different materials used as well as
interviews and questionnaire surveys.

. Temporary shelter systems around the world and in India , in the past as well as future trends
are studied.
. A study of materials that are used or can be used was done by studying brochures as well as

actual applications.

. Also, an evaluation of merits and demerits of various materials and construction systems that
can be used is done and evaluated with respect to the multiple criteria's to arrive at a strategy for
selection of possible approach for such projects.

A study of building construction approaches in disasters like earthquakes, floods and fire was
done to understand the challenges and approach for selection of material and construction system in
Nashik area.

. Evaluation of local criteria's such as proximity of material supply from site, Strata of ground,
climatic factors is also done and priorities are established along with global factors.

. Further specific approach in the selection of materials with respect to medical care and its
criteria's are considered.

. Data analysis was done bythe AHP method by establishing priority amongst criteria’s and
assigning weightages.Hierarchy was then refined based on the assessment and feedback given by a
group of 15 experts in the questionnaire survey. The experts were technical people like architects,
structural designer's and contractors who have studied and worked in the temporary construction
techniques and medical facility buildings.
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3. Data Analysis:
Priorities of criteria for consideration of materials and systems of construction for medical

facilities were established from the response of experts in the field. Specific preferences for use
in Nashik region considering local factors was also analyzed from the survey.

Material preference with respect to the priorities was established from the material
comparison matrix. Complete bucket list of data collection was differentiated into existing
systems in use and Alternative systems catering to more parameters.

Table -1: Priority Analysis table for Materials

Analysis
Puff Panels Most
PVC Sheets Preferred
Metal or Asbestos More
Recycled Ply Preferred
Aerocon Loss
Cloth Preferred
MDF
Bamboo Mat Board

Not

Mass Timber Prifivad
Precast

Table -2: Priority Analysis table for Materials

Criteria Tota %
1

- Availability 61 5.5
4

- Time required for erection is 60 5.4
less 5

- Fire safety 57 5.1
8

- Economical 55 5.0
0

Can be erected with 53 4.8
unskilled labour 1

- Operational safety 53 4.8
1

- Design and joining details 52 4.7
2

- Strength and Tolerance 52 4.7
7

- Waterproofing 50 4.5
4
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- Light weight 50
Modular construction 49
possible
- Standardization 48
Less  maintenance  and 48
serviceability
- Less labour intensive 47
- Quality of material 46
- Environmentally more 42
suitable
- Durability 42
- Sustainability 41
- Mechanized systems 41
- Dimensional accuracy 41
- In house production 40
- Insulation properties 35
- Life span 34
- Transport 4
] 1101

* Most preferrad existing systems

= New systemys cotering to more
OIS TErs

= Light weight MS stractural system par
* Alurminium = Barmboo
= Fibre reirforced plosfic bullding
systems
* Mass timber
* PVC pipes
1. Gl or other metal sheets L Pulfl panels
2 Clath 2. Treated canvas material with pyc

3. Asbestossheets 3, FAP sheets
- 4. RBamboo matt

Fig: 1: Complete bucket list -1
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1.regular built plinth 1 Ralsed floor systems on pedestals

2 Material preferred would be steel for
decking on brick plers or steel columng

1. Sandwich Puft Panels
1.Metal sheeting
2. Aerocon Roofing Sheets
2. Cloth with pve 3. Bambeo Support and Thateh
Roofing

4. FRP Roofing

Fig- 2: Complete bucket list -2

4. Discussion

The emergency plan for smaller hospitals such as community health centre may actually only
focus around providing either mobile emergency care on the site of incident or providing intermediate
stabilization and forward referral of serious patients to the nearest networked hospital. Such small
centres can provide immense help in case of mass casualty by providing definitive care to such
victims who are not seriously injured.

4.1 Disaster Scenario in Nashik District:

Health care networking will be a necessary step in preparedness of such centres. Network essentially
means a dynamic link between various health care facilities of a given geographical area for
optimization of available resources.

The District of Nashik, is vulnerable to various kinds of hazards like flood, earthquake, fire hazard,
drought, road & railway accidents, chemical hazard, communal violence, epidemic, hailstorm, heat
wave & cold wave, stampede etc. The devastation caused by various kinds of natural and manmade
hazards has posed a challenge before the Nashik district administration and other responsible bodies
like NGO'’s to analyse each and every decision making process to gear up the rescue and restoration
during such situations as well as building up the capacity to face calamities in future.

4.2 Response mechanism to disaster in India :

Disaster response mechanisms in India typically makes use of existing built facilities of bigger scale,
like schools and mangal karyalaya for use as temporary shelters owing to the basic amenities of toilets,
electricity and water etc already available.But this can be done only if such buildings have remained
unaffected by the disasters themselves and are in close proximity to the area affected with respect to
accessibility by the affected people as well as facility givers. Also the availability of such ready facilities
in the vicinity may not be there.

4.3 Proposed alternative response:

Temporary facilities can be erected on open lands close to the primary health care centres of the area,
or on land close to the disaster-prone region and easily accessible. Also being temporary and reusable
nature, the same unit can be used in multiple closely spaced regions on various occasions. Vacant land
can be used for other purposes when not in use for such centres.

In this sense, the selection and location of collective temporary shelters is a decisive factor in the
response to disasters. While the response has to be timely, it should not be hasty. There are multiple
issues that arise with hasty erection of temporary shelters such as incomplete beneficiary selection,
poor site selection, contextually inappropriate choice of shelter designs, materials and construction
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technology, inflated costs, lack of community consultation or participation leading to inappropriate
shelter and dissatisfied families.
Rapid needs assessment should be undertaken before deciding on type of shelter solution to evaluate
their usability and contextual relevance over other forms of shelter support.
The temporary shelters should be constructed with a plan which guides the dismantling of temporary
shelters while promoting maximum salvage and reuse of the materials.
This study therefore evaluates for temporary facilities to add to primary healthcare centres, and the
deficiency of systematic approaches that support decision-makers in the selection analysis of
temporary constructions for healthcare facilities.
Adoption of pre-fabricated shelters requires careful and detailed needs assessment so as to consider
issues like suitability of standardized design , climatic performance, durability of materials, ability of
local community to repair and maintain, need of external aids such as cranes, disposal of degraded
shelter material in environmentally safe manner.
With respect to healthcare facilities additional criteria’s of selection will be included such as

. Toxicity
fungal and bacterial attack and decay
Antimicrobial
Sterile
VOC's from materials
recycling or biobased
reusing
Flexibility to accommodate health infrastructure such as gas piping and air conditioning.
Material selection should be prioritized on the above criteria’s for optimum use for the

purpose for which they are essentially selected.
5.Findings

The initial results of this study comprehend the definition of the primary evaluation elements
used to compose the criteria.The choice and availability of construction materials is one of the
key factors that determine the design of the temporary shelters.

As a response to increasing health facility in mass casualty, practical approach will be to erect
temporary facilities whenever required and after the purpose is served, material should be
dismantled, packed and transported to base where it can be maintained till further use.

Establishment of a local database or a protocol for erection of temporary structures for mass
casualties will give a permanent guideline for approach at the time of casualty.At the strategic
level, the model allows the collection of a diverse range of facilities to function as temporary
structures and the prioritization of best alternatives in the case of a disaster.

