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This creative project proposes India’s first Geopark in Hyderabad, with the aim of
protecting the city’s Archaean-era geologic heritage. The landscape intervention will contribute
to Hyderabadis’ increased physical and emotional engagement with the city’s Genius Loci. The
intent is to inspire environmental stewardship through a greater literacy of Hyderabad’s granitic
landscape and unique rock-ecosystem. These goals are aligned with the UNESCO-supported
Global Network of National Geoparks’ emphasis on Conservation, Sustainable Development and
Community Involvement.
To achieve these goals, the work on this project consisted of researching geology,
geomorphology and ecosystems of Hyderabad, urban spatial growth trends impacting loss of the
city’s rocky landscape, and the city’s cultural integration with the natural environment. Design
frameworks are provided by investigations of notable landscape architecture precedents,
conserved natural heritage in various countries and unique granitic landscapes worldwide.
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The site was selected through a rigorous process informed by three criteria:
recommendations of a non-profit organization, the Society to Save Rocks; Hyderabad
Metropolitan Development Authority’s 2031 Master Plan for Greater Hyderabad; and a critical
analysis of the urgent urban threat to select boulder sites in Hyderabad. The originally selected
400-hectare Venkateshwaragutta site was expanded to 600 hectares to encompass natural
systems in the vicinity that include a stream corridor, natural lake, and municipally conserved
forest areas.
The challenge in designing this Geopark was to successfully integrate the site’s existing
dichotomous land uses – a religious temple and a master-balancing reservoir located on its tallest
hill. The proposed solution achieves this project’s goals through an interpretive center
communicating best practices in geology-ecosystem conservation, a spiritual complex with a
temple flower garden, and recreational trails. The Geopark promotes scientific scholarship and
conservation of Hyderabad’s distinctive rock landscape and habitat.
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INTRODUCTION
Landscapes of Nature, Culture and Region
Landscape is an eloquent expression of a place’s attributes. These attributes are natural
and cultural. Influential natural-systems thinker and landscape architect Ian McHarg states,
“written on the place and upon its inhabitants lies mute all physical, biological and cultural
history awaiting to be understood by those who can read it” (Swaffield 39). A landscape can be
read like a book to a discerning eye. Its evolutionary epochs can be seen as chapters in the book
revealing how that landscape came into being. Noted landscape architect and theorist James
Corner calls this an “accumulation of representational sediments” (Swaffield 39).Through the
passage of time, both natural processes and human-activity impacts shape landscapes—natural
and cultural attributes. Further, humans imprint meaning on landscapes thus molded. People give
and derive meaning from them. Therefore, landscapes become “contexts of human life” and their
meaning “accrues over time”, as landscape architect Marc Treib notes (Swaffield 99).
As evidenced, a landscape starts out as a composition of earth elements. Progressively, it
develops a unique regional identity. “Regional identity”, according to landscape architecture
educator Christopher Baas, is an “expression of a region’s geographic, political and cultural
characteristics” (class lecture 9th Jan 2013). The passage of time and strengthening of regional
identity influence additional human engagement with landscape through “informing planning
and design decision” (Baas).
Taking a step back, it is useful to delve deeper into the formation of landscapes through
natural and human processes separately. This will help better understand how some landscapes
of the world captivate the beholder through visually-arresting cumulative geography. Such
unique landscapes have historically drawn humans and their activities. Studying symbiotic
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human processes in these landscapes will lead to a better comprehension of complex linkages
between them and explain how humankind has connected with its landscapes through time.
Natural forces shaping landscapes, or rather, “landforms”, fall in the realm of geology
and geomorphology. Landform – “any conspicuous topographic feature” – results from both
Geologic processes (subsurface) and Geomorphological developments (surface) (Rafferty 1,
Gerrard v). Geomorphology (“Geo”: Earth and “Morph”: Form) deals with studying landform
origins (Gerrard v; Migoń ix; Rafferty xi). Therefore, this “science of scenery” helps decode the
reasons behind the beauty of some of the world’s greatest landscapes – North America’s Grand
Canyon, Norway’s Fjords, the Indian Subcontinent’s Himalayas, to name a few (Migoń
Geomorphological Landscapes of the World ix). Exceptional landscapes thus give rise to the
need to question and investigate contributing factors.
Geomorphology shapes landform by two broad geologic processes (Rafferty xii).
“Vertical tectonic forces” (Rafferty 1) cause movements in the Earth’s crust which create faults
and folds in it. They also cause the “extrusion of magma” (molten rock material) (Rafferty xii
and 1). Causative factors are volcanism, crustal shortening and heating and thermal expansion
(Rafferty xii). The second geologic process is “denudation” (Rafferty xii and 1) where extruded
landforms weather and erode. Denudation is mainly climate-influenced (Rafferty xii). Gravity is
also a silent contributor to both these processes and consequently to the formation of geological
features. It will be useful to bear in mind that “despite the appearance of permanence, everything
on Earth is in the process of changing and today’s familiar landforms simply rest in just one
particular phase of their continuing evolution” (Rafferty xi).
Next, human forces have been impacting landforms since the appearance of man on
Earth. Rafferty, in Landforms, states that “human beings and other animals have a hand in the
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creation of landforms” (xii). The Three Gorges Dam in China is an example of a human-altered
landform and beaver-dams (that impact existing valleys and sometimes cause flooding) illustrate
animal impact on a landform. Therefore, living-organism impacts result in “biogenic landforms”
(Rafferty 2). Other examples of biogenic landforms, as described by Rafferty, include rockweathering by organisms resulting in unique topography such as karst-topography; crayfish and
their towering mud burrows; the Great Barrier Reef and human-mined quarries (2). Akin to a
domino effect, human alteration of landscapes can have some unforeseen consequences. In an
instance of this, heavy drilling for water or petroleum sometimes leads to a reduction in subsurface pressure. The Earth’s surface in such areas shrinks, collapses or subsides as evidenced in
United States’ southwest regions and in Mexico City (Rafferty 3).
Human-activity impacts on landscape do not always result in scarring it. Geomorphology
scholar and professor Migoń cites numerous examples of striking and beautiful cultural
landscapes – all the unwitting consequence of man’s influence. These landscapes are
representative of the fact that Man is a being of the Earth and its processes, just like other
organisms residing on it, and has intrinsic connections with his environment similar to those
other organisms.
Cases in point are global granitic landscapes. Granite landscapes are inherently majestic
and monumental. They exude an air of timelessness imparted by the resilient quality of
constituent rocks. Migoń extensively reports on connections humans forged with magnetic
granite landscapes since Neolithic times to present day (Granite Landscapes of the World 328).
Being a durable material, Neolithic societies used granite in monumental architecture. Several
examples are found across Europe. Further, granitic landforms often occur in awe-inspiring
shapes. Thus, early human societies revered and respected imposing granite outcrops, often
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extending spiritual and religious connotations to them. Ancient forts utilized robust granite in
their construction to enhance their defensive character (Migoń Granite Landscapes of the World
328, 337). Modern society’s connections with granite include tourism and quarrying. Migoń
asserts that the “distinctiveness of many granite landscapes has become a magnet for tourism”
(Granite Landscapes of the World 327). Quarrying, on the other hand, drives construction and
other industries. Its effects both deface natural granitic landscapes and unintentionally create
remarkable cultural landscapes. Dartmoor in southwest England is an example where heavy
quarrying activity since the nineteenth century has enriched its granite landscape. Several small
man-made structures built to support the industry – ramps, causeways, platforms – add to its
landscape. “The industrial heritage of Dartmoor, today, is as much a part of its landscape as its
natural granite outcrops”, notes Migoń (Granite Landscapes of the World 339).
Continuing in the same vein, this project looks at the amalgam of natural and cultural
forces impacting Hyderabad’s spectacular granite landscape. Where natural attributes have
resulted in the formation of gravity-defying rock formations, cultural impacts continue to
positively and negatively affect this landscape. In India, Hyderabadis have connected with their
granite landscape in similar approaches as described above. Ancient forts, religious and spiritual
shrines, private residences and institutional buildings – these have either been harmoniously built
on rocks or structurally integrated with them. Conversely, large rocky areas in the city have been
irreversibly destroyed to support construction activity or quarried for stone.
In either way, this rocky landscape has come to define the city’s character and is now an
essential part of Hyderabad’s everyday urban fabric. This study aims to promote positive
cultural connections between Hyderabadis and their distinctive natural environs in a manner that
protects this unique granitic landscape.
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Project Overview and Significance
This project proposes a solution to preserve the character of a place – a singular identity
that defines it. The granitic landscape of Hyderabad is analogic to the distinctive prairie
grasslands of Midwest America and the unique Saguaro cacti of Arizona. The loss of the former
is irreplaceable and the latter’s uniqueness to Arizona was timely realized and protected.
Hyderabad is a burgeoning Indian city of 3,943,323 people with high-density land use
that has quadrupled in the last 30 years (Census India, 2011; Y.V. Anuradha, 2011; Wakode et
al, 2013). Located on the Indian peninsula’s Deccan Plateau and the Dharwar craton, an ancient
and stable continental earth crust, the city comprises majestic denudational granitic landform
assemblages dating back to the Archaean era, 2,500 million years ago. This extraordinary
landscape imparts Genius Loci, sense of place, to the city. It also supports a niche ecosystem
with its own palette of biodiversity.
The metropolis is growing rapidly with quick spatial expansion and swift urbanization.
Destruction of rock sites to accommodate emerging building-construction activity and mining of
rocks for construction and industrial uses is adversely impacting the city’s landscape character
and natural ecosystems.
To protect this genius loci, sustain native vegetation and support wildlife, the landscape
will have to be restored and enabled to flourish in ways that keep pace with the city’s rising
urban development. Therefore, this project is an “opportunistic” research endeavor that seeks to
“respond to constant change” as seen in Hyderabad’s evolving metropolis character (Deming;
Swaffield 49) by proposing a Geopark at a rocky site in the city as a protection model.
A Geopark is a United Nations Educational, Scientific and Cultural Organization
(UNESCO) supported initiative of the Global Network of National Geoparks (GGN). It is an
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area of internationally significant geologic heritage that is protected in a manner that supports
conservation, promotes environmental education and tourism, and stimulates local economic
development while respecting and integrating local culture (GGN).
This project examines the natural rocky landscape of the city of Hyderabad with an aim to
understand the geology of the region, the ecological systems supported by the rocks, the cultural
integration of rocks with city life and its current threats. It proposes the Geopark as an
intervention that will integrate the rocks in the city’s everyday urban fabric. The overarching
goals of the project are:
1. To develop a solution that ensures the genius loci of the city lives on.
2. To bring about an awareness of the uniqueness of this landscape and an appreciation of
the natural heritage.
3. To integrate habitat with the dense urban environment by restoring local natural
ecosystems.
4. To develop this solution in terms of a model that can be applied by the state government
to manage rocky landscapes.

In conclusion, J.B. Jackson declared that a sense of place is our own creation, a result of
being habituated to a place (Jackson 151). According to him, “a sense of place comes from our
own response to features which are already there – either a beautiful natural setting or welldesigned architecture” (Jackson 151). Building on what Jackson expresses, a sense of place
comes also from an emotional attachment that grows out of habituation.
Growing up amidst the rocks, it is hard not to fall in love with this spectacular landscape
once one experiences it. It is also equally disturbing to see a landscape much loved come to dust.
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Therefore, this project seeks to put forward a solution to enable Hyderabad’s unique rocky
landscape to coexist with its inevitable emergent urbanization and grow together.

Problem Statement
This project proposes to protect the cultural identity of Hyderabad through the design of a
Geopark based on the geography of its remarkable landscape that inspires stewardship by putting
Hyderabadis in closer contact with their landscape.

Assumptions
-

This creative project assumes that concerned governmental authorities will support the
Geopark proposal by actively participating in recommending its membership inclusion in
the Global Network of National Geoparks.

Delimitations
-

This project does not take into account the division of the State of Andhra Pradesh into
new States. The State’s division was uncertain at the time of initiation of this project, Fall
2012. Over the course of the project’s progression, political unrest in the State to achieve
state bifurcation has oscillated between two extremes. At the time of completion of the
project, on 1st June 2014, the State was formally bifurcated to create the State of
Telangana, comprising Hyderabad and 9 other districts (BBC). Thus, this project aligns
with the (now erstwhile) designation of Hyderabad - a part, and capital city, of Andhra
Pradesh.

