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Abstract

We are in the Anthropocene and recent studies have revealed that conven-
tional land management strategies diminished natural landscapes and created
anthropogenic ones. The classification and characterization of landscapes, there-
fore, provide a mechanism for quantifying anthropogenic changes to the land-
scape systems in the Anthropocene. This study was aimed at classifying and
characterizing landscapes in the territory of Adilabad District, Telangana,
Deccan region, India, which was selected as the area of case study. It was a mul-
ti-method approach, where ecogeographic and environmental data were ga-
thered using user/visual-based approach, while socio-economic data were ga-
thered through direct observations, interviews, focus group discussions, ques-
tionnaires and literature surveys. The data were analyzed using descriptive
and inferential statistics. The study was undertaken by National Bureau of
Plant Genetic Resources, Regional Station, Rajendranagar in collaboration
with Vegetable Research Station, Rajendranagar during 2010-2012. In the Dis-
trict, a very wide range of land use types was observed. In the last 60 years, the
District’s landscape has undergone a remarkable transformation and fragmen-
tation as a consequence of anthropogenic activities like deforestation, agricul-
ture expansion, intensive agriculture, transport infrastructure, urbanization, trade,
tourism and recreation. The results revealed that there is a growing body of
evidence supporting the hypothesis that the geographical space, which is a
mosaic of natural and anthropogenic landscapes (semi-natural and artificial
landscapes), is limited in the District. Hills, valleys, forests, rivers, streams,
waterfalls and lakes were certain natural landscapes with little or no human
impact found in the District. Traditional land management strategies includ-
ing burning and clearing practiced by indigenous tribal communities, the na-
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tive inhabitants of the area, have diminished natural landscapes and created
semi-natural and artificial landscapes. Complex interactions between humans
and nature resulted in a rich amalgam of anthropogenic landscapes and new
ecosystems and habitats were created in urban, rural and tribal areas. The ar-
tificial landscapes are classified into three main categories: urban, rural and
tribal landscapes based on the dominant human societies inhabiting them in
the District. Our study identifies the same importance to all types of land-
scapes: thus natural, semi-natural, tribal, rural, urban landscapes are the key
factors in cultural identity of the District. Our work on landscape analysis as a
tool for the strategic assessment of the case study area enabled us to use us-
er/visual-based approach based on the assessment of the visual fields of the
District.
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1. Introduction

A landscape is determined by all the visible features of an area of land, often
considered in terms of their aesthetic appeal. It includes the non-living physical
elements of geo-physically defined landforms such as mountains, hills and water
bodies such as rivers, lakes and ponds, and the living elements of land cover in-
cluding indigenous vegetation forests flora and fauna and human elements in-
cluding different forms of land use, buildings and structures, and transitory ele-
ments such as lighting and weather conditions. Landscape boundaries can coin-
cide with visual catchments or land type boundaries. Small landscapes can nest
within larger landscapes and are scale dependent (District and Local Scale).
Landscapes are the most important elements in building spatial identities and
the concept of resource limitation can be applied in landscape ecology [1].
Landscapes are composed of different types of land cover which each occupies a
fraction of a geographical space, which could and should be considered as a li-
mited resource [1]. The use of space by one land cover type reduces the remain-
ing space available to other types [1]. Landscape can be defined as from one
point of view enter into the framework of a view that they produce a combina-
tion of natural and cultural assets [2]. Landscapes are dynamic systems con-
stantly modified by the interaction of natural and cultural processes and abiotic
environment. These interactions emerge as a spatial configuration of land and

vegetation patterns, which in turn influence the flow of energy, matter and spe-
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cies in the system. Landscapes, with their natural and cultural features can
usually provide information about the way of life of the people. Perceptions of
landscape are rooted in history and local, regional and national cultures, and
usually vary over time for the viewer and between different users of landscape,
such as between farmers, environmentalists and urban dwellers [3]. Landscape
has become an essential component in the integrated management of resources
and territories. They are used in a sustainable manner for future generations and
make sense economically.

Land use is nothing but human use of land, which involves management and
modification of natural environment into fields, pastures, settlements, etc. Land
cover is the physical material on the earth’s surface, which includes grass, trees,
ground, water, etc. The assessment of land use of landscape is widely used in
landscape science [4] [5]. Anthropogenic effects refer to those land use and land
cover dynamics which are caused by human activities. Since man replaces natu-
ral land covers by anthropogenic ones and since this substitution is not a ran-
dom one, landscape patterns can be used to detect anthropogenic influences.
Earth’s landscape is highly fragmented as a result of deforestation, agriculture
expansion, intensive agriculture, transport infrastructure, industrialization and
urbanization. Historically, noticeable anthropogenic effects are accepted to be
associated with the start of agriculture. It is evident that also earlier in time, Ze,
before the invention of agriculture, anthropogenic effects would have occurred,
however due to the low population density, the local (or even sub-patch) cha-
racter of the land cover changes and the non-sedentary character of the popula-
tions involved, they can be accepted of little or no significance. However, with
the rapid expansion of human population and associated land use, concerns
have been raised about the influence of anthropogenic landscape features [6].

We are in the Anthropocene [7], which refers to the onset of a new geological
era in which humans have become dominant. In this Anthropocene age, humans
dominate earth’s landscapes to an extent greater than ever before [8] [9] by chang-
ing natural systems on every possible scale [10]. For millennia, human actions
have been shaping the world to the degree that they are inscribed in the geologi-
cal and ecological records [7]. More than 75% of the earth’s ice-free land shows
evidence of alteration as a result of human residence and land use, with less than
a quarter remaining as wild lands [11]. Recently, this has been occurring with
increasing speed and influence which means we need to be asking integrative
and effective questions about the world and how we relate to it. Anthropogenic
activities that require much space and which destroy or replace original land
covers will consequently dominate human-driven landscape dynamics; they are
considered exogenous disturbances [12] [13]. This human impact on ecosystems
and landscapes has lead to the recognition of anthropogenic biomes, grouped in
dense settlements, villages, croplands, rangelands and forested areas [11]. The
identification of anthropogenic landscapes, therefore, provides a mechanism for
quantifying anthropogenic changes to the landscape systems in the Anthropo-

cene. Anthropogenic change of landscapes confirms the status of geographical
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space as a limited resource [1]. To manage this resource effectively, it is essential
that it be classified and characterized so that planners have an inventory, and a
frame of reference for communication and research.

Human niche construction has broad and deep effects not just on landscapes
and environments, but on myriad other beings sharing space with us [7]. Hu-
mans are self-appointed ecosystem managers and lead actors in seeking sustai-
nability for planetary and local ecosystems [7]. The human imprint on the global
environment has now become so large and active that it rivals the great forces of
nature in its impact on the functioning of the system of the earth [10]. We are
really now in a kind of a hybrid earth, of a nature injected with human will,
however responsibly or irresponsibly that may have been exercised [14]. It is
no longer possible to understand, predict, or successfully manage ecological
pattern, process, or change without understanding why and how humans re-
shape these in the long term [15]. Understanding, predicting and adjusting to
changing landscapes increasingly altered by humans constitute pressing chal-
lenges that fall squarely within the purview of Earth surface science. The chal-
lenges facing all urban, rural and tribal landscapes stem from the closely inter-
linked pressures on the economy, ecosystems and human health. This calls for
an integrated approach to urban, rural and tribal landscape planning in which
government departments need to foster greater collaboration and communica-
tion.

Globally, most landscapes are blends of human activities with the expression
of biodiversity [16]. From a birds-eye view, the landscape in India is an apparent
expression of complex human-environment interactions. Globally, agriculture is
the major form of anthropogenic land use [17]. In India, the fate of biodiversity
is intimately linked to agricultural land use. Yet both traditional and urban so-
cieties derive a mixture of instrumental, existence and bequest values from agro-
biodiversity [18] [19]. Widespread human modification and conversion of land
has led to loss and fragmentation of natural ecosystems, altering ecological processes
and causing declines in biodiversity [20]. Anthropogenic landscapes are receiv-
ing increasing attention in developing world conservation [21] [22] [23]. A land-
scape-scale approach significantly broadens the 20" century practice of conser-
vation. In order to accomplish this, there is a need to better understand how
anthromes are shaped, inhabited and altered. To this end, we present an example
of landscapes in the territory of Adilabad District, Telangana, Deccan Region,
India. As yet, there have been no ecogeographic surveys to identify the landscapes
within this territory.

This publication concentrates on the classification and characterization ap-
proaches and principles for landscapes in the territory of the case study area.
Classification of landscape is important task for study and mapping of land-
scapes. Many classifications of landscapes have been developed [24] [25]. Land-
scapes are divided into three basic groups as natural, semi-natural and cultural
(artificial) [24]. Geographic sciences have adopted the following classification of

landscapes: natural, anthropogenic and cultural landscapes [25]. By natural and
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semi-natural we understand here the natural vegetation or the semi-natural one
from a region of landscape interest or biologic interest. Hills, valleys, forests,
rivers and lakes are natural landscapes [26]. Urban, recreational, agricultural and
industrial areas form artificial landscapes [27]. Landscape classification is classi-
fication of landscape into internally homogeneous and well interpretable bio-
geographical and ecological units. Landscape classification is the process of de-
fining and mapping landscapes which require special protection and manage-
ment because of their elevated values. This subject has been a traditional focus of
researchers worldwide across all spatial scales, because such units provide a use-
ful framework for both ecological research and environmental management. Land-
scape characterization is the process of sorting the landscape into different types
or areas using selected criteria but without attaching relative values to the same.
This provides valuable data on the attributes and key characteristics that contri-
bute to character of the landscape. It involves the review of a range of existing
information, including existing landscape studies for the District, field work,
other research documents and input from related technical experts. Landscape
characterization is not an evaluative process, but it is a valid basis for evalua-
tion. Besides it also provides a useful spatial basis for determining the extent of
natural and anthropogenic landscapes (i.e., where the landscape lines should
be drawn). Further, careful analysis and evaluation of various socioeconomic,
environmental and scientific issues is essential so that agricultural activities
could be reoriented towards better use of local resources and their sustainable
management in landscapes. Hence, an attempt was made to understand the
complexity of the interactions among the different elements in the agro-ecosys-
tem, in particular, between the economic, social, and environmental elements
interacting on the diversity of habitat types within the agro-ecosystems in urban,
rural and tribal areas. We propose the first classification of the landscapes of
Adilabad District based on ecogeographic surveys. We show how knowledge of
past human activities leads to better understanding of history, ecology and land-
scape dynamics; and how an improved understanding of all elements including
intrinsic natural and cultural heritage can contribute to management planning
processes.