Modular systems of construction using light weight structural systems and variety of roofing and
cladding systems depending on priority of criteria’s is best suited for temporary construction.

The best materials to be used for temporary construction from the point of view of reuse &
recycling will be manmade materials that can be reused such as steel sections and galvanized iron
or FRP sheets or other recycled materials boards. Natural materials like bamboo can be an
alternative subject to availability
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Light weight steel or aluminium is the most preferred material for use as structural system for
temporary sheds in Nashik region. Bamboo or PVC pipes is the second best alternative

Useof prefabricated systems with predefined cladding roofing and flooring options will improve
levels of quality , reduce material wastage and construction period.

Basic foundation system using ready steel members or brick piers and floating floor construction
system with steel beams and flooring is recommended instead of conventional plinths

Identify and ensure resources of labour and transport along with the criterias discussed for speedy
construction of systems.

Trainings could be given to dedicated staff by officials for erection of selected systems in an area.

6. Strategy.

To identify and categorize hazards in the region where temporary shelters are proposed.
risk assessment of the hazards

Assess climatic condition and geography of the area

Check on material and labour availability

Evaluate the material on priority based on weightages.

Evaluate application of structural system based on recommendations in the study and

hazard category.

e Evaluate non-conventional materials available in the region and systems if any based on
priority and material comparison matrix.
Identify resources such as equipment, labour and transport for the materials selected.
Identify location and resources for storage and maintenance of material when dismantled
and stored for further use.

7. Conclusion

This study helps address one phase of the disaster management cycle . It attempts to organize the
selection and construction of healthcare facility which is a preliminary step considering challenges
facing the built environment from disaster perspective. It proposes a guideline and systematic
approach to support the decision process of selecting temporary shelters. New materials and
systems can be evaluated based on the multicritertia model and considered for use.
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SOCIO-ECONOMIC ASPECT OF
URBANIZATION A CASE OF NASHIK CITY

AR.TEJASHREE THANGAOKAR
'Professor, Pravara Rural College of Architecture Loni / SPPU Pune
9422762629, tejashree.thangaonkar(@pravara.in, thangaokartejashree@gmail.com
Abstract : With a population of roughly 2.18 million in 2022, Nashik is the fourth largest city of
Maharashtra. The city is a potential investment city because of its favourable climatic conditions, strong
industrial presence, renowned educational institutions, and social and cultural environment, Based on
these characteristics, the real estate market in the 25-kilometer radius surrounding Nashik City is
booming. The District's GDP has doubled in the last ten years. This has influenced people’s purchasing
power, and the real-world rise in the vehicle market, real estate, and retail is evidence of this. This
research focuses on the farmers of Peri-urban areas and the impact of real estate development on their

lives. An attempt has been made in the present study to understand the socio-economic changes in the
lives of fringe area landowners. The methodology followed was a questionnaire survey, and interviews
of the farmers of Chandshi, Jalalpur, and Mahadeopur which are on the fringes of Gangapur road which
is the prime area of real estate. The main aspects studied were to understand the diversification of the
income generated through the conversion of their farmland, and willingness to relocate to farther
farmlands. It was noted that even though on government records we see agricultural land, the
landowners are agriculturists and not native farmers of that village. The farmers view this opportunity
of urbanization as a way to change their day-to-day hardships due to a lack of funds. We find a positive
and negative impact of the eviction or displacement of the peri-urban farmers in terms of the livelihood
that they earn through farming. The chosen few farmers with educated backgrounds were able to
diversify their income and benefit from urbanization. Whereas the other population could secure jobs
either through their education or proximity of the urban neighbourhood.

Keywords: Socio-Economic Development, Urbanization, Peri-urban land owners.

1. Introduction :

Maharashtra's northern region encompasses the city of Nashik. It is around 190 kilometers north of
Mumbai, the state capital. Nashik ranks fourth largest in Maharashtra after, Mumbai, Pune, and Nagpur.
Located on the banks of the Godavari River which flows from Trimbakeshwar to vijaywada. Nashik
serves as the district's administrative headquarters as well.

Nashik is regarded as "the third most industrialized city in Maharashtra after Mumbai and Pune," mostly
because of recent significant industrial growth. National Treasury Printing Press and a significant
thermal power plant (Eklahare) are located here. The region around Nashik and its environs is divided
into five "Industrial Zones" (Satpur, Ambad, Sinnar, Igatpuri, and Dindori).

There are several sugar mills in the district. White onions and pomegranates of the region are two other
top exports from the country. Although Nashik has industrialized, the district's primary industry remains
agriculture. Approximately 90% of Indian wine comes from the Nashik Valley. Given that, more than
half of India's vineyards and wineries are located here, the city is also known as the "Wine Capital of
India" or "India's Napa Valley." Locally renowned wine labels like "Sula" have won recognition on a
global scale.
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1.1 Population Growth

The population of the city has increased dramatically over the past two decades, going from 1.49 million
as of the 2011 Census to nearly 2.18 million in 2022. By 2035, Nashik's population is projected to
increase to 3.2 million.!

Population in Millions

4 3.2
2.18
2 1.2 1.49
0.7
, M a
1990 2000 2011 2022 2035
MW Population

Fig 1 Population Growth of Nashik City (World Census)

1.2 Nashik District Tehsil

1.3 Nashik City Development

The city has been divided into three sections by the passing of the highways (NH3, NH50). The main
development initially took place alongside these highways. The Godavari River's course also split the
city in two. Due to its railway and highway connectivity, the city growth was most noticeable along the
southern bank of the Godavari River. On the opposite bank of the river, there was agricultural area that
was used to grow a variety of crops, including wheat, jawar, bajra, rice, as well as fruits like grapes and
vegetables like tomatoes and onions.

Total villages that come under Nashik District - 1960
Small Farm Landowners of the District - 3, 50,956 (54%)
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2. Aim

The primary goal of this research study is to concentrate on the farmland owners in the peri-
urban areas of Nashik City, their growth, and the opportunities they have with urbanization and
the relocation or eviction from their ancestral farms, which is based on the sector analysis.

2.1 Objective
e To study, how urban growth has affected Peri-Urban farmers.

e To examine changes in the economic standing of Peri-Urban farm owners.
2.2 Methodology

The primary and secondary data used in this descriptive and quantitative study were gathered
from a number of sources. In the current study, an effort has been made to conduct a systematic
analysis of changes in the economic standing of landowners in peripheral areas. This analysis
can help in understanding how shifting from rural to urban land use affects the peri-urban
interface's economic characteristics. For this research study, a research sample was chosen
(based on the proximity to the area under the jurisdiction of Nashik Municipal Corporation) for
data collection and analysis. The chosen sample had an initial social setup of a more number
of uneducated population.

2.3 Limitation

This study is limited to the developments and landowners of Chandshi, Jalalpur, and Mahadeopur. The
reason for selecting these 3 villages is the dwellers of these villages were uneducated for generations
and considered to be underdeveloped for ages. Now with the proximity to the Urban city, they were
exposed to urbanization and Urban life.