-

The proposal’s engineering drawings are not detailed out in this report.

-

This project does not address cost and funding aspects for the solution.
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-

This project bases its solution on Best Available Data in the absence of availability of
official area maps and topographic information.

Methodology
The research methodology of this project includes the following:
-

Scientific, historical and cultural research of unique granitic landscapes worldwide;
geology and geomorphology of granite; natural and cultural histories associated with
Hyderabad’s granitic landscape.

-

Research analysis to assess threats to Hyderabad’s rocky landscape due to urbanization,
mining, lack of policy implementation and resultant genius loci-ecosystem loss.

-

Site surveys to assess the Geopark site through physical, biological and cultural filters to
determine feasibility for design decisions.

-

Recommendations of the Society to Save Rocks, an organization representing
Hyderabadis’ rock landscape-engagement and conservation interests.

-

Literature review to base the design proposal in tested and widely accepted theoretical
frameworks espoused by influential thinkers in the field to inform several design
decisions.

-

Precedent studies to extract relevant design strategies as guides for proposed solution.

Google Earth’s satellite data and ESRI ArcMap’s basemap repository were extensively used to
extract topographic information of the site and to model 3D terrain.
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Structure of the Report
The report is organized into nine sections. The first section introduces the concept of
landscapes as a product of natural and cultural process. It provides a brief overview of these two
attributes imbuing Genius Loci - spirit of a place - displayed by certain landscapes. This section
then goes on to introduce the project – an exercise in protecting sense of place as well as research
methodologies adopted to accomplish project goals.
The second chapter explores unique granitic landscapes of the world and Hyderabad
through three major themes – Nature, Nature + Culture and Nature + Culture + Region. The
interaction and impact of each theme with a landscape and its role in shaping that landscape is
investigated by turn. These examinations demonstrate several methods by which humans have
connected culturally with distinctive landscapes that display genius loci. This section also
explores problems faced by Hyderabadis in connecting with the city’s characteristic rocky
landscape in recent years, thus setting the background for the problem addressed by this creative
project.
Sections III, IV and V deal with preparing the proposed solution’s site for the final design
product. Thus, site selection, site analysis and site programming for highest and best use to reconnect Hyderabadis with a better conserved landscape are laid down here.
Two subsequent sections research and analyze relevant literature and precedent cases that
help inform this project’s solution in approaches that achieve programmatic goals.
The last two sections describe the design process that led to the final design outcome and
summarize how this solution meets site programmatic goals listed in chapter V as well as the
overarching aim of this project described in the Project’s Overview.
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EXPLORATION OF TOPICS
Geological and Geomorphological Terms of Granitic Landscapes
There exists a great appreciation for granitic landscapes based on their visual aesthetics.
This chapter aims to fill in gaps in the scientific understanding of earth process that create and
impart uniqueness to them. The goal is to make visible the interconnected relationships of
geology, ecology and hydrology. This will facilitate a better understanding of the degree of loss
ensued from adversely impacted granite landscape of Hyderabad. It will thus help inform the
city’s landscape protection efforts in a directed and focused manner, backed by scientific
knowledge of the region’s geology.
As mentioned in the chapter, Landscapes of Nature, Culture and Region, Earth’s
landforms are the result of both surface or “endogenous” and subsurface or “exogenous”
processes – geology and geomorphology (Gerrard v). However, these processes do not operate
independently to result in landform creation. An interaction between these processes and other
Earth processes leads to the formation of Earth’s land morphology. John Gerrard,
Geomorphology lecturer and author of the seminal Rocks and Landforms, elaborates on this
interaction between “driving and resisting forces” or “internal and external forces” that operate
on the Earth’s crust (v and 1). Driving or Internal forces exert energy on the Earth’s materials.
These include both endogenous and exogenous processes as well as tectonic activity and
vulcanicity that “control the basic structural differentiation of the Earth’s surface” (Gerrard 1).
Resisting or External forces are atmospheric and hydrospheric processes that shape landforms
such as denudation. Migoń emphasizes the importance of denudation in stating that “weathering
is a necessary precursor for landform development” (Granite Landscapes of the World 24). Other
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external forces include a particular landform’s compositional properties that lend it “inherent
resistances” (Gerrard v) and interact with driving forces to produce geomorphology.
Earth’s landform-producing processes are complex. They operate as a system with
distinct relationships between “process” and “response” of landforms and causal Earth activity
(Gerrard 7). Gerrard posits that this systemic operation of Earth’s morphology occurs in
interactions between “morphological variables” and “material, water and energy systems” (7).
Additionally, characteristic of systems, Earth’s landform-producing systems are controlled by
feedback loops where negative loops can sometimes return the system to its earlier configuration
(Gerrard 7).
The product of earth processes that is visible terrestrially to the human eye is
“conspicuous topographic features” (Rafferty 1). Topography then begins to be perceived as a
“configuration of a surface including its relief and the position of its natural and man-made
features” (Rafferty 1). Therefore, landform and topography are natural-cultural composites.
Landforms are further classified into three major Crustal Orders of Relief. Continental
masses form the First Order (DNR; GL; Rafferty 3). Second Order landforms are smaller
features such as mountains, plateaus and plains. Third Order features include the individual
landforms that cumulatively make up Second and, in turn, First Order relief such as valleys, hills,
rivers, lakes, beaches, dunes, volcanoes and glaciers (DNR; GL).
A quick overview of the Earth’s crustal composition will aid in understanding the
concepts relating to landform creation that follow.
The Earth comprises crust, mantle and core (DNR; GL; NGE) (see figure 1). Crust is the
outermost rock layer and can be Oceanic or Continental. Oceanic crust is made of dense rocks
such as basalt and has a thickness of about 7 km while continental crust is made of relatively less
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dense rocks (like granite) and varies in thickness from 10 – 75 km (NGE). Thus, oceanic crust is
thinner than continental crust as the latter forms thick crustal foundations that hold up most
mountain ranges and plateaus (NGE; Rafferty 50). However, continental crusts, despite their
thickness, are lighter (NGE). Additionally, chemical composition of Earth’s crust makes it
lighter than the underlying mantle allowing it to float above.

Figure 1: Diagrammatic representation of Earth’s crustal composition
Source: (GL) Geology and Landforms.
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Earth’s crust and the upper part of its mantle are together referred to as the Lithosphere
(DNR; GL; NGE; Rafferty 259). The lithosphere averages a depth of 100 km, varying at some
places (Rafferty 50 and 259). Its strength is directly related to its temperature. Thus, Rafferty
states that the cold, outer layer of the Earth equals a thick and strong lithosphere (50). It has the
ability to support mountain ranges and plateaus (Rafferty 50).
The lithosphere is also categorized into major tectonic plates whose movement around
the mantle impacts landform creation and other geologic activity (NGE).
The landform in focus in this project is the Deccan Plateau, a Second Order landform. To
better understand the genius loci associated with this plateau, the problems faced by this
landscape described in the project’s overview and the solution proposed through this project, it
will be useful to first learn more about plateau creation. This will also lead to and aid in the
understanding of granitic landscapes, the unique geographical feature at the heart of this project.
Plateaus are “flat uplands” (Rafferty 93 and 94) or large, high and flat areas. Therefore,
they are characterized by occurring at relatively “high altitudes” and have lower relief (Rafferty
93). In most instances, plateaus are enclosed by escarpments or mountains (Rafferty 93).
However, in the case of the Deccan Plateau, it is situated far away from mountains (Rafferty 94).
Rafferty lists three main processes that shape the formation of plateaus (95). These are:
1.

Volcanism

2.

Crustal Shortening

3.

Thermal Expansion of the lithosphere

In describing each process he states that volcanism is a process where molten magma
from the Earth’s crust rises up and erupts onto its surface (52). Some parts of the Deccan Plateau
are the result of lava eruptions and overflows. This area is called the Deccan Traps. These,
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however, lie to the west of the area under study in this project. Crustal shortening elevates
terrains by the movement of a “slice of crust” over the other or the “folding” of rock layers
(Rafferty 52). Mountains also are an example of a primary topographic feature that can result
from crustal shortening processes. In heating and thermal expansion of the lithosphere, Rafferty
lays out that hot material in the asthenosphere can causes the overlying lithosphere to heat up
rapidly (95). Thermal expansion accompanies this rapid heating and the mantle thus rises due to
the high temperature and expansion (Rafferty 95).
Plateaus cover about 45% of Earth’s land surface (Rafferty 93; SC). Various types of
landforms are found on plateaus subject to different kind of denudational forces acting on their
compositional rock. Such forces include erosion, weathering and mass wasting produced by the
elements of nature and climatic conditions. Further, “the relative hardness of the rock making up
a plateau determines the type of landforms created there” (SC). For example, a plateau
comprising sedimentary rock will typically have landforms that are layered and striated,
representing sediment accumulation. In other instances, plateaus comprising igneous and
metamorphic rock caused by crustal uplift have landforms weathered into boulder-like
assemblages.
This next section will now give an overview of granitic landforms that occur commonly
in crystalline-rock landscapes, especially plateaus composed of such rock types. Terms and
concepts related to the formation and occurrence of these landscapes will help in understanding
the Deccan Plateau and its granite formations which are then discussed in detail in the chapter,
Hyderabad’s Granitic Landscape.
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Origin of Granite
Granite is a plutonic, intrusive igneous rock belonging to the granitoid group of rocks
(Gerrard 15; Migoń Granite Landscapes of the World 3 and 8; Twidale 6). It is the most common
type of plutonic rock to be encountered (Gerrard 17).
Migoń, explains that “the meaning of granite being a plutonic rock” is that it is formed
from the cooling and solidification of hot, molten magma at a certain depth in the Earth’s crust
(Granite Landscapes of the World 8). Geology expert and scholar, C.R. Twidale, in Granite
Landforms, offers an interesting explanation for the term “plutonic” used in reference to granite
(29). Magmatic granite is “deep-seated” and found in the depths of the Earth just like Pluto, the
mythic Greek and Roman god of the underworld (29). Gerrard and Twidale reinforce Migoń’s
definition of the origin of granite and Gerrard points out that plutonic rocks are one of the three
types of igneous rocks formed from solidified molten magma (15). Large masses of molten
magma cool at a very slow rate and at a great depth below the Earth’s surface resulting in
crystallization (15; Twidale 6). This process of solidification is termed “intrusive” (Gerrard 15;
Twidale 4) and is also referred to as “granite magma emplacement within the crust” (Migoń
Granite Landscapes of the World 8). Extrusive igneous rocks, on the other hand, are formed
from volcanic eruptions of ash and lava (Gerrard 15).
Further, Migoń describes the source of this molten magma. It is primarily “crustal
material” (Granite Landscapes of the World 8) although some granite rocks may form from
mantle-originated magma and a mixture of other sources. Crustal magma needs temperatures
above 600 degrees C for melting to occur. While magma mobility can be achieved at 760
degrees C, complete melting occurs at temperatures higher than 1000 degrees C (8 and 9). Apart
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from temperature, he states that the melting of magma is dependent on two other factors – water
content and pressure (9).
Explaining the attributes that cause the heating of magma, Migoń, advances two reasons
– “significant thickening of crust in orogenic subduction zones”; and, “heat production of mantle
in rift zones” (9).
Before moving on to understanding the lithology, petrography and stratigraphy of
granites, it will be useful to go over a few terms associated with studying rocks, like the term
“orogenic” introduced above:
a.

Cratons – Gupta (13) and Twidale (4) describe cratons as old, stable, and resistant

rocks of the lithosphere that form “nuclei of continental areas”. They have a large spread
with foundations of ancient crystalline rocks. These foundational rocks are also referred
to as a “basement complex” (Wikipedia). Ramam and Murty describe cratons as “that
part of the earth’s crust which had attained stability and was least affected by later
deformational episodes” (5). The map in figure 2 shows the distribution of cratons across
the globe as well as those exposed in parts to form shields.
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Figure 2: Map of global occurrence of cratons with an accompanying explanation from the
image’s original source of the extent and geologic timescales associated with them.
Source: Wellings, Simon. Cratons – Old and Strong. Metageologist. 2012. Web. Accessed 11
March 2014. < http://all-geo.org/metageologist/2012/12/cratons-old-and-strong/ >

As is evident, cratons are associated with the dimension of time. Geologic timescales,
rock geochronology, and chronostratigraphy are explained later in this chapter.
b.