Keeping in view the above, the objective of this paper is to give agricultural,
environmental and development practitioners a basic understanding of the his-
tory, ecology, dynamics, classification and characterization of landscapes in the
territory. Against this background, the main aims of this study were 1) to study
the history, ecology and dynamics of landscapes; 2) to study the classification
and characterization of landscapes in the territory of Adilabad District, Telan-

gana, Deccan Region, India.

2. Materials and Methods
2.1. Ethics Statement

No specific permits were required for the described ecogeographic surveys. The

field studies had essentially no effect on local human or animal populations.
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2.2. Selection and Characterization of the Case Study Area

Based on literature survey and website searches, we selected Adilabad District,
Telangana, located on the northwestern periphery of the Deccan Region, India
as the case study area. DIVA-GIS version 7.5.0, free downloadable software [28]
was used to map the case study area in the map of India (Figure 1) and Deccan
Region (Figure 2). Adilabad District is one of the 17 Districts included in Dec-
can Region. This region, covering Telangana, Maharashtra and Karnataka, is one
of the 22 agrobiodiversity hotspots of India, and well-known for its species rich-
ness, endemism, taxonomic uniqueness, unusual ecological or evolutionary phe-
nomena and global rarity [29]. The shape of the District is almost rectangular in
East to West direction [30]. Adilabad is located in the Deccan Plateau, hilly re-
gions, pediplain and fluvial regions. Adilabad is situated between 18°40 and
19°56N latitudes and 77°47 and 80°00E longitudes. Adilabad is the north-
ern-most District of Telangana. It is bounded on the North by Yavathmal and
Chandrapur Districts, East by Chandrapur, and West by Nanded District of
Maharashtra State and on the South by Nizamabad and Karimnagar Districts of
Telangana [31]. It is endowed with rich natural resources such as land, water,
forests and minerals. Adilabad is with subtropical climate. The Adilabad District

lies within the humid and sub humid tropical rain forest zone with diverse relief,

Adilabad District
[ Adilabad

A"

0 400
kilometers

Figure 1. DIVA-GIS mapping of the Adilabad District in the map of India.

OALib Journal 6/38



M. T. Reddy et al.

Adilabad District
[ Adilabad 0 400

kilometers

Figure 2. DIVA-GIS mapping of the Adilabad District in the map of Deccan Region, In-
dia.

climate and vegetation [32]. The annual average rainfall is 900 - 1137 mm mostly
by south-west monsoon [31]. The climate of the District is characterized by hot
summers; the climate is generally dry except during the south-west monsoon
season [33]. The minimum and maximum temperatures range between 5°C and
52°C [34]. The maximum and minimum temperatures during south-west mon-
soon range from 32°C - 37°C and 21°C - 25°C, respectively [31].

2.3. Data Collection

The studies were undertaken by National Bureau of Plant Genetic Resources,
Regional Station, Rajendranagar in collaboration with Vegetable Research Sta-
tion, Rajendranagar during 2010-2012. This paper uses a multi-method ap-
proach, with a strong focus on field survey work and participatory methods,
combined to capture several aspects of the social, economic, ecological and en-
vironmental elements in the natural and anthropogenic landscapes.

Landscapes occurring across the case study area were assessed and classified
to identify natural and anthropogenic landscapes. In the late 1990s, the practice
of assessing landscape qualities evolved into a combination of expert-based and
visual-based (user-based) methods [35]. Habitat patches in a landscape are per-
ceived by humans by walking/working in it. Indicators of the undisturbed natu-
ral environment [36] were used to determine the segments on the territory of the
case study area that should be considered free of human impact. There are dif-
ferent levels of anthropogenic impacts though less strict parameters are required
for a better differentiation between areas with weak or medium level of human
impacts in the territory. Coordination of Information on the Environment
(CORINE) land use categories were used to identify the scale of human impact
on the landscapes. The landscape analysis of the case study area was based on the

standard approach or method called visual management systems (VMS) which
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was used in the field of agroforestry [37] [38]. Visual management systems
(VMS) are a design-based approach to the classification/evaluation/assessment
of visual resources. These are straightforward systems that use holistic analysis
combined with the identification of observable physical landscape and/or habitat
attributes to classify them. Typically, this involves the observation of landscapes
and habitats and judgment of them by panels of persons, representative of tar-
geted populations. Using this system requires that a number of different land-
scapes are assessed and their physical characteristics evaluated to determine the
correlation between ratings for the landscapes as a whole and the presence or
absence of key physical elements. This can be done using colour photographs or
slides, or even site visits to different landscapes. This method highlights the links
between object and subject, a descriptive or visual based approach. Our ap-
proach to this method focused on three main steps: 1) visual assessment of the
case study area; 2) inventory of the different perceptions of the people in the case
study area and its surroundings; and 3) a summary of the data gathered during
the first two phases in order to highlight the potential of the different landscape
units of the case study area and its environment. Our method of study was based
on a zoning of the case study area into several landscape units defined according
to the criteria such as topography, vegetation cover, habitat, humanization, hy-
drography and visual quality [39]. Natural character of the landscapes was iden-
tified using indicators such as landform, vegetation cover, particularly indigen-
ous vegetation, other ecological patterns, water bodies, lack of built elements and
human influences along with natural ambience (wildness, wilderness and re-
moteness).

The data on social, economic, ecological and environmental elements in the
landscapes was gathered through direct observation, interviews, focus group
discussions, questionnaires and literature surveys. We applied a detailed and
staged questionnaire to the human societies inhabiting the respective anthropo-
genic landscapes of the territory, thus collecting and crosschecking data on the
lands they access for agriculture, specific crops, cattle grazing and forest prod-
ucts. The schedule consisted of questions ranging from the cultural practices of
the people to the village political system, religious system, economic system, so-
cial system and interrelation with the outside world. Throughout the paper, we
use biophysical and social, primary and secondary data, stakeholder involve-
ment, from local to landscape level, expert assessments and global meta-data.
Human settlement characteristics were obtained from local chronicles, litera-
tures, the National Census Data and field survey. Road and railway characteris-
tics were acquired from local chronicles, local railway station record and field

survey.

2.4. Data Analysis

The data collected was analyzed using descriptive and inferential statistics. Per-
centages, frequencies and simple averages were extensively used for the presen-

tation of the aspects.
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3. Results and Discussion

3.1. Landscape History, Ecology and Dynamics in the
Case Study Area

Adilabad District, prior to 1905, was a sub-District by name Sirpur-Tandur and
extended over an area of 5029 square miles. It then consisted of only three Ta-
luks viz., Edlabad (Adilabad), Rajura and Sirpur besides a few Jagir villages. In
1905, the erstwhile Hyderabad Government effected a general reconstitution of
the divisions and Districts in Hyderabad State during which Sirpur-Tandur
sub-District gained two Taluks viz., Narsapur and Nirmal from Nizamabad (In-
dur) District and two Taluks viz, Chinnur and Lakshettipet from Karimnagar
(Elgandla) District and the sub-District was upgraded into an independent Dis-
trict known as Adilabad District. The northern portions of Narsapur and Nirmal
Taluks and a part of Edlabad (Adilabad) Taluk were clubbed and constituted in-
to a new Taluk called Kinwat. The remaining portion of Narsapur was merged
with Nirmal Taluk. In between Sirpur and Lakshettipet Taluks, a new Taluk by
name Jangoan was created by grouping together villages from both the Taluks.
This Taluk was later renamed as Asifabad Taluk. A new Paigah Taluk of Yelga-
dap was also constituted later. During the following decade of 1911-1921, these
Taluks were again reorganized so as to allow the formation of the new Taluks of
Utnur and Boath. During the decade 1941-1951 Yelgadap-Paigah Taluk was re-
named as Khanapur Independent Sub-Taluk [40].

Andhra Pradesh was formed on 1% November, 1956 under the States Reor-
ganization Scheme [40]. Adilabad is the northernmost District in the Telangana
region of Andhra Pradesh as reorganized in 1956. Telangana became the 29"
state of India on 2™ June 2014. The District did not undergo any major territori-
al change in its jurisdiction after November, 1956 [40]. In pre-historic times, the
great Dravidian race occupied Southern India including a major portion of the
Deccan plateau [40]. Deccan region has its own unique combination of living
species, habitats, landscapes and ecosystems, which together make up its diver-
sity rich resource. Adilabad District is a mosaic of landscapes, managed and do-
mesticated by indigenous tribal people in various degrees, rather than a pristine
and untouched forest [41].

In the study area, a very wide range of land uses was observed (Table 1).
The main conclusions emerging from the analysis regarding trend of land use
during the period 1955-56 to 2015-16 (Table 1) are as follows. Currently
(2015-16), Districts landscape was dominated by forest land (689,517 ha)
followed by agricultural land (5,46,527 ha), current fallows (1,23,757 ha),
other fallows (1,03,458 ha), land put under non-agricultural uses (61,786 ha),
barren land (43,920 ha), cultivable waste (18,797 ha), permanent pastures
(14,243 ha) and miscellaneous trees and crops not included under net area
sown (8,504 ha).

Currently, about 33.94% of the land is used for agriculture (Table 1). The net
area sown under crops is increased to 5,46,527 ha (2015-16) from 5,10,194 ha
(1955-56). This could be attributed to the conversion of many natural grasslands
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Table 1. Dominant land use pattern of Adilabad District, Telangana, Deccan Region, India.