3. Current Real Estate Development

P ey
[ZONING OF NASIK] / rod
lciTy - isez | ‘

Figure 3: Geographic Map of Nashik (Source- Maps of India)

Nashik is a promising investment location due to its favourable climatic conditions, strong industrial
expansion, educational institutions, and social and cultural environment. Based on these characteristics,
the real estate market in Nashik City, which has a perimeter of around 25 km, is booming in all
directions.
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The city's College Road and Gangapur Road neighbourhoods, which have the largest commercial
centers, banks, educational institutions, and entertainment facilities, are the most popular and have the
highest saleable prices.

In the past, compared to other areas of the city, the Panchavati neighbourhood had not experienced
considerable growth in the property sector due to the lack of industries there. New townships are being
built on both sides of the 100-foot ring road, which connects Panchavati to the city's busy Gangapur
Road in only a few minutes.

3.1 Drivers of the Economy

In recent years, the demand for both residential and commercial space is rising. Established builders,
developers like Raheja Group, DLF, DSK Group, Nirman Group, and Bagad Properties are developing
projects of apartments, villas, and commercial complexes in the city. This affects the growth of suburbs
on the outskirts of the central city.

The announcement of Metro project has made access to markets, employment and, administrative
possibilities, medical, and educational services easy. The amount of time spent commuting would be
reduced, which would boost population productivity overall.
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LT.u.nkm 'O . k. — CORRIDOR 2 (10 Km 10 Station|
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Fig 4 Metro Route of Nashik (Source-Nashik Metro Project)
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3.2 Government Policy

With the new Town planning model, and the Regional plan the developers grasped the peri-urban areas'
potential for the growth of the city and purchased sizable agricultural land parcels near the developed
land, for instance, in the riverside villages of Chandshi, Jalalpur.

WA LW e e

4
|
j
B
”~
3
v

Fig 5 Regional Plan of Nashik District (Source- Regional Plan Nashik)

4 Data of Chandshi, Jalalpur, And Mahadeopur

Table 1 Demographic data

Village Geograp | Net Total Male | Female No. of Agricultu | Non-
hic area Areain | Population land- ral area Agricultu
in Hec Hec owners ral
Chandshi 491.15 429.78 | 2047 1053 | 994 1317 292.905 136.875
(31.8%)
Jalalpur 1069.09 | 857.83 | 2940 1540 | 1400 1777 857.3 0.53866
(0.06%)
Mahadeopur | 334.65 274.02 | 1708 908 800 321 273.74 0.28
(0.10%)
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4.1 Connectivity to Gangapur RoadC
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Legends- 1. Anandwalli, 2. Gangapur village, 3. Jalapur, 4. Chandasi village, 5. Mahadeopur
Fig 6 Connectivity from Anandwalli Gangapur Road (Source Nashik City Map)
4.2 Chandshi

Chandshi farmers cultivate wheat as kharip crop along with tomatoes, green leafy vegetables, coriander.
Alongside these there are rose, guava, and grape farms.

The Regional Plan proposed the Chandshi village in Yellow zone. Due to its connectivity to Gangapur
road (which is just 2.7 kilometres) on one side and Mhasrul-Makhamalabad road on the other side,
farmland was converted to non-agricultural land at a faster rate than Jalalpur or Mahadeopur. This
further initiated the developers and agriculturists (People whose previous generations were farmers) to
start buying land in this village. Though data does not show a change in land uses the native farmers of
the village are replaced by agriculturists. The outsiders in the village are approximately 80-85%.

The developers started building apartments or developing layouts of bungalow plots and selling at a
lesser rate than the city. The urban dweller who could not buy a dwelling unit in the urban area opted
to buy bigger units here. Due to the SmartCity project, the development happens in these areas under
the guidelines of NMRDA. The MSRTC connectivity and seater rickshaw made it possible for the
children of the village to approach the schools, colleges in the city easy. The younger generation was
lured to work in malls, and started considering working in farm below dignity. The girls of the village
could get easy access to education which changed the psychology of the family. The developed
residential layouts provided opportunities for the villagers of Jalalpur, Mahadeopur to work as drivers,
house help, gardener, etc.

The rates of farmland in Chandsi are high as compared to Jalapur and Mahadeopur. As per RR, 1.5
times to Jalalpur.

4.3 Jalalpur

Compared to Chandshi Jalalpur 1s 4.2 kilometres from Gangapur road. Major crops of this village are
Wheat, soybean, cabbage, cauliflower, green leafy vegetables, and capsicum. Many of the farmers have
irrigation systems installed; few have wells in their farms. Farmers with accessibility to river water lift
the water or farms adjacent to the canal have benefits of farming throughout the year.

Jalalpur also comes under yellow zone in the Regional Plan. As per the data received at present one
third of the farmers are agriculturists. The percentage of outsiders is approximately 30-35%.The
conversion of non-agriculture land use is limited or negligible 0.06%.
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The connectivity by MSRTC bus and seat rickshaws made it easy for the younger generation to get
jobs in the urban areas like house help maids, drivers, etc. Most of the land is under contract with the

Y i

% 0 %
urce Regio

Plan Nashik)

Fig7 R;gional Plan showing Chandshi, Jalalpur, Mhadeopur (So nal

4.4 Mahadeopur

Compared to Chandshi, and Jalalpur Mahadeopur is farther from Gangapur road (9.6 kilometres) and
that is the reason that urbanization has not affected this area at present. The main crops taken in this
area are vegetables like tomatoes, bottle gourd, ridge gourd, sponge gourd, green leafy vegetables,
coriander, and Capsicum. There are a few grape vineyards in this village.

The Regional plan does not show Mahadeopur under yellow zone yet. This is the reason the farms in
the radius of 500m from the urban boundary only could be benefitted. The outsiders are approximately
10-15%. Though the developers have done initial investments with farmland owners, the farmers of this
village continue to do their farming activity.

5. Observations

The farmers owning up to 2-acre land on their names used to earn with kharip crop of wheat and other
crops like tomatoes and vegetables around 1.5 lakh per acre annually. However, with the uncertainty of
rainfall and other weather conditions and hardships involved, it is not the same every year. A few
examples of demographic and socioeconomic factors are age, education, farmland, family size, and
access to infrastructure. These were the primary determinants of these farmers' future

The farmers in Chandshi and Jalalpur recognized the potential of their farmland in light of urbanization
trends. Either on their own or in partnership with other developers, they began converting their
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farmlands to create layouts. Following this development, the farmers' financial situation changed due
to the good prices they obtained.

Land Acquisition

= Equal = less mmore =

Fig 8 Farmers acquisition of New land (Source- This study)

It was observed that when the farm was divided into more siblings each got a smaller piece of their
ancestral land. Thus there was seen a trend to convert the land at these prime locations and move away
to the periphery of the district where they could claim a bigger piece of land on their name. Most of the
farmers in these areas who have converted their property have purchased larger farmlands 35 to 50
Kilometres away from these villages. Along with investing in bigger farms, they also invested in cars,
and home improvements. One of the respondents informed that they had a native land of 8-acre and
four siblings after converting the land they could purchase approximately 50 acres of land in Rasegao
village on Vani road. This is evidence of the positive impact of urbanization.

More than half of the farmland owners were able to acquire the same amount of land about 21% less
since they had more title owners (number of siblings), but they were still able to improve their homes
and buy themselves cars. The educated farmers were able to diversify and supplement their income by
operating small businesses like transportation, fabrication, dairy, and venturing into construction to earn
rent.