Shields – Cratons that are exposed in regions in parts are known as shields (figure

3) (Twidale 4).
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c.

Orogens – These are fold belts. Certain geosynclinal sequences cause the

occurrence of fold belts. An example is the deposition of erosional material from shields
on to ocean floors causing the ocean floor to depress under the depositional weight. This
type of geosyncline, when accompanied by igneous intrusion, extrusion, and
metamorphism, results in the creation of fold belts (Twidale 4).

Cratons, shields, and orogens, along with other elements comprise a continent’s central
tectonic units (Twidale 4).
Granitic rock outcrops, according to Twidale, are quite widely found in shields and
orogens of all continents (5).
Granite’s intrusive-igneous lithology was explained at the beginning of this section. The
following sections will detail various types of granitic classification systems based on
composition, texture, mineralogy, and chemical composition of granites – petrology; the role of
denudation in shaping rock assemblages in a granitic landscapes; and granite’s
chronostratigraphy.
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Figure 3: An Image sourced from Piotr Migoń’s Granite Landscapes of the World (15)
delineating global shield regions within which occurrences of igneous rocks are found
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Granite Petrology
Several different classification schemes for granite exist based on the rock’s
mineralogical, chemical, geochemical, and textural attributes (Migoń Granite Landscapes of the
World 4). The International Union of Geological Sciences’ (IUGS) classification is mineralogical
“defined by the main rock-forming minerals” (Migoń Granite Landscapes of the World 2). Thus,
granite is defined as a rock comprising quartz, alkali feldspar and plagioclase where the
proportion on quartz varies between 20 – 60% (Migoń Granite Landscapes of the World 2). The
percentage of plagioclase content varies from 0 to 100 according to Migoń (2) and informs
specific rock names. The major minerals making up granite, thus, include quartz, the plagioclase
feldspar series members, and a mica such as biotite and muscovite (Gerrard 17; Migoń Granite
Landscapes of the World 4; Twidale 7; Wikipedia). Less than 1% of granite’s composition is
made up of secondary minerals but some of them are significant to account for the naming of
rock, like tourmaline granite (Migoń Granite Landscapes of the World 4 and 5).
In studying granitic landscapes, Migoń is of the opinion that the mineralogical and
textural classification of granite is the most useful. This is because these two classification
schemes describe granite based on “mineral size and proportions of the weatherable minerals of
granitoids” (Granite Landscapes of the World 4). A rock landform’s resistance to the elements of
nature and weathering processes is determined by these two attributes and hence also governs the
landscape’s morphological assemblages.
Textural classification of granite categorizes the crystal sizes of its constituent minerals.
Once again, Migoń reinforces that the size of crystals and “strength of grain boundaries”
determines the rock’s resistance and, therefore, the resulting landform (Granite Landscapes of
the World 7). Thus, fine-grained granite has crystals whose average diameter is less than 1 mm
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and coarse-grained granite has crystals of diameter over 5 mm (Migoń Granite Landscapes of the
World 8).
The size that these mineral-crystals achieve is largely dependent on the rate of
crystallization – the rate of cooling and solidification – of molten magma. Further, these minerals
crystallize in an order (Migoń Granite Landscapes of the World 9). This order is known as the
Bowen series and is depicted in figure 4. Some of the plagioclase family, biotite, and hornblende
crystallize at higher temperatures while quartz, muscovite and alkali feldspars form at relatively
lower crystallization temperatures (Migoń Granite Landscapes of the World 9).
The chemical classification of granite reflects its mineral make-up. Silica and alumina
make up the major constituents at 60% and 10% by weight respectively (Migoń Granite
Landscapes of the World 5 and 6). Potassium, sodium and calcium oxides make up the remaining
minority. Gerrard further states that the silica content in granite determines its acidity (17). Silica
content greater than 66 % renders the rock acidic while that lesser than 45 % makes for an
ultrabasic igneous rock (17). Silica ranges between 52 – 66 % in granite make it an “intermediate
igneous rock” and those between 45 – 52 % make it a “basic igneous rock” (17).
The geochemical classification of granite relates ratios of molar quantities of alumina to
calcium, sodium and potassium and is based on the concept of “alumina saturation” (Migoń
Granite Landscapes of the World 6). This scheme is out of the scope of this project.
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Figure 4: The order of mineral crystallization in granite, the Bowen series
Source: Migoń Granite Landscapes of the World 9

This primer in granite petrology is important not only to understand the constituent
materials of the rock but also to better understand the effect of weathering on it. Granite’s
constituent minerals and chemical elements react differently to various weathering agents. The
individual physical and chemical properties of those materials govern how they interact with
denudational forces. This ultimately determines how granite landform assemblages evolve in a
landscape and the resultant character or genius loci they imbue a given place.
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Granite Denudation
Repeating Rafferty’s thoughts on granite-landform evolution expressed earlier in this
project, denudation plays a large role in it (xii). Migoń, in Geomorphological Landscapes of the
World, buttresses this idea by stating that “weathering is a necessary precursor for landform
development” (24). These denudational processes are climate controlled (Rafferty xii).
Although various scholarly treatises on granite geomorphology researched for this project
use the terms “erosion” or weathering” to describe the action of the elements on rocks, the term
used in this project is “denudation”.
Rafferty clearly distinguishes between weathering and erosion (20 and 27). He posits that
erosion involves “removal” of Earth’s crustal material (rock and soil debris) by natural forces.
This debris is frequently transported away from the point where it originally disintegrated (20).
Weathering, on the other hand, results in the rock’s “alteration” or “disintegration” through
“physical, chemical and biological” processes that are climatically-induced or natural agenteffected. This disintegrated debris, however, is typically not transported away from the site of
original alteration (27). According to him, this is the main difference between these two
processes.
However, he goes on to explain that the term erosion is widely used to refer to “general
wearing down and molding of all landforms” (20). This includes weathering processes that result
in disintegration of rock in the original position, the transport of debris, and “erosion caused by
wind action, fluvial processes, marine processes and glacial processes” (20). He advances that
this broad generalization is “more correctly called denudation or degradation” and it is also
inclusive of mass-movement processes (20).
Weathering can be Physical, Chemical and Biological (Gerrard 107; Rafferty 27).
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Physical weathering is characterized by mechanical disintegration of rock (Gerrard 107;
Rafferty 27). The resulting degraded material is the rock’s constituent minerals (Rafferty 27).
Change in temperature causing thermal heating and expansion is one of the reasons for this type
of weathering. When overlying crustal material gets eroded, a release in pressure in the rock
below can also result in disintegration. Additionally, water is another causal factor when freezing
and thawing between rock cracks and fissures leads to crystal growth, vegetation and livingorganism occurrences that impact weathering. As noted in the statement above, plants and living
organisms also cause weathering, and these are classified as Biological weathering agents. Thus,
granite denudation typically takes place with the action of all three agents working in tandem.
Chemical weathering is irreversible where changes in the rock’s mineral composition are
caused by “carbonation, oxidation, and hydration of circulating waters” (Rafferty 27). Many
factors play key roles in this weathering including rock mineralogy, source and supply of water,
the amount of time that water resides in weathering environments, the pH balance of the
interacting rocks and water, and the temperature of “soil solutions” (Migoń Granite Landscapes
of the World 35 and 36). The order of mineral weathering is the reverse of the Bowen
crystallization order (Twidale 8). The first mineral to undergo weathering is biotite. Hydration
changes it to hydrobiotite, vermiculite, and finally chlorite. During this process, the iron that is
released interacts with oxygen to form haemotitic iron and colors granite red. The next to
undergo weathering is plagioclase to form clay products. Next in line are potash feldspars.
Quartz is perhaps the only mineral that remains largely unaltered in the chemical weathering
process although Twidale suggests that it probably undergoes slow solution (8).
Additionally, the effect of the amount of moisture that granite is exposed to results in
different outcomes. Low moisture content, such as rain events, in fact go to “enhance rock

25

resistance” and its overall durability. Higher moisture content such as ponding water at the base
of a rock speeds rock degradation (Migoń Granite Landscapes of the World 25).
Physical, Chemical and Biological weathering form the Superficial weathering processes
of granite. As evidenced, superficial weathering results in differently-sized disintegrated rocks –
grus to blocks. Deep weathering of granite results in the presence of “thick and spatially
extensive mantles” of rock that has weathered in situ (Migoń Granite Landscapes of the World
51).
Apart from this classification, weathering can also be of other types such as differential,
marginal, spheroidal, and onion weathering (Twidale 30). Differential weathering leads to
creation of irregular weathering fronts mentioned in details below (Twidale 25). Marginal
weathering occurs along joint planes affecting the weathering of peripheral surfaces of
corestones (Twidale 30). Corestones are the kernel of a rock surrounded by weathered granitic
material (Twidale Granite Landforms 92). Spheroidal weathering results in “thin (3- 6 mm),
attenuated slivers, lenses or layers” of rock arranged concentrically around corestones (Twidale
30). Spheroidal weathering is commonly found in granite rocks and is representative of initial
weathering according to Twidale (30). In Onion weathering, shells ranging in 10 – 14 cm of
thickness are continuous and concentrically arranged around corestones (Twidale 30).
Additionally, cavernous weathering creates cavities and hollows or “tafoni” in either the
underside of rocks or in overhanging, vertical faces of rocks (Twidale 43).
In comparison with denudation of other rock-types, the denudation of granite is unique
and distinctive (Migoń Granite Landscapes of the World 50). Grus (in situ, millimeter-sized
disintegrated material) is a typical occurrence in the form of sand and gravel in the surrounding
landscape of granitic landforms. The mineralogical composition of granite comprises both easily
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alterable materials as well as inert minerals. Thus, granite lends itself easily to the denudation
process at the same time as it is able to uphold its basic form because of its strength and mass
derived from those inert minerals. The spectrum of granitic outcrops that evolve from denudation
is wide. It varies from minute grus and particulate matter to massive blocks and boulders. In
contrast, rocks such as limestone and basalt disintegrate into medium-sized blocks but not grus
(51).
To tie in concepts of rock petrology in relationship to denudation and landform evolution,
Twidale offers the following example (8 and 9). Higher biotite and plagioclase content in granite
coupled with lower quartz-muscovite content will usually result in coarse-grained, porous rock
that lends itself to more rapid denudational processes.
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Granite Landform Assemblages
Rafferty attests that granitic terrain found in several parts of the world gives rise to some
magnificent and “distinctive array” of landform assemblages (Rafferty 30 and 31). He further
states that mammoth boulders in such landscapes are sometimes the result of a combination of
alternating humid-arid climatic conditions and human activity that leads to “erosional stripping
of weathered zones” (30 and 31). Certain islands in Hong Kong, parts of Brazil, India and
Australia are home to such landforms according to Rafferty (30 and 31) as well as the St.
Francois Mountain in the United States of America.
Joint spacing in rocks that have undergone denudation plays a key role in giving rise to
these unique forms. Migoń (Granite Landscapes of the World) refers to these joints as
“discontinuities” and “key controls of geomorphic processes” that deeply impact shapes of
granite landforms (16). Regarding the terms “discontinuity” and “joint”, Migoń argues (Granite
Landscapes of the World) that a better all-encompassing term is “fracture” (17). Where the
former two terms do not refer to all types of discontinuities, “fractures” can be used for joints
and faults (17). Therefore, he defines a fracture as “any discontinuity breaking the coherence of a
rock mass” (Granite Landscapes of the World 17).
It is important to delve a bit into discontinuities because they not only determine the
shapes of granitic landforms but they also indicate the “strength of the material responding to
imposed stress” (Gerrard 16; Migoń Granite Landscapes of the World 17). The stress can be in
the form of collision-related compressive stress or magmatic-cooling related tensile stress
(Migoń Granite Landscapes of the World 17). Thus, fractures are classified as two types.
Primary fractures are those that have not been impacted by surface conditions because they were
formed in the crust (Migoń Granite Landscapes of the World 20). Secondary fractures, on the
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other hand, are formed as a response to pressure releases either at the surface or just below the
surface (Migoń Granite Landscapes of the World 20). These fractures are also referred to as
“pressure release joints, unloading joints, exfoliation joints or sheeting joints” (Migoń Granite
Landscapes of the World 20).
Granite discontinuities play an important role in defining its landform’s perviousness and
porosity attributes. Pervious rocks allow the passage of water through fractures (Twidale 9).
Therefore, reiterating the importance of granite petrology and discontinuities present in it,
variations in both these factors leads to “weathering fronts” (Twidale 25, 27 and 28) that give
rise to opportunities for irregularities in weathering to occur. These weathering fronts extend to
the Earth’s surface too and may differently affect the removal of debris weathered from rocks – a
part of differential weathering (Twidale 25). Twidale echoes Raffery and Migoń in affirming that
these “vagaries” in joints and weathering patterns give rise to “spectacular and bizarre” granite
landforms (25).
The main granitic landform assemblages are (Gerrard 18; Migoń Granite Landscapes of
the World 83):
1.