Geographical ~ Forest Barren Land put to Permanent Other Current

. Miscellaneous Cultivable Net sown
Year area area land non-agricultural  pastures trees (ha) aste (ha) fallows  fallows area (ha)
(ha) (ha) (ha) uses (ha) (ha) w (ha) (ha)
420451 190484 57428 59526 5163 76281 34909 94375 510194
1955-56 1448811
(29.02%)  (13.15%) (3.96%) (4.11%) (0.36%) (5.27%) (2.41%)  (6.51%) (35.21%)
1965-65 1620374 640826 110139 69235 76924 9274 64159 58248 53521 538048
(39.55%)  (6.80%) (4.27%) (4.75%) (0.57%) (3.96%)  (3.59%)  (3.30%) (33.21%)
1620381 740449 36318 44115 33784 9078 27085 46719 102684 580149
1975-76
(45.70%)  (2.24%) (2.72%) (2.08%) (0.56%) (1.67%) (2.88%)  (6.34%) (35.80%)
1620381 687584 38575 59902 46057 9319 25337 51548 95833 606226
1985-86
(42.43%)  (2.38%) (3.70%) (2.84%) (0.58%) (1.56%) (3.18%)  (5.91%) (37.41%)
1995-96 1620381 689517 43919 60674 14228 9315 15935 59711 147072 580010
(42.55%)  (2.71%) (3.74%) (0.88%) (0.57%) (0.98%)  (3.68%)  (9.08%) (35.79%)
2005-06 1620381 689517 43919 60684 14133 8504 15076 95129 156447 536977
(42.55%)  (2.71%) (3.75%) (0.87%) (0.52%) 0.93%)  (5.87%)  (9.65%) (33.14%)
1610500 689517 43920 61786 14243 8504 18797 103458 123757 546527
2015-16
(42.81%)  (2.73%) (3.84%) (0.88%) (0.53%) (1.17%) (6.42%)  (7.68%) (33.94%)

Values in parenthesis denote the percentage to the geographical area. Source: Directorate of Economics and Statistics, Hyderabad, India.

and wetlands into tilled fields. Few decades ago, agricultural land use differed
substantially from today’s land use. There was more or less a decreasing trend in
cultivable waste from 76,281 ha (1955-56) to 15,076 ha (2005-06). Within dec-
ades, all plain and fertile areas had been cleared of trees and bushes, stumps and
stones and cultivated. Farming is commercialized in the agricultural plains of the
south. Farms are small with small monoculture fields having little variation in
crops grown. Agricultural practices are highly mechanized, and the use of ferti-
lizers as well as pesticides is intensive.

The data revealed variation in dominant land use pattern suggesting that
landscapes are changing over time and the spatial configuration of land uses is
rarely static. Further, the results revealed that landscapes across the District are
undergoing simplification due to changing patterns of land use. Currently, the
District had almost 42.81% of its land area under forests (Table 1) contributing
significantly to amenities and the quality of the environment. This has increased
from 29.02% in 1955-1956. The forest grazing that previously was very common
has now ceased except in a few sites. In the forested landscape dominating in the
northern two thirds of the District, most silvicultural land has decreased and
farming has increased. There was more or less decreasing trend in permanent
pastures from 59,526 ha (1955-56) to 14,243 ha (2015-16). One of the most ob-
vious ecological effects resulting from this land use change is the dramatic re-
duction of the area of semi-natural grasslands, that is, permanent pastures for
grazing (Table 1).

The local people in the study area expressed the range of human effects on
landscapes in terms of the prevalent land use. Current spatial pattern of the
landscape in the study area resulted from changes in land uses and management

practices over time. The emergence of outsiders and growth of new institutions
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and their penetration in various sectors had resulted in several changes especially
during 1950-1970. Land-use patterns are altering under pressures coming from
different sources. There is scarcely a landscape anywhere in the District that has
not been modified by human activity. Natural ecological dynamics and anthro-
pogenic pressures are the drivers of change and in the context of this paper;
drivers are understood as natural or anthropogenic developments affecting fo-
rests, pastures and crop systems for food security and nutrition. The imprint of
human actions on earth’s surface has made even the identification of natural
landscapes difficult. Human interventions and/or modifications have resulted in
undifferentiated modified systems and/or built areas. Natural land or vegetation
cover has been partially or totally substituted or altered by anthropogenic sys-
tems as a result of deforestation, human settlements, agriculture expansion, agri-
culture intensification, transport infrastructure, urbanization, industrialization,
trade, tourism and recreation. These human activities have directly or indirectly
influenced environmental conditions on natural landscapes and have resulted in
dominance of anthropogenic landscapes in Adilabad District. In turn, the natu-
ral setting has shaped how people live, their settlement patterns, livelihoods,
cultural practices and beliefs-indeed their very way of life. Since man replaces
natural land covers by anthropogenic ones, and since this substitution is not a

random one, landscape pattern can be used to detect anthropogenic effect.

3.1.1. Deforestation

Until the 1940s, much of the District was remote and relatively inaccessible
comprised mainly of hilly terrain covered by dense teak forests. Adilabad Dis-
trict is well known for its forest lands [41]. Currently, much of the District’s
landscape is a silvicultural landscape (42.81%) that has changed over time (Table
1). Deforestation in the form of hill, forest and wood clearing for /hum (shifting
cultivation) by indigenous tribal communities in recent few decades has steadily
reduced forest cover in interior areas although it is not evident from the land use
pattern (Table 1). Cultivation is the main source of livelihood for the tribal pop-
ulation of Adilabad District, though types of cultivation differ from area to area
depending on terrain. The Kolams of the highland slopes and the Naikpods who
have now moved to the plains follow the Podu or slash-and-burn form of culti-
vation; while the Gonds practice the relatively more settled plough cultivation
technique with rotation of crops and the practice of leaving land follow in be-
tween periods of cultivation. J/hum system, the traditional agriculture areas in-
clude area put under Jhum paddy, terraced rice cultivation (TRC) paddy and
sorghum. Despite heavy deforestation, statistics shows that percentage of fo-
rested landscapes has increased to 42.81%. This could probably be due to the fact
that much of the areas have been afforested and reforested under various social,
community and reserved forestry programs of the government due to increased

awareness of the negative consequences of forest loss.

3.1.2. Agriculture Expansion and Intensification
Agriculture played a key role in shaping the quality of landscape, as in many
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parts of the case study area; farming is the major user of land (Table 1). Much of
the District’s landscape is an agricultural landscape (33.94%) that changed over
time and now includes arable land, wetland, garden land where structures such
as fences, farmhouses, barns, pump-houses, utilities and land management prac-
tices form part of the agricultural landscape. The importance of the development
of agriculture and its productivity for the evolution of settlements, villages and
towns is emphasized by the majority of the interviewees. Agriculture alters the
composition and configuration of natural patch types. In the case study area,
natural landscape matrix was initially substituted by an agricultural one. There-
fore, it can be accepted that agricultural land uses became dominant in land-
scapes through time and have replaced the original natural patch types, such as
forests, by anthropogenic ones, such as fields, fallow lands, pasture lands or
agricultural buildings. Before the invention of agriculture, it is supposed that
man lived in equilibrium with its environment and that all landscapes were nat-
ural landscapes (natural environments) [7]. Even before the invention of agri-
culture, anthropogenic effects would have occurred; however, due to the low
population density, the local (or even sub-patch) character of the land cover changes
and the non-sedentary character of the populations involved, they can be ac-
cepted to have been of little or no significance.

Indigenous tribal communities were hunters and gatherers who relied on na-
turally occurring vegetation, fruits, nuts, carrion and game for subsistence. Tri-
bes did not establish permanent settlements such as villages. They moved their
camps in response to changes in the season and climate. There seems to be a
close relationship between the development of agriculture, the evolution of Mans
sedentary lifestyle and landscape change. The shift from the nomadic life style of
the hunters and gatherers to the sedentary one of the early farmers was sug-
gested to have been a consequence of the larger amount of energy required for
hunting and gathering than for agricultural practices to obtain the same calories
of food energy, together with the intrinsic dynamics of human populations and
more favorable climates leading to the exuberance of vegetation and diversifica-
tion of the plant communities. This change of life style is accepted to have been
directly related to the invention of agriculture in the Neolithic era. Landscape-
scale dynamics have occurred since man has become sedentary. Agriculture al-
lowed and even forced people to become sedentary. Agriculture can be defined
as living for a prolonged period in one place, as establishing permanent villages
and towns and as developing classified societies that included dedicated social or
professional segments such as farmers, artisans, soldiers, religious leaders, teachers
and governors. Historically, noticeable anthropogenic effects are accepted to have
appeared in landscapes after the invention of agriculture and further trends of
landscape change could be linked to the development of agriculture. Among the
most significant examples of human impact on the evolution of ecological niches
is the domestication of animals and plants. Domesticated species were of prime
importance for agriculture: without agriculture, the complex, technically inno-

vative societies and large human populations that exist today could not have
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evolved. Husbandry is consequently defined as the cultivation of domesticated
plants and animals for use by human societies, as many domesticated plants and
animals would not survive without human intervention. It is appealing to detail
these links between the start of husbandry, the founding of settlements, the de-
velopment of villages, and the origin of towns and cities. Agricultural intensifi-
cation goes beyond past efforts to improve the living standard of the Districts
rural poor, e.g., by increasing agricultural productivity using improved crop va-
rieties and inputs such as inorganic fertilizers, biocides and irrigation. Agricul-
tural development from a local, low productive activity to an extensive, high
yielding production process based on high energy inputs, has put its footprint on

societies and landscapes.

3.1.3. Human Settlements

Human settlements (District capital, town and village) are the man-made (anth-
ropogenic) landscape features fragmenting the landscape in the study area. Hu-
man settlements are the areas used for human occupation and industrial activi-
ties. Human settlements are areas of cities, towns and villages and single build-
ings in the open landscape (e.g. farm houses). Human settlements are man-made
habitats [42]. A human settlement is quite the contrary of wilderness as it con-
tains mostly man-made features. There were 5 Revenue Divisions with 52 Man-
dals (Table 2). There were 7 Municipalities of which 3 were Urban Agglomera-
tions (Table 2). There were 1725 Villages of which 866 were Gram Panchayats
(Table 2). Classification of villages on the basis of population size, inhabited and
un-inhabited is given in Table 3.

Area and population dynamics in rural and urban areas (2001-2011) is pre-
sented in Table 4. Although the geographical area remained constant, there was
a substantial increase in the total, rural and urban population from 2.49 to 2.74
million, 1.83 to 1.98 million and 0.66 to 0.76 million, respectively over the last
population census decade of 2001-2011 (Table 4). Further, there was a substan-

Table 2. Geographical area, revenue divisions, municipal bodies and gram panchayats in Adilabad District, Telangana, Deccan

Region, India.

Area*
(ha) R‘e\{e.nue Mandals
Divisions
1,610,500 5 52

Number of (As on 31-03-2015)

Census Municipal L Nagar Gram
. . Municipalities**

Villages Corporations** Panchayats** Panchayats***
1725 - 7 - 866

Source: Census of India, 2011; **http://www.cdma.telangana.gov.in; ***http://www.lgdirectory.gov.in.

Table 3. Classification of villages on the basis of population size, inhabited and un-inhabited in Adilabad District, Telangana,

Deccan Region, India (Census year, 2011).