% of diversification

m Residence = Transport = vehicles = Fabrication

= Dairy = [and = loan

Fig 9 Percentage Diversification of Income (Source- This study)
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The less fortunate ones had to repay the loans secured for bore wells’ marriages, education,
hospitalization etc. and had to move further away for survival. They have bitter sweet feelings about
urbanization. The small and less educated farmers are the ones who always face issues to earn a humble
living. It is observed that against an expense of Rs.1,00,000/- for an acre for the crop of tomato the
farmer might earn up to Rs.3,00,000/- in a year and another year he might not even get Rs.50,000/-.
These kind of uncertainties compels the farmer to consider selling his land for a price that he might earn
in his full lifetime.

The Adivasi farmers rely mostly on rainfall for their crops and then rest of the year they work on other
farmers lands to earn a living. After selling their farmland, they have earned employment on
construction sites. This has given them a surety of income.

6. Conclusion

The economic characteristics of the peri-urban interface are impacted by changes in land use from rural
to urban activity. An open countryside with peri-urban areas primarily populated by agricultural villages
defines the urban perimeter, from which urban settlement spreads. Urban growth typically occurs by
intruding on productive agricultural land. The farmers in this peri-urban area are consequently evicted.

The majority of rural residents rely on agriculture for their living. The community in peri-urban areas
adopts a variety of livelihood choices to meet their needs depending on how rural and urban the place
is. The small and Adivasi farmers work on other farms or as labour on construction site to complete
their daily needs. According to the impact assessment estimation, peri-urban farmers' socioeconomic
condition is significantly impacted by urban growth. It was observed that due to urbanization, the
psychology of the farmers of particularly these 3 villages has changed considerably. The literacy rate
has increased which has changed the habits of the rural dweller.

It has been noted that prime agricultural property is purchased for the development of residential
communities, commercial structures, and educational facilities. Opportunity, affordability, and location
of the farmland all play a significant role in the decision to sell the farms for conversion to urban use or
amenity. This puts pressure on the peri-urban farmer to move to another location where they may
continue to rely on farming for their living. Some farmers could grow economically by moving away
from these villages and further away from the city. Many smaller farmers with less than or up to 2 acre
of land have moved to Rasegaon, Umrale and Pimpalnere. Farmers' economic decisions are influenced
by their social environment in addition to market conditions. They frequently view these chances as
ways to improve their financial situation and leave farming behind (the younger generation). Currently
almost all farmers younger generation is educated few with higher education. The educated younger
generation does not intend to work in the farm by themselves and needs labour, which are now difficult
to find. Many of them do not wish to live in a rural background and wish to be part of an urban
community.

The study's main motivation was to comprehend how the farmers in these regions think and how they
view numerous advantages and disadvantages of urbanization. Farmers, do not benefit from the urban
setup in place of their lands, because majority of them are relocated from their traditional homeland to
far periphery areas. The decision to leave their ancestral property behind and move to a new farm is
difficult for the farmers. When they leave, a different sociological setup of households will occupy that
space. Due to their rural upbringing, farmers are aware that it would be challenging for them to lead a
lifestyle comparable to urban dwellers.

We could conclude that urbanization has a positive as well as negative and considerable impact on the
peri-urban farmers' economic well-being and social psychology. Due to urbanization, a lesser number
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of farmers continue to do farming. The younger generation has got jobs in all other sectors. At the same
time, we could also conclude that the farmers who did not have land but had the money against it could
survive the pandemic in a better way. Planners need to deliberate on the displacement of farmers and
farmland by considering setting up new satellite towns instead of expanding the boundary of the city
into the green zone.
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Abstract:

The conversion of Earth’s land surface to urban uses is one of the most irreversible human impacts on
the global biosphere (Seto KC), 2011. With rapid urbanization and industrialization across the globe,
urban and rural planning-related problems are increasing especially in the Rural-urban interface. The
urban age is not just beginning in cities; suburban villages are also being impacted by this worldwide
phenomena. As a result of this trend, peri-urban areas have grown. These regions are dealing with
significant issues and dynamics for planning and implementing land use transition that was formerly
dominated by agriculture.

Further research on the rural-urban interface is crucial since peri-urban areas in major cities are
expanding quickly. A sustainable Municipal city also depends on the planned growth of its fringe areas.
Thus, it is important to encourage the planned and sustainable urbanization of peri-urban areas. The
population under migration is located on cheap land. Densification of the peri-urban area may help the
central city's congestion. Additionally, it might be a solution for urban slums. For appropriate and
efficient land use we need to study peri urban areas, the small settlements at the rural urban
fringe usually are shifted when the development starts (Ar. Manita Saxena).

As a result, this study focuses on examining how land use transformation is affected by spatial
changes in a dynamic rural-urban interface. This paper aims to understand the existing land use pattern,
composition, and land cover categories in peri-urban areas. This research intends to recognize the main
trends and drivers influencing urban borders and rural change and to comprehend the main issues that
arise in the rural-urban interface and to identify solutions using sustainable planning principles (A. R.-
G.-S.-C.-G.-0.-C. R. Rojas-Caldelas).

The study took advantage of satellite imagery to generate a LULC 3 map for the Peri-Urban area of
Wardha city at decadal intervals. Polygons were traced where LULC change has happened by
superimposing Landsat pictures on top of each other. The mapped data was evaluated using picture
interpretation on-screen. This spatial data analysis was carried out with the help of the ArcGIS tool.

Keywords: Urban Frontiers, Rural Transformation, Peri-Urban, Spatial Analysis, LULC
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1. Introduction:

1.1. Background

Urban and rural planning-related issues are getting worse, particularly in the rural-urban interface,
as a result of the world's fast industrialization and urbanization. The study "Urban Frontiers and Rural
Transformation" focuses on examining how social and physical changes in dynamic rural regions are
causing this move from a rural to an urban system. This study also focuses on analysing how spatial
changes in a dynamic rural-urban interface affect land use transition. Understanding land use change
trends and taking the required steps to lessen its detrimental effects on the city and its surrounding area
will be made possible by decades of LULC research. The research paper will also discuss the subject's
key concepts, theories, and ideas.

1.2. Urban frontiers and rural transformation

"Urban frontier" refers to spaces in or around a city in which resettlement and new forms of
economic development are emerging, often as a result of incoming capital investment associated with
an often racialized political struggle between long- standing and newly settled residents (BURT).

"Rural transformation" is a process of change in rural regions that is dependent on a variety of
variables and processes. In general, it has been described as modernization, rural development, changes
in economic structure, and the movement of people from the farming sector to non-farming sectors of
the economy.

Transformation from rural to urban system: The urban age is not just beginning in cities;
suburban villages are also being impacted by this worldwide phenomena. In nations around the world,
the connection between urban and rural areas is shifting. Other components of the process are particular
to certain nations or locations, while other of the problems, like shifting agricultural systems, are
universal. As a result of this trend, periurban areas have grown. For the planning and implementation
of land use reform, these areas are dealing with significant issues and dynamism.