Boulders/Tors

2.

Inselbergs

3.

All-Slopes Topography

4.

Plains

Boulders/Tors and Inselbergs are positive relief that occur as solid rock outcrops and rise
above a surface of weathering mantle (Gerrard 18; Migoń Granite Landscapes of the World 83).
A weathered mantle is made up of materials just above the bedrock as well as those just below
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the soil. It is that material that lies between the soil and the bedrock or “weathering front”
(Ehlen, cited by Turkington pg 7 and 9).
Migoń asserts that these three positive relief features are the “most characteristic
individual geomorphological features” that, when extending over large areas, impart uniqueness
to granite landscapes (Granite Landscapes of the World 83).
The dominant landforms found in the many parts of the Deccan Plateau and at the site
pertinent to this project are boulders/tors and inselbergs.
Boulders are the most widely occurring granite landforms (Migoń Granite Landscapes of
the World 88 quoting Twidale - 1982:89). Twidale defines a boulder as a rock mass that is
detached. Its form is rounded due to weathering or transportation-related abrasion (17). The most
distinctive feature of boulders is their “detached and isolated presence” (Twidale 17). In many
parts of the world, these boulders occur in isolation, groups, and clusters (Gerrard 18, Migoń
Granite Landscapes of the World 88; Twidale 25). They are formed due to joint-controlled
differential subsurface weathering which facilitates differential erosion to then occur (figure 5).
This process leads to “common assemblages of landforms evolved on granitic rocks – fields of
boulders in groups or clusters with intervening smooth plains underlain by granite but with a
cover of alluvial and colluvial deposits” (Twidale 25). Migoń is in agreement that most boulder
formation occurs below the surface. Boulders originate as corestones as results of deep
weathering and later get exposed to above-ground or superficial weathering (Granite Landscapes
of the World 33).
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Figure 5: An image sourced from C.R. Twidale’s Structural Landforms (21) depicting the
process of boulder- formation in granite landscapes

Sometimes, the presence of huge granite boulders in a landscape is emblematic of coarsegrained, potassium-rich petrology in the area while smaller and angular boulders no more than
1m can be representative of fine-grained granitic composition (Migoń Granite Landscapes of the
World 90).
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Scholarly discourse researched for this project was in disagreement over the terms
“boulders” and “tors” being used interchangeably or to describe distinctive yet boulder-like
forms. In some instances “tors” was used to describe angular residuals in the English granitic
landscape while it was used to also describe isolated, boulder-like blocks in other parts of the
world (Gerrard 211; Twidale 15). The scientific survey conducted by the Society to Save Rocks
defines tors as a “residual boulder, especially rocky peak” (Pavanaguru et al 5).
Gerrard (18) and Twidale (Granite Landforms 124) describe Inselbergs as isolated hills,
ranges and ridges. Twidale describes them as “large, composite, and steep-sided” (17). Migoń
defines them as “dome-like structures with convex slopes” (Granite Landscapes of the World
111). Related granitic landforms include (Gerrard 18):
a.

Bornhardts – steep-sided domes

b.

Whalebacks – Steep-sided but appearing low, elongate and elliptical in plan

c.

Turtlebacks

d.

Elephant rocks

All-slopes topography is characterized by sharp peaks and steep slopes on granitic hills
and without any flat areas (Twidale Granite Landforms 177).
Plains are vast featureless granite areas. Yet they juxtapose against the boulders and
inselbergs to give granite landscapes their unique identity. They are also representative of
Precambrian shields. It may be recalled that shields are stable parts of the earth’s crust that also
form the heart of continents (Twidale Granite Landforms 186 and 187). There are several
categories of plains. One of the pertinent ones is peneplain. This is a “rolling or undulating
surface” and spread out over a regional extent (Twidale Granite Landforms 201), once again
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with low relief. Pediments, on the other hand, occur over smaller areal extents and are sometimes
gently sloped (Twidale Granite Landforms 190).

Granite Chronostratigraphy
Gupta (13) and Twidale (Granite Landforms 338) quote W.M. Davis from his 1909
Geographical Essays on one defining point – “the form of land is a function of three variables:
structure, process and time.” The last piece to the puzzle is understanding the fourth dimension
and its role in shaping granite landscapes. The International Commission on Stratigraphy is a
scientific body set up to define consistent global units of measurement that can chart the history
of the Earth in periods, epochs and ages (ICS).
The International Chronostratigraphic Chart prepared by the Commission presented
below (figure 6) shows Earth’s eons, stages and eras going back 4,600 million years. This chart
will help better understand the Archaean geologic history of the Deccan Plateau described in
later chapters.
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Figure 6: The International Commission on Stratigraphy’s chart listing the time period of
earth’s Archaean era 4 000 – 2,500 million years ago.
Source: (ICS) International Commission on Stratigraphy. n.d. Web. Accessed 20 March 2014 <
http://www.stratigraphy.org/ >

Conclusion
In conclusion, granitic landscapes are representative of principal earth material buoying
up visible topography – they are the nuclei of continental crusts. Their origin goes back a few
million years after the very first earth time eon – equivalent to the blink of an eye in geologic
time. These landscapes unfold mysterious and awe-inspiring stories of the planet’s evolution and
its life forms. The majesty of these beautiful landscapes continues to attract human attention.
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Evolving together over millennia, earth, biotic and human systems are now intrinsically
interlinked. Loss of granitic landscapes entails to an irreplaceable loss of aesthetic natural
settings and core ecosystems. This in itself should suffice bolstering protection efforts for these
remarkable landscapes.
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Unique Global Granitic Landscapes
Charismatic landscapes are found worldwide. Piotr Migoń, Professor of Geography at
University of Wrocław, Poland and author of expert treatises on geology and geomorphology,
lists notable geological sites in his book Geomorphological Landscapes of the World. Three
examples from his book are described below to demonstrate genius loci in rocky landscapes
given them by natural attributes. They are investigated through the theme of Nature. Further,
examining these landscapes and their integration with human culture, the theme of Nature +
Culture is explored. Lastly, these landscapes are studied through the theme Nature + Culture +
Region to observe the formation of regional identities of landscapes through the interaction and
build-up of all three aspects.

Nature
The first example of a landscape with sense of place is the Jurassic Coast
(figure 7), a 190-million year old Mesozoic era fossil display on Dorset and East Devon’s 155
km long coast in England. Writing for Migoń’s book, Denys Brunsden and Richard Edmonds
state that the coast is a great storehouse of cliffs, estuaries, beaches and other landforms (Migoń
Geomorphological Landscapes of the World 211). This site also contains continuous rock
sequences forming a perfect laboratory for scientific scholarship in disciplines related to geology
and ecosystem study (unseo.org).
Next, Norway has come to be known and identified with its dramatic and spectacular
fjords. It has been given the epithet “Land of Fjords”, according to Professor Atle Nesje in
Migoń’s Geomorphological Landscapes of the World (223). This characteristic landscape of
skerries, islands and fjords is the second example of a place with genius loci. Among the more
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than 200 principal fjords comprising Norway’s landscape, Geirangerfjord and Nærøyfjord have
been included in UNESCO’s World Heritage Site list (figure 8) (Migoń Geomorphological
Landscapes of the World 223 and unseco.org). Nesje states that these two sites displaying
Cainozoic glacial erosions and bedrock associated with terminal moraines, and surrounding
areas, comprise 1,227 sq. km of protected natural region (Migoń Geomorphological Landscapes
of the World 226, 233).

Figure 7: An Image sourced from the webpage of the Jurassic Coast World heritage Site –
jurrasiccoast.org – showing the area of the coast that is conserved and significant geology found
at various points along it.
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Figure 8: An image of Geirangerfjord and Nærøyfjord by Andrea Albertino sourced from
unesco.org picturing the majesty of the natural landscape of Norway’s fjords, giving the area
magnetic genius loci.
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The third and final example from Migoń’s book, authored by Michael F. Thomas, describes the
remarkable granite peaks of Sanqingshan and Huangshan, originating in the Palaeozoic era due
to orogenic activity (283). These spectacularly towering granite massifs are located in eastern
China (figure 9). The colossal mountains are comparable with other noteworthy granite
landscapes worldwide such as USA’s Yosemite, Serra do Mar of Brazil and Spitzkoppe of
Namibia. Another UNESCO World Heritage site (unseco.org), this protected area conserves 22,
950 hectares of granite peaks and pillars that rise more than 1800 meters.

Figure 9: An image by Yi Liu sourced from unesco.org showing the iconic granite peaks of
Sanqingshan in eastern China
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Nature + Culture
The noteworthy aspect of the Jurassic Coast landscape is its accessibility for human
experience through public roads and footpaths (figure 10). It is open to human use through its
distinct “Gateway Towns” (Migoń Geomorphological Landscapes of the World 211).
The webpage of the Jurassic Coast, Dorset and East Devon Site, specifies that this natural
heritage site is conserved through the United Kingdom’s legislation under Sites of Special
Scientific Interest. Additionally, it is also conserved as a “Special Area of Conservation under
the European Habitat Directive” and protected under “Area of Outstanding Natural Beauty”
(jurassiccoast. org). Historic town and landscape planning is considered within the ambit of
allowable design decisions contained within the directives of these conservation designations.
This 2,550-hectare natural and cultural area is a UNESCO World Heritage site.

Figure 10: An image by Jennifer Catherine sourced from unesco.org’s webpage on the Dorset
and East Devon coast showing the coexistence of nature and human culture in its landscape.
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Regarding nature-culture connections with fjords, the two World Heritage Sites Geirangerfjord and Nærøyfjord – showcase the best of Norway to tourists and visitors, thereby
capitalizing on natural heritage in generating revenue to protect them. Both these sites provide a
variety of amenities for travelers. Geirangerfjord, for example, offers sightseeing trips that allow
one to experience the steep rise in mountains cut by glacial activity from cruise ships sailing the
sea below. These trips also allow ascent to the tops of the peaks – often 2000 – 5000 feet above
sea level – and gain a bird’s eye view of the magnificent natural landscape. Viewpoints placed
strategically offer rewarding views such as the ones pictured in figure 11. Sports and
recreational activity is offered in the form of mountaineering, kayaking and mountain walks.
Hotels, cabins and other temporary shelters also make up a part of this landscape (figure 12).
Apart from these tourist-centered activities, there is also nature-human interaction in the
presence of residential localities and related necessities of cultural living, especially catering to
the workforce that lives and works in the area driving the tourism industry.
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Figure 11: Images from visitnorway.com depicting rewarding viewpoints located along Geirangerfjord.