No. of villages with population No. of villages
<200 200 - 499 500 - 999 1000 - 1999 2000 - 4999 5000 - 9999 >10,000 Inhabited Un-inhabited Total
121 328 433 435 241 28 4 1590 135 1725

Source: Directorate of Census Operations, Hyderabad, India.
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Table 4. Area and population dynamics in rural and urban areas of Adilabad District,
Telangana, Deccan Region, India (Census year 2001-2011).

Area Population
Year

(ha) Total Rural Urban Density (km™)
2001 1,610,500 2.49 1.83 (73.47%) 0.66 (26.53%) 155
2011 1,610,500 2.74 1.98 (72.27%) 0.76 (27.73%) 170

Values in parenthesis denote the percentage to the total population. Source: Directorate of Census Opera-
tions, Hyderabad, India.

tial increase in the population density from 155 (2001) to 170 (2011) (Table 4).
During 2011, the total human population in the District was around 2.74 mil-
lion, of which 72.27% were categorized as rural and 27.73% as urban (Table 4).
Males accounted for 49.96% of the total population of the District and females
for 50.04% (Table 5). During 2011, the density of population in Adilabad Dis-
trict was 170 per sq kilometer (Table 4). Population density was highest (2147)
in urban areas, while lowest (354) in rural areas (Table 5). During 2011, the sex
ratio in the District was 1001, being highest (1011) in rural areas and lowest
(978) in urban areas (Table 5). There was a clear cut decreasing trend in per-
centage decadal variation of population growth from 27.65 (1961-71) to 10.16
(2001-2011) (Table 6).

The western part of the District was unpopulated until early 19" century.
Human settlements began to spread along with canal development in late 20™
century. Sixty years ago, about 80% of the population lived in the countryside.
Before 1960s, majority of the population lived in the rural and tribal areas of the
District. Several changes were set in motion in the 20"century which marked the
end of the isolation of the tribes from outside influences. One such change was
brought about by the form of centralized administration under the British which
extended into tribal areas. Percentage of scheduled tribes population in the Dis-
trict was 18.09 [30] [40]. Adilabad District is inhabited by several indigenous
tribal communities that have a strong social, historical and cultural back ground
[32]. They are Aadivasi forest dwellers who depend mostly on various forest re-
sources available locally for their livelihood. With growing commercialization,
expansion of the market economy and the entry of non-tribes into the area fol-
lowed by the acquisition of tribal lands by the new settlers, the process of open-
ing up of the tribal regions was complete. The major trends in Gond society evi-
dent since the 1940s are erosion of the traditional social structure and the eco-
nomic domination of Gonds by non-tribal groups [41]. The tribal area was colo-
nized in the 1960s through government agricultural modernization and migra-
tion schemes. Most of the District’s poor people live in rural and tribal land-
scapes. The percentage decadal variation (2001-2011) in population growth
(Table 7) was highest in urban areas (15.19), while lowest in rural areas (8.37).
This could be attributed to rural-urban and tribal-urban migration processes. As
a consequence, the urban population of Adilabad is in a growing stage. This

trend has continued to the present a trend that can be expected to amplify in the
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Table 5. Population by area, gender and sex ratio in Adilabad District, Telangana, Deccan
Region, India (Census year, 2011).

Human Area Population (million) Population
Sex ratio density
settlements (ha) Total Males Females (km™)

0.985303 0.995677
Rural 1,575,100  1.980980 1011 354
(49.74%) (50.26%)

0.384294 0.375965
Urban 35,400 0.760259 978 2147
(50.55%) (49.45%)

1.369597 1.371642
Total 1,610,500 2.741239 1001 170
(49.96%) (50.04%)

Values in parenthesis denote the percentage to the total population; Sex Ratio = No. of females per 1000
males. Source: Directorate of Census Operations, Hyderabad, India.

Table 6. Percentage of decadal variation in population of Adilabad District, Telangana,
Deccan Region, India.

1951-1961 1961-1971 1971-1981 1981-1991 1991-2001 2001-2011
(%) (%) (%) (%) (%) (%)
21.37 27.65 27.32 26.95 19.47 10.18

Source: Directorate of Census Operations, Hyderabad, India.

Table 7. Percentage of decadal variation in population of rural and urban areas in Adila-
bad District, Telangana, Deccan Region, India (2001-2011).

Persons (%) Males (%) Females (%)

Total Rural Urban Total Rural Urban Total Rural Urban

10.18 8.37 15.19 9.48 7.68 14.41 10.88 9.07 15.99

Source: Directorate of Census Operations, Hyderabad, India.

near future. This is generated by the decay of the agriculture in the villages and
by the stylish life in the urban areas. The towns became repopulated by a new
social class, the rural workers, who did not share the knowledge and habits re-
lated to the management and practices necessary for an efficient industry. In fu-
ture also, rural populations will decrease, and towns will expand to accommo-
date the growing urban population. We found a dualism in the way of urban
living. Rural and tribal people migrated to urban areas are especially vulnerable
to the ecological and economic risks associated with such transitions. It has also
brought about diverse environmental issues both within and beyond the Adila-
bad District. Pollution of canal water by urban waste water is one of the most
significant issues, similar to what has occurred in other developing urban areas
in Deccan region. The polluted water flows to nearby farming areas through
canal structures, forcing peri-urban farmers to incur water treatment costs and
potentially threatening consumers of the products from these farms. Such wa-
ter-related issues can be partially attributed to the lack of any institution that
employs integrated approaches or enhances communication among urban and

rural stakeholders.
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Since 1960s, new technologies, new crops, new fertilizers and pesticides, and
new management techniques, which all implemented on varying timescales and
in different environmental conditions, have led to complex interactions between
humans and nature, resulting in a rich amalgam of anthropogenic landscapes in
the study area. New ecosystems and habitats were created in urban, rural and
tribal areas as a result of this interaction. In the District, artificial landscapes
have coevolved with the human societies inhabiting them. As people confront
population growth, increased food demand, climate change, and the globaliza-
tion of agricultural markets during the next few decades, anthropogenic land-
scapes will undergo unprecedented transitions. Tribal landscapes are likely to
retain stable or even increasing tribal populations, especially if higher energy
prices for transport and lower communication costs provide incentives for less
concentrated patterns of settlement. Construction of human habitats which are
creative, comfortable, attractive, safe, harmonious, connecting to the benefits of
town living while preserving traditions and the normal wish of citizens to be
close to nature, and at the same time introducing new technologies for conti-

nuous development is one of the main challenges facing modern culture.

3.1.4. Transport Infrastructure Development

Roads and railways are important components of transport infrastructure in the
study area. National highways, state highways, major District roads and rural
roads are common in the District along with broad gauge railway. Roads and
railways, both linear landscape features, are man-made (anthropogenic) land-
scape features fragmenting the landscape in the study area. The building of roads
during the 1940s followed by highways accelerated the process of penetration
into tribal areas and opened up the territory in the case study area. Being basic
modes of transport they are an important priority sector of infrastructure. Where
the transport systems are efficient, there are better economic opportunities for
people and greater mobility. Systematic development of roads and railways is
one of the important prerequisites for development and acceleration of econom-
ic growth and more so in a State like Telangana which has chosen manufactur-
ing as its future although rail connectivity is currently poor, and where rural and
tribal areas are less covered by the railway network. Despite its contribution to
economic development, transportation infrastructure is one of the key factors

involved in destruction of habitats and biodiversity loss.

3.1.5. Industrialization/Industrial Development

After the industrial revolution, agriculture increasingly integrated with industri-
al activities. Industrial areas formed artificial landscapes [27]. Industrialization is
one of the major factors which enhance fragmentation. Industrialization is one
of the key factors involved in destruction of habitats and biodiversity loss. Eco-
logical comparisons between industrial environments and natural areas em-

phasize their differences [43].

3.1.6. Urbanization/Urban Development

In the study area, urbanization, involving a change in pattern of human settle-
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ments, is by far the most important social transformation that has taken place in
recent times. However, the degree of urbanization in the study area varied con-
siderably over the decades. The most important dimension in the process of ur-
banization in the study area relates to the shifting importance of the different
Mandals. Fuelled by continuous movement of people from one part of the Dis-
trict to another and by no less important factor of differential natural increase
some Revenue Divisions and Mandals in the District have attained high levels of
urbanization while others have not been able to reach even the 1951 national
level of urbanization. Thus, the level of urbanization in the study area is on rise
and it has to deal with problems of land intrusions on productive agricultural
lands. This is because urban land uses persistently compete with rural land-uses
on the basis of more favourable land rent in free market. Again, higher level of
urbanization would automatically lead to greater proportion of area under non-
agricultural uses. In this context, issues relating to the subject of resources gene-
rates a somewhat different meaning, as it relates not only to resource exhaustion
or depletion but also equally to its under-use, over-use, and often even its mi-
suse.

Patterns of urbanization were site-independent, leading to pattern uniformity
across sites within the same cultural area of the District. Ecological comparisons
between urban environments and natural areas emphasize their differences [43].
The increase of urban areas is one of the most frequent land use changes in the
case study area. Urbanization is one of the major factors which enhance frag-
mentation of landscape in the District. Although Adilabad had already started to
grow before the 1940s, the current rapid urbanization trend began in the 1960s
in terms of both land use change and increasing population. Urban land expan-
sion occurred in the past half century in the District. Urbanization actually in-
troduced new landscape dynamics replacing agricultural landscapes by urban
ones. Changes from farmlands to urban land uses were often associated with
landowners expectations for economic returns. Rapid urbanization has resulted
in a highly heterogeneous landscape with both urban and rural land uses. Urban
development in recent times was only possible by the earlier developments in
husbandry. Urban growth has lead to functional and structural rural-urban con-
flicts in peri-urban areas. Urbanization has altered the composition and confi-
guration of natural patch types. The urban environment is the cultural relations
carrier among people and between people and the environment as well, and it is
the population lifestyle reflection of each historical era, the social ideology, helping
the town residents to integrate culturally. At the same time, the urban environ-
ment imprints the people’s community activities: any change in the citizens’
cultural life corresponds with the transformations in the urban environment and
these changes are compared with other projects born in the economic, mana-
gerial and social spheres of the urban life. We must understand that the same
urban environment that can contribute to harmony, comfort, satisfaction, person-
environment feelings, may also cause a feeling of alienation arising from social

anomalies and the destruction of the traditional social cultural codes. Urban dy-

OALib Journal

17/38



M. T. Reddy et al.

namics, behavioral change, tackling inequalities and social mobilization all represent
different options to address the drivers that affect forests and tree-based systems,

and thus their impacts on food security and nutrition.