1.2.1. Effect of social and spatial transformations

As new types of urban, suburban, and exurban development affect community development
patterns, migration and settlement patterns are shifting. Conflicts over land use and lifestyle caused by
much of this development take place in peri-urban areas that were formerly predominately agricultural.
Many policies like AMRUT and SPMRM continue to focus exclusively on rural or urban areas and fail
to address the connections between the two. Secondary schools, post offices, telephones, credit, services
for agricultural expansion, farm equipment, hospitals, and government services are all dependent on
urban regions for rural areas. Both rural and urban populations benefit from strong connections in terms
of living circumstances and work prospects. The success of the interaction between urban and rural
areas rests on domestic trade, adequate infrastructure, and infrastructure that is both cost-effective and
effective.

1.3. Need of the Study

Inadequate infrastructure, a low degree of economic activity, and poor land use planning are some
of the fundamental issues caused by peri-urban growth. People frequently have issues with moving,
buying land, encroachment, substandard living in slums, psychological breakdowns, problems with the
law and order, the lack of a political structure, and social and environmental issues. All the factors leads
to the creation of a *degenerated periphery". Many policies continue to focus exclusively on rural or
urban areas and fail to address the connections between the two.

In order to promote inclusive, mutually beneficial, and sustainable urbanisation, rural stakeholders
must be involved. Only when cities are surrounded by prosperous rural areas, particularly those with a
resilient, fruitful, and lucrative agricultural industry, can cities be sustained. Thus, it is important to
encourage the planned and sustainable urbanization of peri-urban areas.
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2. Study Area and Data Collection
2.1. Selection of Study Area

The study area is Wardha City located between 20°44'30"N and 78°36'20"E, with a total area of
approximately 75 km2 (7500 Ha) and an altitude of 234 m in Maharashtra State. Wardha is a municipal
council in the Central Indian state of Maharashtra, which gets its name from the River Wardha. As per
provisional reports of Census India, the population of Wardha Muncipal Concil (WMC) and 7 more
Census towns around the city area in 2011 is 2,12,602; of which WMC population is 106,444. Wardha's
average temperature is about 28°C, however it can range from about 21°C in the winter (December) to
about 37°C in the summer (May). May has the highest average temperature of the year, ranging from
30.4°C to 44.4°C. December is the coldest month of the year, with ranges from 11.9°C to 27.8°C.

Table 1 Census towns around wardha city and their population

%A JnA - Wardha City and its Peri- Urban
- / / //’ P S [srNo Areas Population
.
\ﬁj u 1 Wardha Municipal Council 106444
2 Pipri Census Town 23661
3 Sindi Turf Hindnagar Census Town 20956
4 Borgaon Census Town 19759
5 Sawangi Census Town 14394
6 Nalwadi Census Town 12119
7 Masala Census Town 8883
8 Warud Census Town 6386
Total Population 212602

Figure 1:The geographical location of the study area

2.2. Data Collection

In this study, the influence of peri-urban areas' changing land use and cover over a ten-year period
is discussed. The USGS Earth Explorer website allows users to download Landsat satellite photos. Zone
44N for Landsat 8 OLI-TRIS for WGS 84 Date: 01.02.2011 is gathered. Image has sensors called
Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS). Landsat 5 MSS for WGS 84,
Zone 44N, Date: 03-Feb-2022 is collected. Image has sensors called Multispectral Scanner System.
Here, the spatial resolution of the Landsat 8 satellite is 30 m, so each band pixel is multiplied by 30 m
X 30 m to get area covered, while the spatial resolution of the Landsat 5 satellite is 60 m, so each band
pixel is multiplied by 60 m X 60 m to get area covered. The location, shape, and properties of geographic
features are stored in shape files, a vector data storage format developed by Esri.

Table 2:List of the Landsat data used

Seasons Year Satellite Date of acquisition
Winter 2022 Landsat- 8 2022/02/01
Winter 2011 Landsat- 5 2011/02/03
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3. Methodology :

Each image was downloaded as a WRS tile and includes information in 7 distinct bands. A layer
stack of these 7 band pictures is required to construct a land use map, and once that layer stack has
been completed, an administrative boundary for the city of Wardha was added. Land use maps are
classified using ‘Interactive Supervised Image Classification” techniques. Present study focuses
mainly on four land use class i.e. Barren Land, Urban Area, Water body and Vegetation.

Table 3: LULC Classes

Sr. No. | Land Cover Class | Description

1. Barren Land Fallow Land Arid or poorly vegetated regions that most
frequently feature bare ground or soil

2. Urban Area Includes all construction in the commercial, residential, Public
and industrial sectors.

3. Water Body All bodies of water, including marine habitats as well as
freshwater lakes, rivers, and streams.

4. Vegetation Agricultural grasslands, recreational greens and all sorts of
forest vegetation, including dense forest and open forest.

Detail methodology followed to generate LULC for 2011 & 2022 is as follow:
Step I- Download landsat data from USGS website of the study area in terms of 7 bands and import
those band in GIS platform. Use Composite tool from Data Management tool set to create a composite
file of all the 7 bands combined. Natural Colour — 432.
Step2- Open Image Classification toolbar from customize ribbon to perform image classification on
composite file. Open Training sample manager, and use draw polygon tool to select pixel values on the
map of different areas for 4 aspects i.e. for Barren Land, Urban Area, Water Body & Vegetation.
Step3- Select 10 or more samples of each pixel value from the map with the help of different false
colour composition. Then merge the sample points by using Merge training samples and create samples
for each aspect.
Step4- After creating all samples use Interactive Supervised Classification Tool from Image
Classification toolbar to generate LULC. Select a study area by creating a polygon shape file & extract
the study area from the LULC layer, by using Extract by mask tool or clip tool. Now convert the raster
result into polygon using conversion tools and calculate the areas for each class defined.

Detail methodology followed to generate change in area of each aspect.

Step1- After getting LULC map for both years 2011 and 2022 using supervise classification method
raster files converted into vector files by using raster to polygon tool. Projected cordinates need to set
from UTM zone for area calculation. (Wardha- 44N northern hemisphere, WGS 1984)

Step2- All the polygons from shape files categories into 4 classes using dissolve of geoprocessing tool
for both shape files. Calculate areas of both shape files in new field by calculate geometry.

Step3- Create changes between years using intersect of geoprocessing tool to get 16 attributes. Now
add 2 new field i.e. change and area change, for change use field (calculator change = {(class 2011) +
"""+ (class 2022)},) by using this we will get 16 classification like vegetation - barren land, vegetation
- urban area, etc. Then use Geometry calculator to get respective areas for each fields.

The methodological algorithm will show the LULC images as well as the percentage of the
region that each of the different specified classes covers. The algorithm is applied to the colour class
cluster in order to extract the feature. The resulting LULC images produced using the aforementioned
process are then used for analysis.
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4. Analysis :

Land use land cover map of Wardha city for 2011 and 2022 were prepared (Fig. 2) and results
showed that in 2011, the area covered under Urban Area was about 7% (456 Ha); 73% (4972 Ha) Barren
Land; 20% (1406 Ha) Vegetation and only 0% (17 Ha) covers under Water Bodies. Similarly, in 2022,
area covered under Urban Area was about 24% (1602 Ha); 62% (4255 Ha) Barren Land; 14% (973 Ha)
Vegetation and only 0% (20 Ha) covers under Water Bodies.