Figure 12: Images by Vesna Vujici-Lugassy sourced from unesco.org portraying human settlements along
Norway’s fjords, another instance of landscape being shaped by natural and cultural forces.
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Sanqingshan and Huangshan’s Granite Mountains bear great cultural significance
through most of China’s human-settlement history. Historic visualizations of these cliffs picture
vertical stone mountains vegetated with pine trees at the peak, rising high to meet cloudy mists in
the sky above. Thomas writes that these granite peaks and this imagery has been a great
influencer of China’s religious and spiritual ideas. The tall mountains, reaching up to the
heavens, have been seen as abodes of spiritual and religious beings (figure 13). Historical
personalities – painters, philosophers, thinkers – have sought to find the divine in the mountain
peaks. Taoist priests have built many temples on both of these mountains. Huangshan is an
important spiritual location among devotees, even today, for pilgrimages (Migoń
Geomorphological Landscapes of the World 283). Thomas considers these landscapes as
“iconic” because they have been visually represented in classical Chinese paintings as “granite
pinnacles that often appeared to emerge from the mists like islands in the sea” (Migoń
Geomorphological Landscapes of the World 284).

Figure 13: San Qing Temple; religious structures built on Sanqingshan’s peaks. Unesco.org.

The other important cultural integration of east China’s granite peaks is present-day
tourism interest. Visitors are allowed to touch, feel and experience the awe-inspiring landscape
in corporeal ways, in addition to its historic spiritual experience, through means such as mid-air
suspended boardwalks (figure 14), cable cars (figure 15), stepped pathways and platforms
leading to and around the peaks (figure 16).
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Figure 14: Images sourced from Wikipedia showing different methods of experiencing Sanqingshan’s
peaks. This is a suspended boardwalk allowing visitors access to their landscape
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http://en.wikipedia.org/wiki/File:Sanqingshan_1461.JPG

Figure 15: Images sourced from Wikipedia showing cable cars as a method of accessing and experiencing
Sanqingshan’s granite landscape
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http://en.wikipedia.org/wiki/File:SanQingShan10.jpg

Figure 16: Images sourced from Wikipedia showing intimate experiential ability offered by walking
platforms hugging and encircling Sanqingshan peaks
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Nature + Culture + Region: Cultural and Regional Identity

Jurassic Coast, the first example provided above, is a pristine natural area of significant
geologic and regional character. This situation bears strong resemblance to the landscape under
investigation in this project – Hyderabad’s granitic landforms. For a future plan of action,
legislation similar to the one enforced in the Dorset and East Devon Coast could be formulated in
order for Hyderabad’s characteristic landscape to stand a chance of protection and living on.
As Norway’s fjords define the country and its region, so also, the Archaean boulders and
inselbergs of Hyderabad define the city and its surroundings. Norway’s fjords are capitalized in
productive ways to help further protection of the landscape. The Geopark proposal outlined in
this project takes away from this idea of tourism that is sustainable, economically profitable and
plays a crucial role in conserving the landscape being showcased.
Sanqinshan’s granite mountains are the closest in cultural and regional-identity
similarities to Hyderabad’s granitic landscape. Similar religious and spiritual connections have
been made by Hyderabadis with their majestic rock landforms. Hyderabad has had a long and
rich history of integrating the city’s rocks with some of its most important cultural institutions
ranging from historic fortresses to ancient religious structures. These have been explained in the
section Hyderabad’s Granitic Landscape. The main takeaway from Sanqinshan’s regionalidentity shaping landscape is the opportunity provided to integrate the old with the new – its
historic religious structures co-exist with newer means of exploring and connecting with the
landscape. Hyderabad’s regional identify – its rocks – are given a similar treatment through this
project where cable cars and innovative boardwalks have been used to promote a deeper
interaction with the landscape even as the spiritual component of the selected site has been
preserved and enhanced.
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HYDERABAD’S GRANITIC LANDSCAPE
Nature
Geology
P.K Ramam and V.N. Murty give a comprehensive account of the formation of
Hyderabad’s characteristic landforms in their book Geology of Andhra Pradesh. The state of
Andhra is situated in southern peninsular India, with Hyderabad its capital city.
Of Andhra Pradesh’s three physiographic regions – the Coastal Plains, the Eastern Ghats
and the Interior Peninsula – Hyderabad lies on the peninsula region. Located on the Deccan
Plateau, this continental area of the earth’s crust is called the Dharwar Craton, a part of the
Southern Indian Shield. The craton itself is divided into eastern and western portions separated
by a greenstone (schist) belt (Taguchi 706). Eastern Dharwar Craton primarily makes up
Hyderabad’s granitic landscape and is composed of Archaean era granitoids on the Peninsular
Gneissic or Basement Complex (Taguchi 706; Pavanaguru et al 4). ‘Basement complex’ refers to
old foundational rocks on which newer rocks rest. The concepts of craton, shield and basement
complex were explained in this report’s chapter Geological and Geomorphological Terms.
Ramam and Murty state that the age of these rocks has been indeterminate (95). Resultantly, the
nomenclature of these rocks has been “unclassified” Archaean Gneissic Complex with younger
phases of rocks (95). Radiometric dating of relative rock positions and Indian chronostratigraphy
studies yielded an age of 2,500 million years (Pavanaguru et al 4). Hyderabad’s crystalline
igneous rocks are widely accepted to have originated during this era (Pavanaguru et al
4).Testifying to the regionalism of this granitic landscape to Hyderabad and Andhra Pradesh,
Ramam and Murty’s book states that “more than 75% of the cratonic block and its margins in the
State is underlain by gneiss and granites that remain unclassified” (figure 17) (95).
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HYDERABAD

Archaean to Proterozoic
Peninsular Gneiss

Figure 17: A geological map of Andhra Pradesh from the Geological Survey of India depicting
rock type and age
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The Geological Survey of India adds another dimension to the uniqueness of
Hyderabad’s natural heritage by emphasizing in their assessment of India’s Southern Region that
the city’s geology is a “repository of diverse and significant mineral deposits” (5). Several
industrial minerals, ferrous/non-ferrous mineral deposits and fossil fuels are found concentrated
in the city and its neighboring areas. Additionally, this Archaean era geology is also a storehouse
of gold ore and diamond-host rocks such as kimberlites (Gupta 148; GSI 5). Being one of the
first diamond producing areas of the world, the Deccan has yielded the Koh-i-noor, Regent,
Great Mogul, Nizam, Hope and other well-known diamonds (Gupta 135).
In summation, the Archaean-aged rock formations of Hyderabad have distinctive origins
that contributes to the unique character of the city.

Geomorphology
Landform assemblages seen in and around Hyderabad resulting from its geologic
inheritance are pediments, pediplains, residual hills, denudational hills and inselbergs (Ramam
227).
Inselbergs are commonly seen in Hyderabad’s natural landscape. These are “isolated,
residual steep-sided hills” (Ramam 233). Weathering along joint planes has produced the other
common landforms seen in Hyderabad – tors and boulders. Differentiating boulders (tors) from
inselbergs, Ramam and Murty state that boulders are smaller and more rounded in their form
whereas inselbergs are dome-shaped (233). The other geomorphological feature seen in
Hyderabad is a pediment – “a gently sloping rock-cut surface adjacent to a hill, with or without a
veneer of debris” (Ramam 233).
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Climate and Soil
Krishna, in Agroecosystems of South India, asserts that the Deccan Plateau lies in a hot
arid ecosubregion (55). Consequently, summers are hot with maximum temperatures reaching
over 40 degrees Celsius (Krishna 60 and Gupta 2). Winter temperatures hit a maximum of about
20 degrees Celsius during the day (Krishna 60). Lower extremes for these seasons are
approximately 20 degrees Celsius and 12 degrees Celsius respectively (Gupta 2 and Krishna 60).
The monsoon season extends from June to September (Gupta 2), the annual precipitation is 890
mm (Krishna 60). Thus, summers can feel exceedingly hot while the winters are comfortable.
Monsoons are crucial to bringing respite from hot summer temperatures and providing a portion
of the city’s water supply. Design decisions in this proposal have addressed the mitigation of
heat effects experienced during the summer. The final design proposal also capitalizes on
capturing rainwater runoff and channeling it for productive purposes.
Krishna remarks that the “ancient and crystalline rocks have weathered to produce red
soils” that characterize this region (66). Gupta agrees in Deccan Heritage by stating that the
geology of the Deccan Plateau, specifically around Hyderabad, has contributed to the evolution
of the area’s red soils (18). These soils belong to the family of Alfisols, Entisols and Inceptisols
in United States Department of Agriculture’s terminology (Gupta 2). The flora of the region has
adapted to these red soils and is now characteristic of this area according to Gupta (18).
Hyderabad’s red, red sandy, red earth and red loamy soils are well-drained, poor in nitrogen and
moderately rich in potash (Krishna 66 and Gupta 2). As a result, the agricultural crops supported
by these soils are sorghums, millets, pulses and groundnut (Gupta 17).
The granitic landscape of Hyderabad contributes to enriching the soil through
mineralogical additions through runoff during rain events. As agricultural tradition is an intrinsic
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part of the Hyderabadi cultural landscape, this aspect has been portrayed in the proposed
Geopark in an interpretive manner.

Biotic Life
The scientific survey of Rock Sites of Andhra Pradesh published by the Society to Save
Rocks details floral and faunal composition of Hyderabad. The general vegetation type is open
scrub, dry deciduous forest and intermittent grasslands (Pavanaguru et al). Among the plants
found here, a variety of species are used in traditional medicine preparations of the Ayurvedic,
Unani and Homoeopathic medicine systems. The Society’s publication lists a number of
medicinal plants found at the site selected for this project. This medicinal aspect of the region’s
vegetation has a strong bearing on this project. Intrinsic to the geology and climate, this unique
rock habitat comprising plants of medicinal value has been used as an educational and
interpretive feature in the final design outcome. The aim was to teach about those aspects of
Hyderabad’s landscape that are exclusive to it.
Wildlife is richly represented in Hyderabad’s rocks. Several animal species such as
reptiles and lizards use niches in rock sites for shelter and nesting. Several birds, especially birds
of prey such as Kites and Vultures, use rock peaks as roosting sites. Numerous varieties of
aquatic birds and wildlife exist in areas where rocks channel water into a water body at the base
of hilly topography (Pavanaguru et al 6).
Fragile ecosystems and related habitat have been restored through strategic design
decisions on the site selected for this project after studying the various faunal species listed by
the Rock Sites of Andhra Pradesh as inhabiting the site.
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Nature + Culture
Historical Background
Hyderabad as a city finds its origin on a 400-foot tall rocky granite hill, “Golla Konda” or
shepherd’s hill (ASI and GHMC). It has been a royal dominion with several rulers founding
kingdoms since the 1300s (Luther 409). There are extensive historic archives of ancient travelers
recording their encounters with Hyderabad’s granites and the impression left on them by this
unique landscape. Narendra Luther, in Hyderabad: Memoirs of a City, cites the accounts of these
visitors engaging with Hyderabad’s rocks. A 1876 report in The Times of India chronicled
Captain R.F. Burton, an English military officer’s impressions - “contrasts of sun-burnt granite
and syenite in bristling ridges, solitary boulders, loggan-stones, weathered into likeness of man
and beast, castellated rocks piled as by hands of art” (Luther 220).
Hyderabadis have culturally connected with their rocky landscape since the origin of the
city in the 14th century. The Golconda Fort is an example of cultural connection that humans
forge with their natural surroundings. A fortress first constructed in the 1300s, it was later
fortified and expanded further as it became the seat of the Quli Qutb Shahi dynasty in 1518 A.D.
(ASI).
Royalty apart, Hyderabad’s common citizenry has connected in deeper, philosophical
ways with its landscape. There are innumerable religious shrines located on the peaks of granite
hills all across the city and its surrounding areas. These religious sites are of old and new origin.
They also inadvertently are the best preservers of Hyderabad’s iconic rocks as religious sites are
not largely interfered with in urban planning schemes.
Figures 18 and 19 show examples of two religious structures located on rocks. Figure 18
depicts the famous Birla mandir, a temple, located on Naubat Pahad, harmoniously integrated
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with the rocky hill in the city’s urban core. Figure 19 pictures Dargah Pahad-e-Shareef, a Sufi
shrine, located atop another rocky hill in the city’s peripheral region.