3.1.7. Trade

Over the past decades, the study area has witnessed the rise of developing
economies to become a powerful force in state, national and international pro-
duction, trade, and finance. Sweeping changes are afoot in the economic land-
scape; developments in trade are closely related to the ongoing structural shifts
in the economic landscape. The structural transformations that were set in mo-
tion are not expected to be reversed in the foreseeable future as they are driven
by technological, economic, social, institutional and organizational factors. Sig-
nificant changes that the economic landscape in the District is witnessing are
important to bear in mind. Economic activities are increasingly services-oriented
and organized into global or national or regional value chains, which are be-
coming ever more prominent characteristics of the world economy. Accordingly,
the intensity with which it shapes the current economic and commercial landscape

has increased significantly.

3.1.8. Tourism and Recreation

Traditional agricultural landscapes are an important field in the case study area.
Traditional agricultural landscapes form part of the cultural and natural herit-
age. The ecological integrity and the scenic value of landscapes make rural areas
attractive for the establishment of enterprises, for places to live, for tourism, and
recreation businesses. Agricultural landscapes include fruit and vegetable gar-
dens, livestock and flower-growing businesses and watering plants. In addition,
these areas have been adapted human life as field which is a recreational, a
peaceful space, spending leisure time [44]. Especially, agricultural landscapes with
their diversity of size, color, texture and form offer a plethora of visual effects to
cater to people’s diverse preferences. However, tourism and outdoor recreation
involve the frequent congregation of people, vehicles and vessels from geo-
graphically diverse areas. They are, therefore, perceived to be major pathways for
the movement of non-native species in the area, and ones that will become in-
creasingly important with the continued growth of these sectors. Studies on these
factors are needed for a complete assessment of changing biodiversity patterns in

the area.

3.2. Classification and Characterization of Landscapes
in the Case Study Area

On the basis of ecogeographic surveys, we classified Adilabad’s landscapes
(Figure 3) into two main categories namely natural and anthropogenic land-
scapes (semi-natural landscapes and artificial landscapes). Human modified
ecosystems are considered to be ecologically novel in that climatic conditions,
soils, toxins, hydrology, productivity, species composition, and interactions [45]

differ from conditions prevailing prior to human alterations [43]. The physical,
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Landscapes
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Natural landscapes Anthropogenic landscapes

Semi-natural landscapes  Artificial landscapes
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Figure 3. Classification of landscapes in the territory of Adilabad District, Deccan Re-
gion, India.

chemical and biological properties of soils found on anthropogenic landscapes
are generally less favorable than those in soil found on natural landscapes [46].
For instance, urban soils are characterized by modified soil organism activity
and modified soil temperature regimes, elevated soil reaction (pH), greater nu-
trient amounts and availability to plants, higher calcium levels, more rocks,
greater decomposition rates, less accumulated organic matter, and compacted
mixtures of anthropogenic materials compared with local remnants of the natu-

ral ecosystems [47].

3.2.1. Natural Landscapes

In the study area, a higher dispersion for landscapes dominated by natural land
cover was observed. All landforms and water components were assumed to be
natural in the study area. Hills, valleys, forests, rivers, streams, waterfalls and
lakes are dominant natural landscapes observed in the study area. Their natural
patterns were generally site-specific and rather unique and rare. Natural land-
scape appears largely uncompromised by human modification and/or built ele-
ments and comprised of diverse natural systems that are functional and healthy.
Natural landscapes are geosystems developed without mans contributions, which
are often referred to as natural environments. Some natural landscapes, being
free from human impact, represent a primeval natural system. A natural land-
scape can be best defined as an original landscape that exists before it is acted
upon by human culture. However, in the twenty-first century landscapes that are
totally untouched by human activity no longer exist, so that reference is some-
times now made to degrees of naturalness within a landscape. This type of land-
scape is in most cases unaffected or minimal influenced by human activity. The
natural landscape is intact when all living and nonliving elements are free to
move and change. As implied, a natural landscape may contain either the living
or nonliving or even both. This landscape is a place which falls under the control
of natural forces and free of the control of people for an extended period of time.
First, we assumed that natural areas where human modification of land cover
and human activities are minimal. Because perception and cognition of a land-
scape are not discrete events, landscape meaning may be more important than

specific appearance in understanding peoples visual preferences for natural land-
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scapes. On other grounds of acceptations there are opinions according to which
the natural landscapes are in compliance with the initiatives of regeneration of
urban areas [48]. Natural landscapes are those with little or no human impact
[26]. Natural landscapes are highly valued and this is substantiated by psycho-
physical research on landscape value [49] [50]. The range of natural landscapes is
shrinking rapidly, and the actual existence of such landscapes is a big question
[25].

In the context of conservation biology, the term natural is used to define any-
thing that has not been made or influenced by humans, particularly by technol-
ogy [51] [52]. In many situations, the human footprint may be difficult to recog-
nize; thus, some authors tune the concept, accepting as natural a situation that is
not measurably influenced by humans [53]. If we accept natural as being the an-
tonym of artificial, the naturalness or the quality of being natural would express
the level at which something occurs without artificial influence, a gradient rank-
ing from the extreme of absolutely natural to the opposite, absolutely artificial.
Humans are considered as a part of nature; therefore, all their activities should
be taken as natural [54]. Conversely, humans are seen as a mix of biology and
culture, and one should evaluate the condition of naturalness or artificialness
according to which of each component is leading the activity. The word natural
does not necessarily equate with the word pristine except in so far as landscape
in a pristine state is probably rarer and of more value than landscape in a natural
state. Often, when alluding to the pristine quality of a landscape, it refers to a
landscape evolving under the auspices of its own ectogenetical code in which
only the natural events can intervene. There is a spectrum of naturalness from
pristine natural landscape to a cityscape, and a cultured landscape may still be an
outstanding natural landscape. The word natural is a word indicating a product
of nature and can include such things as pasture, exotic tree species, wildlife and
many other things of that ilk as opposed to man-made structures, roads, railways
and machinery. Ecosystems which are not influenced by man, or only indirectly,
or only very extensively by hunters and gatherers may also be regarded as natu-
ral [55] [56]. Naturalness in forests means the co-occurrence of structural diver-
sity of different stands offering a variety of niches, with species compositions
belonging to all successional stages and cyclical phases. These conditions should
exist at least partially and in some parts of a forest. It follows that naturalness
can only be defined within a forested landscape, not within a single stand. Under
naturalness we understand the actual expression of the natural state, as opposed
to the cultural state (=state created by man) and the original state (=previous
state in nature, uninfluenced by man) [57]. By contrast, the perception of natu-
ralness is where landscapes appear largely uncompromised by modification and
appear to comprise of natural systems that are functional and healthy. Natural-
ness describes the perception of the predominance of nature in the landscape.
People may enjoy seeing a natural landscape because the landscape communi-
cates the concept of naturalness. Naturalness is a concept which has no specific

appearance in form, line, texture, or color. These formal visual qualities seem
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not to account for the power of naturalness as a predictor of visual preference.
People prefer the visual quality of natural landscapes.

The diversity of geographic space, the socio-professional context encouraging
a sense of transformation, the opportunities of current cultural acquisitions out-
line as many variants and variables through which the landscape space can be
placed with easiness on a whole large scope of naturality. The naturalness of
landscape places itself in a universal pattern, not critically differentiating from
the word to the modelling act and vice versa. The small differences also range
from rural to urban; even the rural inhabitants identify courageously with their
landscape and end with the hues pinpointed by the researchers. The classic for-
mula in representing the landscape stands valid: the components of physical ori-
gin, natural ones, give the tone to the conformation, organization, structure,
functioning and visual legitimating of natural landscapes. The wild land context
indicates a different interpretation of naturalness than does the rural context. A
natural landscape can be perceived as wilderness because of certain key features,
e.g., overwhelming scenery, the difficulty to access or the lack of signs of human
civilization. There are aesthetic, moral and spiritual values connected to wilder-
ness areas that are important experiences to humans apart from ecological val-
ues.

1) Hills and Valleys

Adilabad District is known for its characteristic presence of Sahyadri Hills lo-
cally called as Satnala Range in its northern boundary. The wooded hills and
secluded valleys of Adilabad District are the habitats of the Kolams and the re-
fuge area of some groups of Naikpods, where until the 1940s they practiced slash-
and-burn cultivation with hoe and digging stick.

2) Forests

The forest area of the District is about 689517 ha and forms nearly 42.81% of
the total area (Table 1). The entire District is covered by the tropical dry deci-
duous forests [30]. The forest has generally two stories or tiers of vegetations.
The top storey consists mostly of Tectona grandis (Teak), Terminalia tomentosa
(Nallamaddi), Pterocarpus marsupium (Bijasal), Anogeissus latifolia (Chirma-
nu), Madhuca latifolia (Mahua), Dalbergia latifolia (Jitregi), Strychnos nux-vo-
mica (Musti) etc., and lower story consists of Phyllanthus emblica (Usiri), Aegle
marmelos (Maredu), Butea monosperma (Modugu), Buchnania latifolia (Sara-
pappu), Bambusa spp. (Veduru), etc. [30]. The District is bestowed with dense
Teak forests along the banks of river Godavari. These forests are home for sever-
al deciduous species like Teak (Zectona grandis), Nallamaddi (Terminalia to-
mentosa), Bijasal (Pterocarpus marsupium), Rosewood (Dalbergia latifolia), Na-
repa (Hardwickia binata), Veduru (Bambusa spp.), Bijasal (Pterocarpus marsu-
pium), Chirmanu (Anogeissus latifolia), Mahua (Madhuca latifolia) and Musti
(Strychnos nux-vomica) [58]. Except in Mudhole, erstwhile Taluk on the west,
the forest is well distributed and the local population gets all its requirements of
timber and fodder from the forests. Forests are natural or semi-natural areas.

Forests are considered as a historically dominant part of our landscape [59]. Fo-
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rests are natural landscapes [26]. Land use history has, more or less, reduced the
naturalness of nearly all forests in the case study area. Natural forests are ex-
tremely rare in the case study area and restricted to a few areas. Most forests of
natural origin are replaced today by diverse types of substitute plant communi-
ties. As a result, we encounter a mosaic of secondary forests, woodlands, grass-
lands and fields. While natural forests have decreased, reforestation, afforestation
and social forestry activities have collectively been responsible for an increase in
forested lands from 29.02% in 1955-1956 to 42.81% in 2015-16.

3) Rivers

Rivers are important natural waterways in the District. The most important
river that traverses the District is the Godavari with Penganga, Wardha, Prana-
hita, Kadem and Peddavaagu as the tributaries and the rivulets flowing through
are Satnala, Swarna and Suddavaagu [32].