Legend
LULE 2011

tanduse
= Earren Land
|

I wogutuecn

Figure 2: Land Use Land Cover Map of Wardha City 2011 & 2022

Table 4:Statistics of Landsat classification area for 2011 and 2022

Sr. Tand e 2011 2011 2022 2022 t:iﬂerence Difference
[No. Area in % |Areain Ha. |Areain % |Areain Ha.[[p 9, In Area

I | Urban Area 7 456 24 1602 17 1146

2 | Water body 0 17 0 20 0 3

3| Vegetation 20 1406 14 973 -6 -433

4 | Barren Land 73 4972 62 4255 -11 117

As aresult, it was noted that the area covered by vegetation decreased by 6% over the ten-year period
2011-2022. Due to rapid urbanisation, particularly on the outskirts of the city, forest land has
diminished as a result of deforestation and must be turned into built-up territory. As a result, the area
classified as an urban area in 2022 has grown by 17% from 2011. However, it was discovered that the
region that was barren in 2011 had shrunk by 11% and appeared to be replaced by a built-up area, as
shown in Figure 3.
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Figure 3: Percentage of different land-use/land-cover classes from 2011 to 2022

Land use land cover map of two decades was dissolved and intersect to get the change in landuse
from one class to another. Final change in areas of each attribute is given in Table 4.

The processes of land-use transformation is possible in number of ways, like, Land acquisition for
industrial, commercial, real-estate and infrastructure development, land acquisition for the creation of
special economic zones 5 (SEZs) and selling of agriculture land by farmers for the construction of
houses by individual owners. Since agriculture is less valued than other industries, some farmers "give
up" land without protest as land prices increase as infrastructure and development projects are
announced.

Table 5: Change in Land Use from one class to another

Sr. Change
No. | Change (2011-2022) Area in Ha.
Water body-Water bod 13.82
1 Barren Land-Barren Land 3441.83 ! ! Change (2011-2022)
_ Water body-Vegetation 1572
2 Barren Land-Urban Area 1164.31
: Water body-Urban Area 1.05
3 Barren Land-Vegetation 354.08 waterbodvBsmetEsne | g
4 Barren Land-Water body 5.68 Vegetation-Water body | 0.18
5 Urban Area-Barren Land 116.26 Vegetation-Vegetation wmmm 603.59
6 Urban AI’ea—Urban Area 327.23 Vegetatioﬂ_ul‘ban Area ® 108.26
7 Urban Area-Vegetation 12.17 Vegetation-Barren Land =mmmm 691.15
8 Urban Area-Water body 0.33 Urban Area-Water body ~ 0.33
9 Vegetation-Barren Land 691.15 Urban Area-Vegetation | 12.17
10 | Vegetation-Urban Area 108.36 Urban Area-Urban Area mm 32723
11 | Vegetation-Vegetation 603.59 Urban Area-Barrenland B 116.26
12 Vegetation-Water body 0.18 Bamenlang:Natertioay | 564
-\ i
13 Water body-Barren Land 021 Barren Land-Vegetation mm 354,08
Barren Land-Urban Area wesss—= 1164.31
14 Water body-Urban Area 1.05
- Barren Land-Barren Land  eee—— 3 1 33
15 Water body-Vegetation 1.72
0 10000 2000 3000 4000
16 Water body-Water body 13.82

Figure 3 Chart showing change in Land use of all 16 classes
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Figure 4: Change in Land Use from one class to another over the decade

The magnitude of the LULC alterations at
Wardha City over a 10-year period have been
discernible because to the application of remote
sensing and GIS methods (2011-2022). The
survey also revealed that the Wardha city has
grown significantly in size. The newly
constructed  ring-road NH-361  Nagpur-
Aurangabad Highway encircling the northern to
western limits of the city is the major cause
propogating peri-urbanization. This comprises
of three wvillages namely Pipri, Sindi and
Sawangi Meghe. The key-factor of development
here becomes the rapid thorough transit of the
ring road following a linear development of
commercial activities. This further invites the
housing sector causing conversion of
agricultural land-use into residential land use in
and around the commercial zones. However, the
requirements  of  physical and  social
infrastructure are not well developed or planned
for the projected population in such peri-urban
areas. Need for inclusive and sustainable
planning of these zones is very critical to
mitigate negative development impact.
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Figure 5 Nagpur- Aurangabad NH 361 Ring road
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5. Observation and findings:
5.1. Observations

Growing rural-urban interdependencies: Interdependencies are expanding as borders become more
hazy. Food, clean water, environmental services, and raw materials are just a few of the commodities
and services that urban centres rely on from rural areas, including agriculture and natural resources.

Lack of coordination: There is a tendency for new building to take place in places where there are few
laws or insufficient ones, and there is little to no coordination with the government. There is a problem
with unlawful land ownership, and the levels of urbanisation in these settlements vary substantially.

Planning & Management: A jurisdictional conflict results from municipal growth. Planning and
management are complicated as a result of the involvement of multiple agencies and their lack of
coordination in the area.

Core city identity: Whether through migration or because of industrial or housing development projects,
the process of population expulsion towards the hinterlands causes difficulties with decadence in the
city's centre districts.

Conflict between two policies: On the one hand, there are those who support economic growth in these
areas through the relocation of risky enterprises or new land uses. On the other side, we have lax
agricultural and environmental preservation rules that make it difficult for productivity and
environmental quality to compete with the financial pressures that come from developers driving up
land values.

5.2. Findings

Due to land use changes, land grabbing, and environmentally negligent development aimed at growth
by unsustainable means, the water supply in periurban areas, which was once secured by multiple water
bodies in and around cities, is now in danger. Therefore, in the absence of any formal service provisions,
people turn to a variety of informal ways or coping mechanisms to meet their requirements. Because
traditional village ponds that were refilled by rainwater are disappearing due to development and other
water sources are becoming less accessible, the peri-urban communities that are still engaged in
smallholder farming frequently rely on recycled wastewater, which is becoming more and more
contaminated. Indian rural-urban changes produce complicated, diversified, and risky conditions for
agri-food systems, but they can also open up new opportunities if they are effectively planned.

6. Recommendations and conclusions:

6.1. Recommendations

Due to the importance of urban fringe areas to development, it is necessary to implement effective
measures for reducing conflicts, enhancing the rural-urban interface, and gradually integrating urban
and periurban areas into the process of urban growth and development. There is a need to design a
model to limit and manage settlement growth in peri-urban areas at both the local and regional levels.
Urban fringe definitional ambiguity results in subpar policy design, implementation, and
policy/program evaluation. Therefore, it is vital to clear up any ambiguity in governance bylaws and
agency jurisdiction.

Need for a suitable planning mechanism which would take care of the interactive process between
various local bodies, and agencies of state & central government and also to plan and study the pattern
of transformation. The planned growth of its periphery areas is essential to the sustainability of the
metropolitan city model. Therefore, it is necessary to develop a framework for spatial planning that
takes into account the principles of the 1992 Constitution (74th CAA). It is primarily necessary for all
agencies' duties in governance and coordination to be completely clear. Social capital and the local
initiative's role must be clearly defined and successful.
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Control environmental deterioration: As cities grow, they destroy neighbouring green spaces, which
has a negative impact on the ecological sustainability of urban and periurban areas. Control urban
sprawl — a high rate of urban sprawl is caused by unauthorised and haphazard growth. It is possible to
stop these haphazard expansions by studying Peri urban regions.