Figure 18: This image from the webpage of Andhra Pradesh Tourism Development Corporation
shows Birla Mandir, a religious structure, seamlessly integrated with a rocky hill known as
Naubat Pahad and located in the dense city core of Hyderabad

In personal capacities, Hyderabadi citizens have incorporated the rocky heritage in intimate ways
in to their private living environments. A notable example of this behavior was the Banjara
Bhavan, a private residence, belonging to a Hyderabad noble and built in the 1920s in
harmonious conjunction with the site’s rocks (figure 20). This structure was granted heritage
status by local legislation. A newspaper report from 2013 in The Hindu informed of its heritage
status being de-notified and its demolition for new urban development (Dundoo and The Hindu).
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Figure 19: An image by the author of Dargah Pahad-e-Shareef, another religious structure built
on the city’s rocks
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Figure 20: An archive photograph of Banjara Bhavan sourced from The Hindu’s article House
on Rocks dated 24th March 2013 that summarized the value and significance of this
construction, built on the rocks, its declassification from heritage-protected status and its
destruction to make way for new development. This residence is one of the foremost examples of
rock-human connection at a personal and individual level. There are several residences and
institutional structures in Hyderabad today that have incorporated the rocky landscape.
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Nature + Culture + Region: Cultural and Regional Identity
Present-Day Condition
Today, Hyderabad’s rocky landscape is both integrated with the built environment and
disintegrated to make way for spatial expansion (figure 21). The latter outweighs conscientious
rock-protection by a great degree.
Urbanization is at the core of Hyderabad’s natural heritage loss. However, this term is
broad and generalized. An attempt into uncovering the specifics of urbanization revealed that
between 1994 – 2005, industrial policies adopted by the State government resulted in
Hyderabad’s largely untouched peri-urban areas witnessing urban development. The government
actively aimed at positioning the city as a world-class ITES (Information Technology Enabled
Services) industrial player ready to compete on the global stage (Kennedy 98). ITES involves
industries such as Business Process Outsourcing (Kennedy 98-99). Thus, through land rebates
and other incentives, the government invited investment, construction and infrastructure
development in Hyderabad’s peri-urban areas. Now, peri-urban areas are mentioned here as
being largely impacted and the prime reason for the loss of Hyderabad’s genius loci. This is
because these large areas of rocky wilderness were, until then, largely untouched. Rocky areas
within the city’s urban core have long since seen vast alterations and now remain in small
isolated clusters or lone single rock formations, for the most part.
As mentioned earlier, the city is over 400-million years old (GHMC). Initial settlements
such as Golconda, demonstrated above, had begun intervening with the natural landscape. As the
city grew over time, the built interventions increased. Figure 22 maps out spatial expansion of
the city, from core outwards.
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Location: Laboratory for Conservation
of Endangered Species, Rambagh
Colony
Image: Shirish Beri and Associates

Location: Cyberabad
Image: The Hindu

Figure 21: The city’s paradoxical relationship with its rocky landscape. The image on the left
sourced from architecture firm, Shirish Beri and Associates’ webpage portrays rock-building
integration and natural heritage celebration. The image on the right sourced from The Hindu
represents loss of city’s genius loci for urban development.

58

Figure 22a: Urban growth of Hyderabad outwards from the city core impacting natural
landscape character. The blow-up plan on the left indicates one of the city’s focus areas,
Madhapur or “Cyberabad Development Area”, that underwent rapid urbanization under the
government’s ITES-industry policy. This area strongly typified Hyderabad’s granitic landscape.
It is now greatly altered, with much of the landscape flattened for new construction (Kennedy
104-105).

The other pressing issue endangering Hyderabad’s rockscapes is the stone quarryingmining industry.
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According to a 1999 rock-quarrying study conducted by the Center for Resource
Education (CRE), a non-governmental organization, Andhra Pradesh has 14,000 rock quarries.
Stone obtained from quarrying is used in industries such as road, railways and building
construction. This study reports that rock quarrying in Hyderabad saw a sharp increase in the
decade leading up to this study. The major factors cited were growing urbanization and increased
demand for construction material fueled by spatial expansion. Apart from having adverse
impacts on the city’s people-wildlife habitat ecosystems, this study also contends that other
occupational hazards resulting from using explosive material for blasting, noise and dust are a
major concern. From the public policy perspective, the state government administers licenses to
various quarrying companies. However, the study cites the lack of a focused policy initiative that
regulates the quarrying industry, quantifies its operations, zones areas for quarrying and
stipulates maintenance of quarry worker-environment conditions (S. Reddy 2014).
Sangeetha Devi Dundoo, reported in an article in The Hindu (2010) that areas in the city
historically known for their concentration of rock formations – Banjara Hills, Jubilee Hills,
Madhapur and Gachibowli – now have vastly altered terrain due to “unregularised” rock
quarrying. She quotes Frauke Quader, Secretary of Society to Save Rocks, on two requirements
that are often overlooked by construction developers and builders when pursuing building
construction on rocky terrain. To construct around rocks classified as “Rock Heritage Precincts”
under state legislation, builders and developers are required to obtain permission from the
Hyderabad Metropolitan Development Authority. Construction proposals in other rocky areas
are required to be cleared by the State’s mining department (Dundoo 2010).
Adverse impacts of Hyderabad’s rock-landscape destruction include not only loss of
Genius Loci and ecosystem imbalances but also a disruption in the area’s hydrological
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equilibrium. Rocks play a large role in channeling water through subterranean passages and
recharging the aquifer (Dundoo 2010).
One of the CRE report’s recommendations on protecting Hyderabad’s rocky landscape
suggests “protection of rare rock structures through fencing and zoning” (S. Reddy 2014). This
bolsters this creative project’s endeavor in applying a Geopark-model as a possible protection
mechanism that includes components of zoning, education, cultural integration and therefore,
cumulative protection of the rocks.
Furthermore, state government authorities have considered the idea of creating rock parks
that support recreation, adventure and tourism to bolster protection of Hyderabad’s granitic
landscape. Venkateshwaragutta, this project’s site, was one of the several sites under
consideration (Iftekhar 2011). J.S. Ifthekhar, in a newspaper article, quoted the state’s Tourism
Secretary on the need to look for ways to integrate the landscape’s protection with its adaptive
reuse - “Unless the heritage precincts are brought under adaptive reuse it is difficult to protect
them” (2011).
Hyderabad’s urban agglomeration is expected to expand to 7, 228 sq. km according to
HMDA’s 2031 Metropolitan Development Plan. HMDA’s 2031 Metropolitan Development Plan
is aimed at attracting development along the 162 km Outer Ring Road that encircles present city
limits. A “growth corridor” extending 1 km on either side of the road is expected to develop with
6-12 floor multi-storeyed buildings. Termed “Special Development Zone” and zoned for mixed
land uses such as commercial, residential, institutional, transportation and public amenities
(Reddy and Balmoori 2012).
Among the developments planned for the newly expanded area of 5, 965 sq. km, the one
that bears direct impact on this creative project’s site is the Outer Ring Road Growth Corridor.
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Concentrating high-rise, mixed-use urban development in its 330 sq. km peripheral area, this
growth corridor lies about 20 km south of this project’s site. This project’s site now lies in a
major urban growth zone and is slated to experience intense construction activity and increased
vehicular use. It makes the case stronger for having an open green space in the vicinity that has
potential to connect to neighboring green spaces through a green corridor, thus, protecting
Hyderabad’s characteristic granites, related ecological and hydrological systems (The Hindu
2011).

Proposed Geopark Site
Outer Ring Road
Growth Corridor

Figure 22b: Proposed Urban Growth Corridor according to the HMDA Master Plan for Greater
Hyderabad, 2031. Major urbanization is set to occur along the Outer Ring Road which will have
direct adverse impacts on the proposed Geopark Site. Image: The Hindu 2011

Citizen-initiated rock protection efforts are notably being executed by a non-profit, nongovernmental organization, The Society to Save Rocks. Formed in 1992, this organization has
been instrumental in enlisting 9 rock formations as protected heritage precincts under Heritage
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Building and Precincts regulation of local zoning laws (SSR). A further selection of 20 rock
sites have been proposed for heritage protection in the government’s city expansion plan for the
year 2031 (SSR).
In conclusion, the object of exploring Hyderabad’s natural, historical and cultural
background was to identify key characteristics central to its granitic landscape. Apart from the
visibly prominent geologic heritage, several interrelated aspects were revealed which have been
incorporated into the final design outcome. The use of specific flora in medicinal preparations
and the abundance of agriculture in and around Hyderabad are connected to soils derived from
rock-minerals that support this unique ecosystem. Thus, interpretive opportunities have been
provided in the proposed Geopark design that educate about medicinal herbs and agricultural
traditions. Innate spiritual connections with rocks have been enhanced in the design proposal
through design features that strengthen cultural ties with the landscape.
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SITE SELECTION
The aim of this project is to contribute to the protection of Hyderabad’s granitic
landscape. This granitic landscape is not limited to any particular region of the city. As explained
in earlier chapters on Hyderabad’s geology, large parts of the Deccan Plateau comprise granite
rocks. Thus, Hyderabad and its outskirts are composed of this unique rocky landscape.
Therefore, selecting one specific site from a landscape covering city limits and beyond
was a challenging task. The starting point for site selection was to identify rock sites proposed by
the Society to Save Rocks for inclusion as “Rock Heritage Precincts” under State legislation in
Hyderabad’s 2031 Metropolitan Development Plan. Most rocks within the city’s urban core are
small in area, under private land ownership or remnants left over after construction activity – not
large swathes of rocky landscape that typify this region historically. The rationale behind
selecting a Geopark site from areas falling under the city’s proposed expansion belt stemmed
from the fact that these areas have been, until now, peri-urban areas, located on the periphery of
current city limits. They have not yet experienced major alterations due to urbanization and
related construction activity. These peri-urban areas are some of the few regional locations that
have intact, large patches of rocky wilderness. Thus, the rock site was selected from Hyderabad’s
2031 growth area to help protect the city’s Genius Loci even as the city prepares to expand and
urbanize these areas. A large uninterrupted rock site would also best showcase the region’s
characteristic geology.
Two attempts were made at selecting a suitable Geopark site. A 4-step procedure was
adopted to filter down to one rock site. The criteria for the original site’s selection are listed
below:
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1. Prioritize rock sites identified by the Society to Save Rocks (SSR) for inclusion as
“Heritage Precincts” in Hyderabad Metropolitan Development Plan 2031.
2. Prioritize sites, from among these, identified by Frauke Quader and Vasu Nugala
(members of SSR and well-versed with Hyderabad’s rock sites) as being under
immediate and urgent threat.
3. Assess urban growth trends of Hyderabad and prioritize those lying in urban growth
corridors.
4. Connected to and accessible from arterial roads.
The first site chosen was discarded based on feedback from the Society to Save Rocks.
Centered on filtering criteria, the Musi River valley, south-west of the city, was originally
selected. Frauke Quader, Secretary of the Society to Save Rocks, recommended a change in site
selection. A residential colony is being developed in the area, considerably altering the site’s
natural character. Future construction activity is slated for the site as well. The Geopark proposal
presented in this project may thus not have an opportunity for implementation on this site. These
reasons were provided by Quader for discarding the site.
The Society to Save Rocks recommended 25 rock sites to be designated “Rock Heritage
Precincts” under the State government’s Heritage Regulations (Quader). These recommendations
were based on extensive field scouting conducted by the Society and rock site recommendations
provided by Dr. V. Vasudeva Rao, Principal Scientist & Head /Network Coordinator, All India
Network Project on Agricultural Ornithology (Quader).
Figure 23 lists Dr. Rao’s recommended rock sites. Some of these rock sites were
surveyed by the Society through field trips and observations. These and other rock sites
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recommended by them for inclusion in the 2031 master plan for Greater Hyderabad are pictured
in figure 24.

Figure 23: Rock-site scouting areas recommended by Dr. V. Vasudeva Rao. These sites are
located in the city’s proposed 2031 growth area. They presented good opportunities to the
Society to Save Rocks to identify potential “Rock Heritage Precincts”
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Figure 24: Final list of rock sites submitted to the State government by the Society to Save Rocks
for notification under its Heritage Regulations
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A threat-analysis matrix was then established for the 25 identified rock sites. This threat
analysis was aimed at identifying urgency of threats to rock sites in the next 5 years, 6 – 10 years
and 11 – 20 years. Threats, here, imply rock sites that face imminent urbanization and
construction activity due to location in expected city growth corridors. Frauke Quader and Vasu
Nugala, members of the Society to Save Rocks, evaluated these rock sites for urgency of threat.
Figure 25 – 27 depicts the analyses.