4) Streams

Streams are more than simply biodiversity; they are conduits for water and
nutrients. Streams are freshwater habitats. Streamsides are linear habitat fea-
tures. Streamsides are often relatively highly disturbed. Streamsides act as im-
portant refuges for species not favored in the modern intensively managed
countryside and could be important for crop wild relatives diversity.

5) Lakes

Lakes are important natural water bodies in the District. Lakes are fresh water
habitats. Lakes are natural landscapes [26].

6) Waterfalls

The study area is bestowed with number of scenic waterfalls at various places.
The important ones are Kuntala Water Falls and Pochara Water Falls. These
waterfalls are beautiful landscapes with spectacular views not only of vital im-

portance for tourism, but also for local people.

3.2.2. Anthropogenic Landscapes

The urge for survival has led humans to explore their surrounding natural envi-
ronment for usable resources and cultivation. Humans consistently modify their
environments-both directly and indirectly. This in turn has led humans to mas-
ter the various uses of available natural resources, as well as to find the best ways
of extracting them. The environmental impacts of human activities are irration-
al, violent, revolutionary or chaotic and pervasive. Over time, humans have gradu-
ally developed unique systems based on harmonious interactions with their nat-
ural environment. These sustainable systems have enhanced land management
practices and made natural resource use more effective. These sociocultural sys-
tems and associated traditional ecological knowledge are forces that have, over
centuries, shaped and formed unique landscapes adapted to various geographical
and socio-cultural backgrounds around the world. Such sustainable human-in-
fluenced landscapes, which have been known to be beneficial for biodiversity
conservation and human well-being, are referred to here as anthropogenic land-
scapes. Anthropogenic complexes should be considered as new landscapes created
by human and also all those natural complexes in which any of their compo-
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nents including vegetation with fauna had influenced by humans [60]. Accord-
ing to this definition every area in any place of earth can be considered as anth-
ropogenic. Anthropogenic landscapes occur in most of the territories on the
earth and the territory of Adilabad District is not an exception. For the purpose
of this paper anthropogenic landscapes have been interpreted as the geographic
products of interaction between human societies and culture with the natural
environment. Anthropogenic landscapes are a vast group of heterogenic and he-
terotonic landscapes which include all forms of landscapes transformed by hu-
mans. Anthropogenic landscapes show characteristics that are determined by the
action and interaction of human factors. An anthropogenic landscape is the
most widely used term for modified natural landscapes in the result of the vari-
ous degree of active anthropogenic impact on the structure and functions of
natural complexes. Increased unsustainability occurs as a result of technicization
all types of anthropogenic landscapes. This result from gradual increase in anth-
ropogenic energy involved in the process of management and transformation of
landscape.

1) Semi-Natural Landscapes

As soon as urban fringes retire, a matrix of cultivated land and pastureland
predominate the appearance of the territory of the District. Amidst the mosaic of
cultivated land and built environment, remnants and pockets of semi-natural
vegetation and small biotopes sparsely scatter the landscape. Semi-natural land-
scapes can be regarded either as an evolutionary stage or a current stage of land-
scape which exists as a result of intentional protective measures of man. A semi-
natural landscape is not something to be clearly defined or scrutinized, but it re-
fers to landscapes which have been modified by human activity over long pe-
riods of time. Semi-natural landscapes are vast majority of natural landscapes
which have been penetrated but not transformed by man throughout the history
especially in the past 50 thousand years. An admixture between a variable con-
tent of natural and of artificial components makes up the dose of naturalness of
landscapes, correctly called semi-natural. Semi-natural landscapes include both
elements of natural components and outcomes of anthropogenic activity. Semi-
natural landscapes contain a substantial number of elements and features signif-
icantly modified by human activities. They vary from grazed habitats to numer-
ous cultural elements, such as traditional farmsteads and remnants of built en-
vironments. Semi-natural landscapes include agricultural and exotic land cover
that has an absence of major infrastructure. Semi-natural landscapes are domi-
nated by the majority of the natural areas of land cover change in the form of
areas that are too small [27].

Semi-natural landscapes may contain open and semi-open traditional rural
biotypes and closed forest habitats, which form together with the surrounding
habitats a complex landscape mosaic. Traditional rural biotypes are typical ex-
amples of biotypes created by traditional agricultural practices. They are hots-
pots of biodiversity in many semi-natural landscapes. Dramatic changes in agri-

cultural practices especially during the last 50 years have threatened quantity and
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quality of traditional rural biotypes. As a consequence species dependent upon
open and semi-open habitat conditions with traditional land use practices or
management have declined. Nowadays many of the traditionally managed bio-
types, such as grasslands, are overgrown and are often in a successional stage
towards forests. Lack of management and sometimes dramatic changes in land
uses have modified the structure of the landscapes and connections to historical
and biological values and the character of the landscape has been lost. With the
overgrowth of vegetation, valuable evidence of land use history is also disap-
pearing. Remaining habitats and species of traditional rural biotypes are strug-
gling in a strongly fragmented landscape, with extremely limited dispersal possi-
bilities. Semi-natural landscapes may host variety of forest types. They vary from
lately overgrown fields and pastures to relatively early over-grown fields and
pastures forming nowadays old-growth forests. These patches together host spe-
cies depending on certain successional state of forests (e.g. old deciduous forests)
or other environmental process. Since semi-natural landscapes also host valuable
natural elements such as relatively untouched forest patches, they maintain val-
ues related to both nature and culture. For such semi-natural landscapes, con-
stant use or management is a prerequisite for their survival through time.
Semi-natural landscapes are diverse management targets. In semi-natural land-
scapes, nature conservation activities include management of traditional rural
biotypes, habitats of threatened species, broad leaved forests and herb-rich fo-
rests. Management of these features includes reactivation of ceased natural and
cultural processes to maintain threatened characteristics of the biotypes.

2) Artificial/Cultural Landscapes

Artificial/cultural landscapes are nearly always created, formed, and struc-
tured by following artificial principles, ie., principles which are not of natural
nature, but of man who designs and constructs his world. In this respect, one
can say that, ever since the 18" century, a central category of modernity has been
the artificial. The physical structure of cities, towns, villages, homes and work
places is called a built environment. It is the aggregate of the physical surround-
ings and conditions constructed by human beings (e.g. roads, railways, bridges
and building structures), in contrast to those surroundings and conditions re-
sulting from the natural environment.

Based on ecogeographic surveys, we classified artificial landscapes in the case
study area into three main categories namely urban, rural and tribal landscapes
located within urban, rural and tribal areas, respectively (Table 8). These land-
scapes reflect the dominant influences of human population on landscape cha-
racter, often combining landform and land cover. A single artificial landscape
has broadly similar patterns of human settlement, geology, landform, soils, ve-
getation, land use and field pattern in every area where it occurs. This does not
mean that it will be identical, rather that there is a common pattern, which can
be discerned. Economic activities of human population within classes of artificial
landscapes proceed in several directions. As a result in each class of artificial

landscape the certain structure of land use is organized. These diverse artificial
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Table 8. Characterization and comparison of artificial landscapes in Adilabad District, Telangana, Deccan Region, India.

Parameter

Location

Relief of the landscape

Land use

Function

Development patterns

Utilities

Signage

Human settlements

Dominant
human population

Population density

Primary occupation

Landscape type
Naturalness/wilderness
Degree of reduction of

original natural patch
types to a scattered pattern

Degree of dominance
of natural features

Degree of dominance
of man-made features

Degree of technicization

Degree of road
infrastructure
development

Degree of
industrial development

Artificial landscape

Urban landscape

Typically defined by town limits
or urban agglomeration areas.

Plateaus

Consists of a variety of land uses, including

single family and multi-family residential,

commercial, industrial, institutional and

open space; the non-residential land uses
are most visible from major roadways.

Material supply and spatial.

More than 50% developed; clustered
development with very little open space;
significant open space is typically limited

to parks and other recreation areas or
in areas where environmental conditions
prohibit development; characterized by
dense development on smaller lots.

Utilities, especially overhead, and signage
are especially common and highly visible.

Directional, way finding and
traffic signage is prevalent
throughout urban areas.

Towns and urban agglomerations

Urban population;
employees and businessmen

High
Industry
Artificial

Low

High

Low
High
High

High; offers the most diverse roadway
system, from interstates to residential
streets; people can travel between points
very quickly using multiple routes.

High

Rural landscape

Can be found outside of town
limits or urban
agglomeration areas.

Plateaus

Primarily residential and
open space with some
commercial areas.

Ecological nature protective
and material supply.

25% - 50% developed; clusters of
development surrounded by
open space; clusters of
development surrounded by
open space; characterized by
single family homes arranged
on smaller, subdivided lots.

Overhead utilities
prevalent and visible.

Directional, way finding and traffic

signage is infrequent and

concentrated around developments.

Mandals and Villages

Rural population;
farmers and labour

Medium

Commercial agriculture

Semi-artificial

Medium

Medium

Medium

Medium

Medium

Medium; offers a mix of roadways

similar to urban areas but less
concentrated; people can travel
between points quickly,
but have fewer route options.

Medium

Tribal landscape

Outside of village
limits or rural areas.

Valleys and hills

Primarily open space
(agricultural) and residential.

Material supply ecological
recreational and aesthetic.

Less than 25% developed;
mostly open space with
scattered development;

characterized by single-family
homes on large parcels.

Overhead power lines exist
along most major roadways;
transmission lines
are likely to cross roads.

Directional, way finding and
traffic signage is infrequent.

Villages and Tandas

Tribal population;
hunters and gatherers

Low

Hunting and gathering food
and subsistence agriculture

Sub-natural
High

Low

High
Low
Low
Low; fewer transportation
opportunities; longer

driving distances and times
and few route options.

Low
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landscapes prove to be shaped not only by human hands, but by human minds
as the socio-cultural, socio-cognitive specifics, both historical and contemporary,
are major contributors to their multispecies make-ups, ecological processes and
managerial actions. These diverse artificial landscapes are extremely different
with respect to relief, function, human societies inhabiting them, degree of dis-
turbance/human impact, transformation of landscape space and reduction of
original natural patch types to a scattered pattern. Identification and explanation
of these differences may contribute to a better understanding of the general bio-
geographical patterns in local territories. There is a dominance of man-made
features, technicization, infrastructure development and industrial development
in the case study area (Table 8). The linkage between human activity and artifi-
cial landscapes intensifies in urban situations. The lowest degree of disturbance
occurs in tribal landscapes, followed by rural and urban landscapes. Urban land-
scapes are dominated by human habitats, while rural and tribal landscapes are
dominated by plant habitats. Within urban towns, there is the cultivation of mar-
ket gardens. The inhabitants of the rural communities are mainly farmers. The
inhabitants of the tribal communities are mainly endogamous tribes. In the study
area, urban, peri-urban and rural areas are the modern agricultural landscapes,
while tribal areas are the traditional agricultural landscapes [32].