The supply of basic amenities and efficient transportation links into the city centre must go hand in
hand with the construction of cheap housing in suburban areas. In order to overcome the difficulties of
sustainable urbanisation, it is important to recognise the peri-urban interface and its marginalised
residents as a vital frontier. Agri-food system support should be gradually combined with urban
environmental management, health, nutrition, and poverty alleviation measures. Agricultural land use
must be fully and efficiently incorporated into planning processes.

6.3. Conclusion

For a better understanding of the dynamics of urbanisation and urban transition, the urban periphery
areas of India are among the most active places. Planning and policymaking work hand in hand to
improve the quality of life in these places and address issues with the urban infrastructure of upcoming
cities. India presents a distinctive condition of population growth and movement from rural to urban
areas as well as from one state to another. This indicates that new settlers will be moving into cities for
almost the next 50 years.

The constant and crucial concern for Indian planners would be the spatial transition of rural land into
urban agglomeration. The effective management and transformation of periurban areas is crucial to the
sustainability of both the economy and society. For greater growth, there should be more public
participation.

The interface is a challenging area to plan for and administer in a way that will guide actions toward
shared goals and objectives across stakeholders in the public, private, and social sectors. The interface
is a complicated area with its own issues and plenty of development prospects. It is critical to keep in
mind that these areas will, over time, integrate into the cities, and that they will need to adjust to the
economic, social, and environmental dynamics of the metropolis to which they will eventually belong.

Due to its thorough understanding of the environment and its research of various interactions within the
city-region system, sustainable development has emerged as a useful framework for addressing the
rural-urban interface. The execution and oversight of management plans, however, presents a
significant difficulty in the context of intricate governmental administrations.
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FIBEFT Taold el HARAT Fofid TG © ATl Hhedqerrd
qATIfaRor Frer IR
gr. fadfier JRaeet

HEIIF Gredrqeh, e drglaena
JaRT JTHIOT TR AgTlaqarerd, &oft

deepikaarbathtiO3@amail.com

MNYGRT :

ARAT FEFAALY gaT 0T @l ar aledr aedlenr dfaeresedn, dRifOrhesear,
anffieeseaT Heded AYURUT Aged 3. GNIUIG HIBIAedT Helsh HAT I HRAT
HESIATEATT o] geiadldl. AT Tahrd HRIWS ATAAET, HESAAEATAT HIg! Hehodsdl
Acard. fég qomatier @ Arfgcdicier geird Hged, YATER0T, TATEUIRIE, T arEqIE,
AET TAT d d ATl HGHSY ram JTerdr 8or a1 My g7 3fegse 3.
MufATe HY AT FERAT d FAAR HRT JEFA Iolid deold Aol T&aeq
AT T AT [ #Afea 3mg. g1 ufdser qot axogrardr ey @ik, doftes
HUT GTeeT IT JEgcrar aToR UGN 3MTelell 37Te. I IAMHD HARAT FEhollcliel $eT
AECRIEATTS B Tdeledl HeheUelid Jeitol[den{0l OIS 3TN BTN 38,

TR=

ey AT a9 drdel o fiq TR, g ek dieprel fiqa duick 5@ #ed
shel, 33U T FAICR 33T ALY 0T FENH MhAUIAR AT FTel g | 3maely
ERAT 0T GATAT ATTHEY Taal d&el it ell, AT FAUTAR o, Stafafaerdl, AHfie Foei
7 gty fafay W geradEn fadr Aer aRoma @3 wwmdar ? g Ry d@Epda

SIOTEC 3Telel &7 EETOT, def G&IAT, dat 0T 9MMa Il |iHrs, Fefia} NI WO,
A T § T WRIHT IMHAVMSAN Teeld ael. HeX MUTAGTUTHAET ST qrae Alelelodn
HRAT T ESTAEATIT T X RGN Heholell Teifolide HIUAMHIST AT
TRl TThUATd 3Tl 3R,

faremer :

ey Tl :

SHTTel JTeilel FEpceh STl SIUMRY Teh TEepell #goTel, Y aAfeear @and
3T 3Terell “RiE FEpa” (Indus vally civilization) HIUTAE! aa geiRiara qoul gz
Yehcl FATET Y WEO & HEHT | FgULTT AT JOT AT HTSEISlell SiTelld
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HMEoT=AT FEl fAfse ga7 Jrauard Iy 30T Sl Sl S, IT JefiAed JHgrsd
EAUIRY JgadT (91T 3113) 30T SUABRS gld. HATAAT IRST 0T HIHBIST ITAT oT&TTd oar
qeAT GIRIOT Shelel 3. TAHENST HET YhR  FgUTSl, EX&Id delald, narelalc 3TEOm=an
T GAlAT ATl FgUI 3. Tehrd S fafaer gar fohar fafaer Swcfrear gt amras
Foe] ICACATHATSN 30T 3ScUeaTTaTSr I GUIAT AT Feliell HNdel fohaT STaRY 319 FgUrd.
AMATIEA &Y IRTER IHHUIR T TS, Ulaed, IAT THET Tehgl gal, aeg TR-gefl Ji=m
ST BIUR ATEr AR G8TaT Bidell S, AT gATaT 3YANIT CATA-4RUT JUTAT ATATST ahell
ST 319

RF wEFd :

HYUT Fea ST 3R, 3R AV TEhel FEURS SHAT Wel Y& ¢R00-900 AT EEAT
el 3feh HERAl. AT Fred, g FERAl SUUMNAT $ged aRc@IETear (cultural
landscapes) HTEIATIT Calls (Garedl &A@ U@l ORI SPR), qRTEUCARR o
(ecosystems) 31T HehoUdAT HTSUATT TeAT, HTSTel ITIeITT Hlel SaTs UgIaId fHedrd.
fr atE TeFddr & FE oo dRed A ARE FeEr dre SIUATT e,
Y. HIR do1 (Forest temple), H#S del (monasv forest), IfdT a7 (socread tree) 31T
HhoTddT IAT FIBIA AU 3TedT, ST ATedTel 3ToTal Plel JTHAUNT Ygidell [Hosdrd.
fafaer FUTaRTAT qotel SUIR gat Fgorer afas gaf § s HIBMIET TTeld 3Melell TURT
3TE. T 30T G HiAEr I il fegrem e,

AR e

SHAT TeT d 3%R-9¢¢Y FEUNS dgIod A I Hlh. AT HIBI SiITel cAAELTTe
30T g TIETOT TG IR UATT 37TlT. BosdTel, JoF AT aT9y HARGIATIET 3cTesTedr

aE 0T AEGATHTE el ST WAETeAl. T[T AATAT SIS hifeed gar TH
HGTeT IR AT Teh oo Tafgel, camaed qofiqRauame qoeilel, HEHUROT, Toledgser

3nfor sttonfores AT Irar TAEY AR, AEeT AT Ui HIBIdrel AT MNBEAT el Ierel
Hgcd TISC BId. IMYEreT ToTae FgUTSl ISl RN, sl el qd W3- =T EIFTeT
13T deledT AT oAl JSTdeHEd Jof TIETUT, T TIofl, deT T&T0T 10T O Sicdel
I HH FIOIIT 3Tel. ITRIAT FASIT TATUNGR JeTAPIGSdT 3Ushd 3Nk ST Aol

HEANH Terae :

ST Fel fooo-2wgo TS HRCATT HECIH JoTaclel FAT JEAHT HOAE Foard
dhell. fAsomd R 3ol & HseY, SioTerrd RIAETST S eferell. & g Srauar

[EX
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Tt RIBR hell ST AT, IS SITAAS G STl (STAUAT SHIUATAT 3ec2). g
TSR I 3MhATT AT glell, TRUMH, HENATAT gHATGA qrIvIrasl Tl
TRETUTATST TTHTT RIS SHTATHEY TAATAIT 813 dTel AT0T §AT HIBId ATITRpIe]
TIATRIHAS IO HEAH BIAUAHS AISAT THUN SHTAISE Feale STell.