Figure 25: An example of a portion of the threat analysis form as evaluated by
Frauke Quader
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Figure 26: Frauke Quader’s complete threat-analysis evaluation
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Figure 27: Vasu Nugala’s threat-analysis evaluation
These threat evaluations provided a quick grasp on the degree of threat faced by each
rock site. Hence this indicated a directly proportional relationship to the urgency of
implementing a protection scheme at that site.
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Research by Wakode et al provided data on Hyderabad’s urbanization growth trends over
certain time periods. This was the best available data on Hyderabad’s growth for a time period as
recent as 2011. Growth trends were overlaid on sites that were filtered through steps 1 and 2
described earlier. Resultant rock sites lying in city growth corridors were assessed on
connectivity and accessibility through major arterial roads. The site meeting this final criterion
was then selected for the proposed Geopark design.
The first site selection attempt is pictured in figures 28, 29 and 30 detailing each of the 4
criteria.
The second site, and the site used in this project for the Geopark proposal, is
Venkateshwaragutta. It was recommended by the Society after results of the first site selection
attempt were conveyed to them.
Quader and Nugala’s rock-site threat-analysis evaluation identified Venkateshwaragutta
as being under threat of urbanization in the next 6 – 10 years. Their original threat-analysis
evaluation was done during August – September, 2013. It was well before the site’s drastic
alteration began by Hyderabad Metropolitan Water Supply and Sewerage Board (HMWS&SB)
to construct a 150 million-gallons-per-day master-balancing water reservoir (Reddy and Suares).
Thus, operating under the assumption that this site did not face immediate threat of destruction, it
was not included in the first round of site selection. However, after revelations of the site’s
alterations in December 2013 – January 2014, the site selection process detailed out above was
modified to include Venkateshwaragutta in the list of urgently threatened sites in criterion 2. The
same rationale was applied to justify this site’s selection. However, one of the main reasons for
its selection remains the Society’s keen recommendation of this site for proposed development as
a “City Rock Park” (Quader). The revised site selection is pictured in figures 31, 32 and 33.

71

Figure 28: Criteria 1 and 2 of first selection attempt – identifying SSR-proposed rock sites for
2031 master plan
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Figure 29: Criterion 3 of first selection attempt – distilling SSR-identified sites to those rock sites
evaluated for urgency of threat and mapping city growth trends on these threatened sites
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Greater Hyderabad Road Network

Figure 30: Criterion 4 of first selection attempt – filtering sites selected from previous criteria
based on arterial-road accessibility and obtaining short-listed site – Musi River Valley
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Figure 31: Criteria 1 and 2 of second selection attempt – identifying SSR-proposed rock sites for
2031 master plan
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Figure 32: Criterion 3 of second selection attempt – distilling SSR-identified sites to those rock
sites evaluated for urgency of threat and mapping city growth trends on these threatened sites
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Figure 33: Criterion 4 of second selection attempt – filtering sites selected from previous criteria
based on arterial-road accessibility and obtaining final short-listed site - Venkateshwaragutta
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Site Description
The site is located in Medchal, Shamirpet and Qutubullapur mandals, Andhra Pradesh,
India. It is about 30 km from Hyderabad’s core and falls under the 2031 growth area of Greater
Hyderabad. Figure 34 shows the current city limits, the city’s 2031 Metropolitan Development
Area and the location of the site in this area. Figure 35 shows the 3 mandals that the site falls
under. It also shows Hyderabad Metropolitan Development Authority’s (HMDA) proposed 2031
land use map.

Figure 34: Location of the site in context of the city’s current and proposed limits
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SITE

Figure 35: A blow-up of the site’s location in the proposed growth area and a proposed zoning
map sourced from Hyderabad Metropolitan Development Authority’s Master Plan for 2031

79

To delineate site boundaries within which the Geopark would be designed, HMDA’s
proposed land use map was overlaid on the area’s satellite map. HMDA’s map, in addition to
providing zoning details, also demarcates plot boundaries. As seen in figure 37 (next page), most
of the site area is shaded green. This indicates its land use as a “Forest” zone. Adjacent land uses
are “Conservation Use” or “Peri-Urban”. Thus, a site edge was outlined along plot boundaries
that included most rock assemblages within the Forest zone. This zone’s land is publicly owned
by the Forest Department (Figure 36 shows an image of a signboard on the forest-zone portion of
the site declaring land ownership).
Further, contiguous land containing rocky formations, sheet rock or water bodies were
outlined from adjacent “Conservation Use” and “Peri-Urban” plot parcels. This was done to
ensure continuity of ecosystems in the areas as far as possible. Figure 37 pictures the process of
demarcating the site boundary.

Figure 36: Land ownership declared on the Forest Land Use portion of the site. Image courtesy
Masood Humayun
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Figure 37: The image on the left shows the process of overlaying HMDA’s Metropolitan
Development Plan on Venkateshwaragutta’s satellite map sourced from Esri ArcMap. The image
of the right shows the process of delineating the site boundary based on the intersection of rock
sites, land use and land ownership
The original 400-Hectare site was expanded to 600 Hectares to connect relationships
between natural systems including a stream corridor, natural lake, and municipally conserved
forest areas in the vicinity. These site-connection decisions were based on creating opportunities
for future green-corridor developments to occur around the Geopark. A conserved forest area and
reserved forest zone lies about 10-15 km north-east of the site. A stream channel flows northwest of the site, connecting a water body up north to Shamirpet Lake below. These areas and the
Lake itself were connected as sites 1, 2, 3 and 4. Figure 38 shows these site connection decisions.
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Figure 38: The image on top shows site selection of site 1, the primary Geopark area,
based on HMDA’s land use map. It was connected to site 2, Shamirpet Lake, and site 3, the
stream channel for future ecological restoration. The image below shows the extension of
connections from sites 1, 2, 3 to 4 – creating opportunities for future green-corridor development
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411.03 Ha

240.23 Ha

Figure 39: Description of the site and its adjacencies
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The site is easily accessible from a national highway that connects from the city’s core
(figure 39, previous page). The site’s existing land uses include a religious temple. This is
accessed via an asphalt road that runs through the site and connects main roads along the site’s
north-east and north edges. A traditional temple archway serves as a gateway at the northern
entrance of the asphalt road. This road runs along picturesque rock formations on the north and
leads up to the temple.
An upcoming land use on site is the 150 million-gallons-per-day master-balancing
reservoir being constructed by the Hyderabad Metropolitan Water Supply and Sewerage Board.
Land totaling 19.91 hectares owned by the Forest Department was de-notified as “reserved forest
area” and cleared for the reservoir’s construction in early February 2014 (Reddy 6). This
reservoir is a critical component of a larger potable water-supply project that aims to bring in
water from the Godavari River and supply it to several municipalities within the city.
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SITE ASSESSMENT
To identify design opportunities and constraints, a site analysis was conducted. The site’s
assessment was guided by landscape analytical frameworks postulated by several influential
thinkers in the field.
The site was assessed through the following lenses – Physical, Biological and Cultural.
These three filters were derived from Ian McHarg’s Ecological Inventory method (Swaffield 3940) and Joan Woodward’s advocacy for investigation of 4 primary landscape-shaping processes
(Swaffield 215). The idea behind these frameworks is to derive “patterns” from a place, as Joan
Woodward puts it in her essay Signature-Based Landscape Design (Swaffield 215).
Thus, the site analysis matrix for the Venkateshwaragutta site is:

PHYSICAL

BIOLOGICAL

CULTURAL

Topography (Elevation,

Plant communities (Native,

Land Use (Existing and

Slope)

Exotic, Invasive)

proposed land use of site,
Disturbed areas of site,
Existing and proposed 2031
master plan zoning for
adjacent land)

Hydrology (Surface Drainage)

Wildlife (Local Wildlife,

Legal (Political Boundaries,

Endangered Local Wildlife)

Land Ownership – basis for
site boundary demarcation)
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Geology (Stratigraphy,

Ecologically Sensitive Areas

Circulation (Roads, Traffic

Petrology)

(Based on Hydrology, Plant

Volume – Present, Predicted)

and Wildlife Habitat)

Geomorphology

Edge conditions (Visibility,
Visual Quality, Noise)

Climate

Historic – Buildings and
Landmarks
(Venkateshwaragutta Temple
on site)
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Physical
Topography
Two methods were used to analyze the site’s topography – observations made during site
visits and Google Earth imagery. Due to the non-availability of official site drawings, Google
Earth’s satellite data was used to extract topographic information for a portion of the site with the
most dramatic topography and highest concentration of existing human intervention. This data
was then modelled into 3D terrain using Trimble Sketchup.
This process was conducted to reveal the topographic slope of the tallest hill on site
containing the existing religious temple. The existence of the asphalt road, temple, small water
tower serving the temple and the upcoming master-balancing reservoir made this part of the site
the most disturbed. Thus, this place met the first goal of the project – to locate interventions for
the proposed Geopark on altered site areas. Therefore, a slope analysis was conducted to be able
to assess the possibility and feasibility of siting several proposed design elements such as the
ADA accessible trails in this area. Using American Disability Act design guidelines for trails
will enable fill in gaps in India’s site and building accessibility code and allow for the site’s
universal access.
Figure 40 shows the area of the site for which contour information was extracted using
Google Earth and Trimble Sketchup.
A cursory look at the 3D terrain model of this area reveals three major hills on site and a
depressed natural valley conveying a stream of water found on site. A visualization of this is
seen in figure 41.
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Figure 40: Site 1 and 2. Contour information was extracted for the pictured area of the site
containing the tallest hillock, temple, upcoming reservoir and existing asphalt road.
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Figure 41: Initial assessment of site topography.

The topographic assessment also helped identify areas with non-dramatic topography with gently sloping or almost-flat terrain. This area is labelled “D” in the figure above. It
conveniently lies adjacent to the main arterial road bordering the site’s north-east edge. Thus, the
analysis showed that this flat area was well positioned to receive a larger scale of built
interventions that were also non-intrusive to the rocks on site.
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To ascertain slope ratios of the three hillocks, elevation profiles were created in Google
Earth. Elevation profiles were run through several small identified areas. The results of these
profiles are pictured in a series of images in figure 42.
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Figure 42: Elevation Profiles along several sections cut through site.
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The tallest hill on site rises an impressive 632 meters at its highest point. However, the
topography gently slopes up to the peak. On its north axis, the average slope is a moderate 5%
while the maximum slope reaches 9% over a 1.6 km distance. On the east axis, average slopes
range between 2.7 – 3.2% and max at 7.1 – 11% over distances of 1.26 – 1.37 km. These figures
clearly indicate that slopes along both these axes are gentle and allow easy mobility. The slopes
of these two axes were investigated in details as these areas lie closest to two roads abutting the
site and providing vehicular accesses – on the north and east. Thus, it would be beneficial to
utilize arterial roads to provide entrance points to the site and trails within. These slopes also
helped ascertain easy accessibility up to the temple.
Thus, these assessments helped identify those areas on the most disturbed part of the site
that were suitable for accessibility, and perhaps, accommodating parking lots but at the same
time, were minimally intervening the sheetrock making up these hills.
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Hydrology
Due to the presence of hillocks and highly elevated, dome-shaped topography, most of
the runoff on site flowed down in all directions from the hill peaks (figure 43). Topographic
nuances created small depressed areas at the base of these hills. This gave a clue to the probable
collection of runoff in these areas, in the form of water ponding during the monsoons and other
rain events.
However, the site’s general direction of water flow was indicated by a major valley-like
contour signature along the north-east edge of the selected area, running all the way to the southeast edge. All runoff eventually made its way to the Shamirpet Lake, Site 2.
At the micro-scale, this assessment impacted several design decisions. The collection of
water south of the tallest hillock in manmade/natural water bodies was an indicator of high
biodiversity and sensitive ecology around their edges. Thus, these areas could potentially provide
an interesting site visit experience and a varied view to users. The sensitive ecology, though,
called for minimal human activity in this zone to allow flora and fauna to flourish. Thus, trading
off between these yin-yang aspects, the final design outcome (at the end of this report) presents
design decisions that allow visitors in peripheral areas of the water bodies but without offering
opportunities for extended recreation in group gatherings.
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Figure 43: Hydrological Site Assessment.