(a) Urban Landscapes

In the District, there were 22 towns [7 Statutory Towns as Municipalities in-
cluding 3 Urban Agglomerations (Adilabad, Mandamarri (New) and Mancheri-
al) and 15 Census Towns] (Table 2). The term urban landscape refers to the
more densely populated urban areas (cities and towns). Urban landscape in-
cludes all space having characteristics which are attributed to cities or towns.
Urban areas form artificial landscapes [27]. The artificial landscapes and dense
concentrations of human populations encountered in urban environments
create a centripetal pull for resources that result in continual and distant land-
scape changes thus inextricably linking urbanism and anthropogenic landscapes.
Examining past and present patterns of urban settlement and environmental
impact provides context for this symbiotic relationship. Urban landscape is
thought as a quilt. Urban landscapes are characterized by their relief plateaus.
The urban landscape is a spatial matrix of landscape elements with different
landscape functions. It consists of patches of forest, backyards, parking areas,
abandoned lots, and buildings (houses, condominiums, hotels and malls) sewn
together by streets, roads, highways, streams, and railway lines and utilities that
support them. Across the District, towns are experiencing rapid urbanization,
and with it, a growing demand for food, while at the same time facing ever in-
creasing challenges in food production. There was accelerating urbanization
District wide resulting in the loss of natural habitats and natural features, which
are replaced directly by houses, condominiums, hotels, and malls, as well as by
streets, highways and utilities that support them. According to landscape ecolo-
gy, on the basis of human demand, urban landscape functions can be divided

into four basic functions: biological production, environmental service, cultural
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support and information transportation. These functions are expressed in such
corresponding landscape types as agricultural, ecological, residential and trans-
portation. The heterogeneous matrix of landscape types and the correlation of
landscape functions are the basis of the ecological integration of urban land-
scape. Compared to the District landscape, cultural support functions and in-
formation transportation functions of the urban landscape are higher, with low-
er functions of biological production and environmental services. The construc-
tion of urban areas and the development of road networks leave a significant
signature on the earth’s surface, providing a geomorphological evidence to sup-
port the idea that humans are nowadays a geomorphic agent having deep effects
on the morphological organization of the landscape [61]. Urban areas are inhe-
rently and strikingly heterogeneous, representing a mix of natural and built
components at different densities and arrangements in the landscape [62]. Over
the past decade, research in urban systems has increasingly focused on under-
standing the link between this spatial heterogeneity and ecological processes [45]
[63] [64].

Farm types were unconventional, partly mobile, partly without soil, more spe-
cialized independent units acting in cluster/chains. Farming was often a second-
ary livelihood and farmers often worked on a part time basis only. Some are be-
ginners: urban citizens engaging in agriculture by necessity or by choice (entre-
preneurs); others are recent migrants with weak traditional knowledge. Perisha-
ble products, especially green vegetables, dairy products, poultry and pigs, mu-
shrooms, ornamental plants, herbs, fish etc. Cropping calendar was year-round
growing of crops (irrigated). High land price, land scarcity, higher costs of la-
bour, lower costs of commercial inputs, high cost of clean water, availability of
low-cost organic wastes and wastewater were the common production factors.
Farmer organizations were often lacking and cooperatives were more difficult to
organize since farmers were dispersed and from greatly varied social back-
grounds. Urban farmers often undertook activities outside their own neighbor-
hood. The percentage of households engaged in farming in a neighborhood was
highly variable, with urban farmers being highly variable in their socio-cultural
backgrounds. The highly dynamic environment with strong fluctuations, the
many external stakeholders with different interests and contrasting views on ur-
ban agriculture made the formal organization of farmers difficult. Research and
extension services were minimally available, although individuals may gain di-
rect access to libraries, research organizations, market information, etc. Credit
services were barely available, but credit services for the informal sector were
obtainable including for farmers and women. Proximity to markets, direct mar-
keting to customers was possible and with a higher degree of local processing
(including street foods). Land was insecure, often with informal use of public
land and competitive land uses. It should be noted that converting agricultural
land to build towns and to support the demands of growing urban populations
itself drives other types of environmental change: urban dwellers depend on the

productive and assimilative capacities of ecosystems well beyond their town
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boundaries (ecological footprint concept), to provide energy flows, material
goods and non-material services that sustain human well-being and quality of
life. Therefore, the landscape functions of the towns and District are united to
support each other. Landscape functional planning in a single town cannot en-
sure the realization of urban sustainable development. Urban planning must be
put in the context of the District, to realize the sustainable development of both
the towns and the whole District through integrated District planning of urban
landscape functions. Urban landscapes that have been transformed by urbaniza-
tion, residential, commercial and industrial development, may help to conserve
the integrity and ecological function of natural communities in remnant re-
serves.

(b) Rural Landscapes

In the District, there are 1725 Revenue Villages (Census Villages), of which
135 were uninhabited and 1590 were inhabited (Table 3). The term rural land-
scape refers to less densely populated villages and hamlets. A rural landscape in-
cludes a mosaic of different rural environments and habitats, and covers at least
one to a few square kilometers. The term rural landscape describes the diverse
portion of the District’s land area not densely populated or intensively devel-
oped, and not set aside for preservation in a natural state. A rural landscape is a
spatial area constituting of several farms or small villages that are or have been
inter-connected. The rural landscape includes a variety of geological and geo-
graphic features such as agricultural land, sheds and small rooms, farmhouses
and farms amongst others. It supports the diversity of organisms that make hu-
man life possible in the District’s complex ecology. The rural landscape provides
natural resources, food and fiber, wildlife habitat and inspiration. Rural land-
scapes are also characterized by their relief plateaus. Rural landscapes are artifi-
cial landscapes dominated by the majority of the natural areas of land cover
change in the form of areas that are too small [27]. Agriculture represents the
dominant rural land use in the District, and many species have adapted to rely
on farmed habitats. Agricultural activities are more concentrated in rural areas.
Agricultural landscapes that are one of the four elements of cultural landscape
[65] are the main land use form, and the resulting high visibility leads to a
widespread perception of rural farming. Rural landscapes are large areas of mo-
noculture cropland, usually controlled by technologically advanced management
systems. Rural landscapes were characterized by an agricultural system focusing
upon intense production of one single food product. Districts rural landscapes
are highly fragmented as a result of intensive agriculture. With the social context
being the community, the economic interdependence between agriculture and
wellbeing of the community is most pronounced in rural areas. Many traditional
agricultural landscapes support large rural populations and have been farmed
sustainably for thousands of years. Traditional rural landscapes are fundamental
for the conservation of biodiversity [66] [67]. Rural landscapes can also support
In-situ conservation of crop varieties and wild species that are necessary for sus-

tainable agricultural production and rural livelihoods. The heterogeneous, mo-
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saic structure of the traditional rural landscape is another reason suggested to
explain why so many species could survive in the agro-ecosystem. Most of the
District’s poor people live in rural landscapes, and are especially vulnerable to
the ecological and economic risks associated with such transitions.

In the rural landscapes, most families were engaged in farming as was ex-
pected and shared a common social background, more homogeneous, relatively
stable, with few external stakeholders; and farmers were more organized. Con-
ventional farms consisting of interdependent subunits (fields) were common.
Farming was the primary livelihood in rural landscapes with farmers being the
managers of the rural environment. They were engaged full-time; usually born
into a farming family with strong traditional knowledge. Mainly staple and cash
crops were cultivated along with rearing of livestock. Cattle, buffalo, goat and
sheep, mainly nondescript, constituted the livestock population, which was
sparse, concentrated to a few farms, and mainly kept indoors. Animal husbandry
was only second to agriculture in terms of contributing to the gross income and
employment in the District. Cropping calendar was of seasonal periods. Low
land price, lower costs of labour, high costs of commercial inputs, variable cost
of water were common production factors. Land security was relatively high.
Farmer organizations were often already in place and more easy to organize
since farmers shared the same social background. From environmental point of
view, rural landscapes were relatively stable, and land and water resources were
rarely polluted. Availability of research and extension services was more al-
though declining due to migration of people to towns. Availability of credit ser-
vices was more likely especially for progressive farmers or those with large farm
holdings and mainly men. Markets were distant and market chains were preva-
lent. The importance of recognizing multifunctional processes and products of
rural landscapes has grown in recent years [68]. This is due in part to greater at-
tention to systems dimensions of agriculture and food production, including
emergent properties at scales larger than fields or farms. What is important is
how the structure of these managed rural landscapes influences their function,
both for immediate economic returns to owners and the ecosystem services that
are provided for the wider society. Changing society always brings developmen-
tal issues such as highway construction, large scale supermarkets and factories
expansion to a rural area. Rural landscapes are, by their nature, strongly influ-
enced by the type of rural activity and the intensity of associated settlements.
Natural elements generally remain strongly evident but are overlaid by patterns
and processes of human activity. Natural systems operate but, in places, are ma-
nipulated to enhance productivity. Human induced patterns and processes are
related predominately to productive land uses such as agriculture, horticulture
and forestry, typically including paddocks, shelter belts, woodlots and forest
blocks, cropping regimes and settlement. In rural landscapes of the District, veg-
etable garden plots, arable crop fields, ponds, rice fields, pasturelands or forest
fragments were found at various distances from human settlements. The rural

landscape of the case study area is an interweaving of agricultural, forestry, and
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rural residential land uses reflecting the history of both natural processes and
human settlement. In rural landscapes of the study area, recent increases in
agricultural productivity can largely be attributed to dependence on high-yield-
ing varieties, irrigation, and agrochemical inputs, yet many of the inputs and
practices of intensive agriculture are detrimental to human health, environmen-
tal quality, and the maintenance of biodiversity. Thus, in this type of heteroge-
neous rural landscapes, the best management option for achieving reasonable
values of agricultural production and for biodiversity conservation involve the
application of localized intensive agriculture on croplands while retaining rela-
tively small remnants of natural or semi-natural vegetation. Controlled expan-
sion of agricultural areas without replacement of natural vegetation in these he-
terogeneous rural landscapes, involves a reasonable degree of agricultural pro-
duction and maintenance of optimal conditions for conservation of biodiversity
and agrobiodiversity. Traditional rural landscapes are fundamental for the con-
servation of biodiversity. Rural residential development has the potential to af-
fect resource lands by occupying productive areas and interacting with farm and
forestry practices. Further, such development has the potential to present special
challenges to urban expansions: punctuating open space and natural areas with
expansion of roads and infrastructure, bringing traffic, noise, air, water, and
light pollution. The patterns and locations of future rural development can thus
affect both rural and urban residents of the District. The patterns of human ac-
tivity are generally large scale by comparison with urban areas, reflected in gen-
erally low-density settlement, few structures and often a sense of spaciousness.