Hael JeTaC

SHAY TeT 2Y¢3-2b3l TIT ST JTelell HES Iside. AT FHIBId, AT FHel SEd
AT ST IR aol, ograT faer axor 30T cJiedr dafaciaR gidl. e JToflel
AT FIBI HISIT FAONA J&TRIYOT HT 37 e fed W, W carm 3 sher
SRS giaT. g¢, HeX 9 30T AT el JATUMT JaTRIYOT SIUTRT ST FgULA, ISl
SRR 3@ el

fordYer yerae

SHAT Tl fU40-2¥l U T ASTALTT hics. ToAral BT gl Joald Frell
ol 8T @b, YROMATAT FIEE faaR & Xl arel, AET, deal 31ear & gerh dls 815
ST, AT JaT<AT SThsrar 3uNeT STgTsl Srofiardy Huarardy Al Aear yAona f@did
g3 TS, AT SoAdl, SIGTATALdr AT HATAE [GaR o dr & STl HIeAqrd ATelhrT
AT HIdAGA 8 STeldls J&d glcl. AR 3cUlesd 30T STgTeTaTeofars! 3ugsd
AT SR (AThSTEAT) FETET ScUIGTaR ofa] HTUITHIST A XN SHAT el 2¢ok
ALY SiTel SR FgUT dewe AT AT ARSI AHE dell. sEAr AT teys HEX
AR Charax FIemeAT 0T I SRRTeNaR aTHedE 318 JHTUNA PGS iudid

TTEURUT: Tl TR e, SiaTel ool FRAEY AN 3. ST
HIURCT Th P IR19I dEUIRT FgUTST Halid Weldl doiedcl TR, IAed fafae fhea,
AU 1ot el aE 8. AR SHNIR ald o died $e 30 9dd aeuT &R
FEUTSl SISUTdT. ATHEY PolUER, oIgle IR (clelig) Jail Irar e FHTERN 3H.
IS FAX FEUTSl STHINURGST 36 o &gl Pergdd aeuiy &gl SIS, AT TRHAET a&dr
FIUM ST FgUT HEIH THRIT vell. Agear o Serardiel ald g T Fgulal A1S
g&T. IR aE&AT 38 < Aear IO Jered veArE.  RaveR fafdy yeRear aeedd)
fSaiey SiaTeT AW 3aeleed . Thld YehRedl JaTlETassl Siarelial HHdle fresar.
AHS TR FBIA el NeledT RTATT ST JaTARTASIHS HRAT ST FHA

feasvara geard .

adY Fel 1865 d 1894 TIT HBIA ISTERTUATAT STITOTAT HIUATETST 10T Sfarer
3YYFA TEJHTST del RTETT HIOATA HTell. TATeAT YeRScUICATETST, Hraoft FSr 30T a=

LE
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feRaUITATEr 18537 ATRTIRGAT ATEANF TEEdlad STl STTEATIAT FEaATd FIUATA AT,
SHAT Fel PRE T $RYl TAT SIS Golld 30T 3R FERMALY HISAT YA F&T AeIas
HIUGTT 3ol TR SEAT Fel ¢330 =T Falclell STeldel ded JUGTed] FETUTHTSeAT 3u1
ASTATHEY $9T GUATH TARET e,

G-l HGIYEATeAT Sl SiTel SHaEYITl UMW MEAIFT Teecial HIUATATS
ITOT STaTeliaT SRTEET Y& Yei3cdISid hoaredn TiSesl ol sudrd 3Tell. T 3HSl=Ier
Feeehldlcd Hed cgldl FEUT STglsl STUul 0T Yodedl HIAMIS! 3t oies @aTd g
ATl HTTOT ATHS STaTelciisel 31f8eh JHATOTA glq elreTell 3NOT SeTelil G AT JATUMER
gleil STel.

FATAARR FIS .

TATAAR FIBALT 1952 =T Adled URUMYATOT JeAiedl  HIGTOMAT 3652,
HRATT Teh JIATIT 89T Jofi@rell 3rmar 3l ARg oI 3Tell, TROMHT SHITelcier
HTET TshaTehel 3MTTOT JRTE TROT JlaX S8 BTI0AT 37Tell. THERr e Reid BREe @rell
WIS BIREC § JINfeUl STHTAT a8 SaudTd HTel. ¢Rbe HEY Jed EIGTUT dredul H1for
IR ATEIATLT Nfeardler AR fAar Arard 3ushdA e ograr fawy
HITATA 3Tell.

ey -

e FEpcid Fiffdelel o ghR 3o cgreanelt oS sraom=ar fharsed faey
giael. dfdh FI@Idd HS del, AT a0 AT HheUel oY UYdedT YA, AT B
ERTOETTd] DIl SENeR gl SHaudld I 3 o Yeifolidd ool Hldrel IRl e,
Hea[od HIATEAT HSTd SATTATOT ScUe=ATd HIEeT FEUI delichs TEUAT HTel cATHATON ITToTer
FETRIYUT SHAToAT BBHTSIAT T feel T ScTeAaTEI Ao ThNl ATl Hed gigel. HEH
USTaEdl HBIA STl ASUIE  Fedld el d Huel Astaciar SEd el Sl
GATHFONRS I HAHD oliehs HHCTHDS SINATIEUTTA, Hatial AT Ug efrerel. fordrer
I faEsd Aem 3O 3muear HRIAT TEhARN ganell A3 smdear Fohedar &g
qTaedT JTOT ¢Rfl, 3iwely 3O HEhcl SO 3M9edr gair S faeelt gafe ddcards
HERATET GHT Y& AUIAMATST 0T 3T aMMd, AT HEcilch TSCAT HUew] SIaUATHTSY,
HERCleh $gST AERIIEATEAT Hedlel Marel Thell )0l IR 3. 3o qaolian
Fifficelear gl gaten FATIr JeTRIUAHEY FoATaRIed, JaIR dTeld 3Teled] delidtier
ArEhIcIeh HeheUelTal FHTAR AMEAIFT JEEA 0T IR 3. T, dTelel, 3Ude, 3T,
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3RUY, IHARVY, TG, HeTae, Aael, Ga’TS, AT T, HS el AT HehoUell Yogl 37OV
A& THIONT FeF&Td 3cRgel B Udd dlelelodl Aedl Hifdleh FEpeiral a@l 37T
PR STdel PUATT FIAHR TG0 IR 37TR.

et :
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