(c) Tribal Landscapes

Adilabad is predominantly inhabited by Aadivasi forest dwellers which in-
clude several indigenous tribal groups Gond, Naikpod, Kolam, Pardhan, Koya,
Manne, Andh, Thoti, Lambada and Yerukala spread over 650 Revenue Villages
with Utnoor as the headquarters for Integrated Tribal Development Agency
(ITDA) [33]. These tribal communities have been existed since centuries and
have a strong social, historical and cultural back ground. The Naikpods lived in
hill settlements. The wooded hills and secluded valleys of Adilabad District were
the habitats of the Kolams. The term tribal landscape refers to more remote, iso-
lated and thinly populated tribal villages and hamlets (Zandas). Tribal land-
scapes are characterized by their hills and valleys as relief. The highlands of Adi-
labad are one of the areas with a higher proportion of tribal population as com-
pared with the rest of the State. Tribal landscape is defined as any place in which
a relationship, past or present, exists between a spatial area, resource, and an as-
sociated group of indigenous tribal people whose cultural practices, beliefs or
identity connects them to that place. Tribal landscapes include areas where there
is little or no human impact. Tribal landscapes (forest landscapes) are forest
production complexes and Adilabad is known for its significant forests. Tribal
landscapes are natural landscapes and consist of a mixture of forests, ploughed
fields, grasslands and villages. There always exists a symbiotic relationship be-

tween their livelihood pursuits and the surrounding natural resource base such
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as the forest, land, water bodies, mineral resources and other flora and fauna in
tribal landscapes [32]. For tribal people, land and forests are the important nat-
ural resources and are employed for different purposes. Apart from the land,
which is the only tangible asset and important source of livelihood, forests are
the second source of revenue as they collect various minor forest products for
their regular income [32]. Open access of land has always been the basis of the
tribal economy in the study area. The cultivation of land is the main economic
activity of the tribes. Historically, along with collection of forest resources, the
hunter gatherers or tribal societies have been practicing marginal and subsis-
tence agriculture [32] [69]. In Adilabad, tribal landscapes are totally rainfed
agro-ecosystems with the economy being primarily agro-based [32]. Agriculture
is the main source of livelihood for almost 90% of tribal households. The tribal
landscapes are typically but not always managed by smallholders and indigenous
tribal farmers with backyard farming also prevalent [33]. On the basis of topo-
graphy, agroecology and their racial and cultural backgrounds, tribes have
adopted diverse, sometimes area and community specific, agricultural practices
with their time tested indigenous knowledge and technologies, and have inte-
grated several related world view (spiritual) practices. The study revealed that
the indigenous tribal communities in the past had evolved and adopted several
mechanisms for land, soil and crop management including natural pest man-
agement in the tribal landscapes. In the tribal landscapes of the study area, rice
fields are located in secluded valleys along rivers, and crop fields and settlements
are located on the terraces and secondary woodlands of surrounding hills. Until
the 1940s, Naikpods practiced slash-and-burn cultivation with hoe and digging
stick. Traditionally they utilize plain forest land for cultivation and follow shift-
ing cultivation. But with time and external influence, the practices have changed,
firstly the shift from sustenance-agriculture practices to input intensive agricul-
ture with use of pesticide and fertilizer; and secondly the shift from a primarily
food-based system of cropping to commercial cash crops. They keep changing
the patch of land every two to three years. The farmlands have dry, arid, black
and loamy soil, which is best suited for growing millets and pulses. In the tribal
landscape, silvicultural lands are embedded with small plots where market oriented,
cash cropping of cotton, corn and sorghum is practiced. Several farmers main-
tained tracts of secondary vegetation on their lands. Even with all these potential
elements, the major disturbances which ensued in the tribal landscapes in the
last few decades have affected all of the economic and social life components:
economic relations, system of values, individual behavior, the basic elements of
tribal community life. In these conditions, tribal landscapes have experienced a
regressive process. Indigenous tribal communities that use traditional resource
management practices and knowledge have achieved a great deal for the global
community by developing and caring for a broad base of agrobiodiversity. Local
people in tribal settings have retained their traditional land-use practices, which
are based on forest resources. Forested landscapes are of indisputably high im-

portance for the tribal people living in the presented research area. Traditional
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tribal agricultural landscapes form part of the cultural and natural heritage; the
ecological integrity and the scenic value of landscapes make tribal areas attrac-
tive for the establishment of diverse enterprises, for places to live, for tourism,
and recreation businesses. It is possible to develop ecological, scientifically-in-
formative and partially recreational and sanitary (health-improving) tourism
along with elements of agricultural tourism in these tribal territories. Although
some of the components may stay unchanged, much of aesthetic, historical or
cultural value of tribal landscapes remains to be inventoried and recorded ur-

gently before it completely disappears.

4. Conclusions

The results revealed a distinctive land use pattern dominated by forests contri-
buting to amenity and the quality of the environment in Adilabad District, Te-
langana, Deccan Region, India. Over the last 60 years, a very wide range of land
use changes was observed in the territory and District landscape was highly
transformed and fragmented as a result of human activities such as deforesta-
tion, agriculture expansion, intensive agriculture, transport infrastructure, urba-
nization, trade, tourism and recreation. Study of the land use changes in the
District enable us to propose possible future situations based on the design and
implementation of management policies that consider the history of changes
occurred. Thus, it permits careful future development and planning strategies to
mitigate potential negative environmental impacts while still gaining the benefits
of mixed land uses. There is a growing body of evidence supporting the hypo-
thesis that the geographical space in Adilabad District is limited, being a mosaic
of natural and anthropogenic landscapes (semi-natural landscapes and artificial
landscapes). These categories are overlapping and interconnected and may not
always have distinct boundaries. This landscape classification was for the pur-
pose of understanding the natural diversity of the District as a basis for planning
and managing ecology which is equally valid for landscape planning. Our study
identifies the same importance to all types of landscapes; thus natural, semi-
natural, tribal, rural and urban landscapes are the key factors in cultural identity
of the case study area. Our work on landscape analysis as a tool for the strategic
assessment of the case study area enabled us to use visual-based approach based
on the assessment of the visual fields of the case study area.

In the study area, we found certain natural landscapes with little or no human
impact like hills, valleys, forests, rivers, streams, waterfalls and lakes. We focused
on natural landscapes, which are an outcome and excellent indicator of envi-
ronmental conditions and historical biogeographical processes, but nevertheless
do not take into account the full ecological and biogeographical complexity of
landscapes. Our results offer a preliminary basis for understanding patterns of
broad-scale landscape diversity of natural ecosystems and provide the first pre-
liminary classification relevant to local-scale conservation initiatives. Our results
enable the identification of three broad categories of artificial landscapes namely

urban, rural and tribal landscapes, which merit more dedicated focus in local
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and District planning, each with slightly different management objectives. These
are landscapes that are co-constructed by multiple species through complex
webs of ecologies, economies and histories and represent the way that humans
are drawn into relationships with non-humans; relationships which in turn alter
landscapes in the study area. These diverse anthropogenic landscapes might have
co-evolved with human societies inhabiting them and offer living models of sus-
tainable land and resource use practices. The diverse anthropogenic landscapes
presented in this study are the first attempt to provide a traditional classification
of the landscapes based on the distribution of urban, rural and tribal populations
in the case study area. However, it is important to recognize that these anthro-
pogenic landscapes are often working environments undergoing change and
used for a variety of purposes. This classification is a source for detection of
fragmentation of landscape structure and forms a basis for the balanced organi-
zation of the territory in the District. Although farming activities are not re-
stricted to rural landscapes, the economic interdependence between agriculture
and community wellbeing is most pronounced in rural landscapes. As agricul-
ture dominates and shapes the landscape in rural and tribal regions, the contri-
bution made by this strategy is also of particular relevance in efforts towards
achieving sustainable rural and tribal development. Tribal landscapes are ma-
naged and domesticated by indigenous tribal communities in various degrees,
rather than a pristine and untouched forest. Transformation of rural and/or tri-
bal to urban ecosystems is an expression of changed livelihoods that modify the
landscape and its cultural values and often degrade cultural heritages. Thus, the
classification and characterization of natural and anthropogenic complexes pro-
vide data to increase our understanding of the structure of landscapes. These
data can be used in landscape planning to define certain options for sustainable
development of the localities within each type of anthropogenic landscape.

This study provides a starting point for designing conservation initiatives that
respond to each particular anthropogenic landscape and aim at a context-based
sustainability. Although a landscape approach to agricultural research could pro-
vide information on the design of agroecosystems to maximize synergies, en-
hance resilience and inform what policies would be useful in influencing collec-
tive actions, programs to encourage such research do not exist. The use of Geo-
graphic Information Systems (GIS) technology will be essential for the examina-
tion of landscape and regional-level questions. Understanding, predicting and
adjusting to changing landscapes increasingly altered by humans constitute
pressing challenges that fall squarely within the purview of earth surface science.
Mechanistic models that account explicitly for human-landscape interactions are
needed, especially for adaptive management and for assisting decision making in
the face of change. Science is far from developing a general theory of human-
nature systems, even though such a theory may offer the potential to slow or re-
verse environmental degradation. Because such a theory would include know-
ledge of societal perceptions of environmental impacts and the ability and wil-

lingness of societies to react to these changes, much focused inductive and em-
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pirical work is still required to investigate these interacting processes in a range
of earth surface environments and human societies. It is envisaged that the
landscape classification will be further enhanced with landscape value informa-
tion based on robust public preference studies (psycho-physical approach) that
assesses the quality of different landscapes. Evidently, the paper could only
briefly touch upon the vast and complex issues involved in this topic. Accor-
dingly, it should rather be considered as an attempt to give a broad overview of
the natural and anthropogenic landscapes in the District and the associated
challenges. Hence, each of the issues tackled above calls for a more profound

approach and a further deepening of research.
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