Further, a macro-scale hydrological assessment of the site revealed the presence of a
stream channel flowing in from outside the bounds of the site, coming in from the north-west
direction and flowing into the Shamirpet Lake. This stream channel indicated the presence of
sensitive stream ecology along its buffered edges. As pointed out in the Site Selection chapter,
this stream was included to be a part of the larger site with a provision for future
recommendations to restore the stream corridor and its habitat. This was done to ensure
restoration and rejuvenation of interlinked fragile stream and rock ecosystems.
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Geology
A geological assessment of the site was conducted, in addition to the investigation into
Hyderabad’s geology, mentioned in this report’s chapter Hyderabad’s Granitic Landscape. The
purpose of this assessment was to ascertain the petrology and stratigraphy of granite found on
site. This would enable making design decisions that communicate the value and significance of
the rocky landscape through interpretive design elements. The rocks at Venkateshwaragutta
share the age range of most of Deccan Plateau’s igneous granites. They date back 2,500 million
years and belong to the Archaean era. The Archaean era is one of the four defining geologic time
scales (Redorbit). Belonging to the Precambrian eon, this is the second Earth era after the
Hadean (figure 44).
The petrology of Venkateshwaragutta’s rocks is coarse-grained granite that is typical of
“porphyritic” pink granite, according to the Rock Sites of Andhra Pradesh. Wikipedia explains
“porphyritic” as a term used to denote igneous rocks with significantly larger-sized crystals.
As mentioned earlier, the petrology of the site’s rocks would aid in communicating
scientific knowledge about them through the Geopark’s design.
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Archaean
Archaean

Archaean

Figure 44: Images showing different visualizations of the geological clock depicting the
Archaean age of Venkateshwaragutta’s rocks in relation to the Earth’s geologic timescale. The
Archaean era extends 4000 – 2500 million years ago, belongs to the Precambrian eon and
succeeds the very first Earth era.
Sources: International Commission on Stratigraphy and Redordbit.com
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Geomorphology

Landform assemblages formed by granite at Venkateshwaragutta are primarily of two
types – Inselbergs and Tors/Residual Boulders. Figure 45 shows these two rocks forms.

RESIDUAL
BOULDERS

INSELBERG
Figure 45: An image of the tallest hill on site comprised of both types of geomorphology.
Source: Premson Rodriguez, Society to Save Rocks.
Further, the site was analyzed to determine which areas held concentrations of tors versus
large swathes of sheet rock (figure 46). Areas north of the temple have a collection of tors and
boulders. The temple itself is located on sheet rock. This sheet rock has scattered boulders. Most
of these boulders fell in the area demarcated for the reservoir’s construction. Hence, they were
lost to blasting during January-February 2014 to prepare the site for impending construction of
the concrete reservoir.
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Figure 46: Geomorphological assessment of site identifying areas with boulders and inselbergs
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Other areas of the site with large sheet rock outcroppings are south of the two water
bodies on site as well as far south and south west. Areas abutting Shamirpet Lake have a
combination of sheet rock and residual boulder formations. The tors here are found in
concentration similar to the ones found north of the temple. These tors represent an opportunity
and a constraint. They provide an opportunity to allow public engagement through trails as they
are a varied geomorphological form and thus an area of interest. The constraint here is that they
also support rich biodiversity. Trading off between these two polarities, the final design outcome
allows people to experience the tors but in a limited area.
A study assessing rock-climbing effects on cliff-plant communities at Joshua Tree
National Park found that abundance of vegetative cover and plant diversity decreased with
increase in rock-climbing activity on cliff faces and base (Camp and Knight 302). This study
recommends implementing certain management measures to mitigate these climbing effects.
This project utilizes the recommended measures to minimize human activity impacts on site.
“Controlled access to climbing” (Camp and Knight 1306) has been translated to non-bouldering
in the proposed Geopark. The Geopark site is located in potential urban growth area and is
already stressed with significant loss of ecological integrity due to surrounding urban activity.
Thus, to enable ecological systems to rejuvenate, programming decisions of non-bouldering were
adopted. The study also recommends controlling recreational activity behavior that occurs on site
through use of trails and other design elements that “focus disturbances” (1306). Termed
“temporal closure”, this directed human-landscape interaction is employed in the final design
outcome to ensure that remaining ecologically sensitive areas of the site are allowed to flourish
undisturbed (Camp and Knight 1306).
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Climate
Hyderabad, lying on the Deccan Plateau, is a hot arid ecosubregion (Krishna 55). The
site’s climate is, therefore, typical of the region. Summers are hot and dry. The average
maximum temperature reached during a hot summer day is 43 degrees Celsius. Monsoons,
lasting for approximately 3-4 months, follow. The annual precipitation in (now erstwhile)
Andhra Pradesh ranges from 500 mm – 1200 mm and averages at about 890 mm (Krishna 5660). A mild winter follows the rainy season with average minimum temperatures ranging
between 12.5 – 21.5 degrees Celsius (Krishna 60).
A south-westerly wind during summers, especially in the evenings, alleviates the buildup
of heat during the day. This south-westerly wind is experienced quite prominently at the site
given the absence of obstructing elements around and the higher elevation of most of its areas.

Biological
Plant Communities
Vegetation characterizing this hot, arid ecosubregion is dry deciduous forest, open scrub
and intermittent grasslands (Rock Sites of Andhra Pradesh and Krishna 57). Thus, the vegetation
found at Venkateshwaragutta typifies the general vegetation of the area.
Information presented in Rock Sites of Andhra Pradesh published by the Society to Save
Rocks lists approximately 60 species of trees, shrubs and herbs found at the site. A closer
investigation of these 60 species revealed that several plants have medicinal value and are used
in preparing medicines in Ayurvedic, Unani and Homoeopathy medicine forms.
Figure 47 and 48 on depict a selection of the flora found at the site.
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Figure 47: Plant Communities found on site, as listed by the Society to Save Rocks in the
publication, Rock Sites of Andhra Pradesh
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Figure 48: Plant Communities found on site, as listed by the Society to Save Rocks in the
publication, Rock Sites of Andhra Pradesh

From the information provided by the Society’s scientific survey, aquatic plants and
grasses were identified. These plants will be essential in restoring wetland habitat around the two
water bodies at the foot of the tallest hillock, around Shamirpet Lake and along the edges of Site
3 – the stream channel flowing into Shamirpet Lake. These plants are pictured in figure 49. They
have been utilized in the final design outcome’s plant palette to showcase medicinal and
agricultural gardens.
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Figure 49: Aquatic plant communities found on site, as listed by the Society to Save Rocks in the
publication, Rock Sites of Andhra Pradesh

Wildlife
Faunal diversity on site is rich, well-represented and unique to rock habitats. Kites,
Eagles, Vultures and Hawks use elevated rock-niches as roosting sites. These birds are not
commonly found in highly urbanized areas of the city’s core. However, the scientific survey
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reports these birds as “abundantly occurring” at various investigated rock sites including
Venkateshwaragutta.
Birds such as the Painted Stork and Yellow Bittern are found along wetland areas near

the Shamirpet Lake, and the two water bodies. The rejuvenation of these sensitive eco-areas will
enable an increase in the numbers of related aquatic wildlife. Figure 50 lists a selection of
wildlife found on site.

Figure 50: Wildlife community at Venkateshwaragutta, as listed by the Society to Save Rocks in
the publication, Rock Sites of Andhra Pradesh
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Ecologically Sensitive Areas
Based on hydrological, plant and wildlife assessments, a cumulative natural assessment was done
to identify ecologically sensitive areas. These assessments are pictured in figure 51 and 52.

Figure 51: Cumulative Natural Assessment
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Figure 52: Assessment of eco-sensitive areas based on natural - floral and faunal assessment
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Cultural
Land Use (Existing and proposed land use of site, Disturbed areas of site, Existing and
proposed 2031 master plan zoning for adjacent land)
This site’s boundary was marked based on proposed land uses detailed out in HMDA’s
2031 master plan for Greater Hyderabad. Therefore, the map used to demarcate the site’s
boundaries was also used to compare proposed land uses of the site with its existing (and
upcoming) land uses.
The site’s description, in Site Selection, details out plans of the HMWS & SB in
constructing India’s largest master-balancing water reservoir on the site’s tallest hillock with a
plinth area of 12 acres and a built-up area of 7.5 acres (Quader).
Proposed land uses for the area largely fall under Forest land use, Conservation land use
and Peri-Urban land use. This zoning makes it clear that the government authorities intended the
site and its surrounding areas to be a green zone. Other political decisions, and the need to fulfill
the city and citizens’ civic requirements, necessitated the construction of a 150 million-gallonsper-day (mld) water reservoir on the site’s land zoned for Forest land use (Reddy 6).
The religious temple, water reservoir and an asphalt road form the site’s existing land
uses. Their location on site indicates the most intervened and disturbed areas.
This comparative assessment of existing and proposed land uses, coupled with the site’s
natural assessment indicated that the design proposal should largely align with conservation land
uses originally intended in the 2031 master plan.
Figure 53 shows the site’s land uses according to HMDA’s 2031 master plan. Figure 54
shows existing and upcoming land uses.
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Figure 53: HMDA’s proposed land uses for the site - 2031 master plan for Greater Hyderabad
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Figure 54: Existing land uses on site
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Additionally, land uses in the site’s vicinity were documented. This assessment enabled
in determining that the area around the site is largely mixed-use comprising residential,
educational, institutional, religious and recreational uses (figure 55). Thus, different types of
visitors and users can be found in the site’s vicinity. The presence of educational and higher
education institutions indicates the presence of a large, varied age-range student community.
Hence, there is an existing user base for the project’s goal of promoting scholarship on the site’s
geology through an interpretive center and graduate field research labs. The presence of religious
and spiritual uses around the site in the form of places of worship indicated a regular crowd of
faithful visiting the site’s vicinity. The temple on site is also an important destination for
devotees. Therefore, the site’s proposed land uses to promote education would need to be
balanced with the site and its neighboring spiritual character.
Further, despite the considerable distance of the site from the city’s core, several visitors
were already drawn to the area due to the presence of popular weekend recreational destinations
such as resorts around the site (figure 56). The site would also, therefore, have the positive
impact of having these visitors and devotees spill onto it as the site’s users.
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Figure 55: Land uses in and around the site

Figure 56: Land uses in the site’s vicinity
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Legal
Land zoned under Forest land use on site is owned by the government of (now erstwhile)
Andhra Pradesh. This area was also notified as “Rock Heritage Precinct” under Government
Order no. 68 that defines the State’s Heritage Regulations (Reddy 6) Adjacent land uses falling
under peri-urban and conservation land use zones have various private ownerships.

Circulation
An arterial road connects the site from the major Rajiv Rahadari, Hyderabad-Karimnagar
highway, enabling all types of vehicular commuting on both these roads. Road hierarchies and
associated variables such as noise, traffic and pollution are pictured in figure 57.

Rajiv Rahadari,
HyderabadKarimnagar

Figure 57: Road hierarchy around site
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Edge Conditions
Factors affecting experiential quality at the site’s edges were assessed in this section.
Visibility, Visual Quality and Noise were the three main factors being investigated. The effects
of noise impacting edges due to the presence of roads and traffic volumes was investigated in the
Circulation assessment detailed out above.
Visibility and Visual Quality of views – both looking in and out – were assessed through
Google earth’s 3D terrain viewing capabilities and site photographs.
Figure 58 depicts a series of images that were used to evaluate the views of the site from
different points of travel along roads bordering the site.
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Figure 58: Views looking into the site from different travel points along roads bounding the site
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Historic – Buildings and Landmarks
The temple on site was investigated to assess the cultural significance it imparted to the site.
Venkateshwaragutta – the area – derives its name from the temple built after Sri Kshetragiri
Venkateshwara Swamy. The temple was built “around a cave and seven boulders” according to a
report on it in the Society to Save Rocks’ April – June 2014 newsletter.
The image in figure 59 shows a portion of the temple constructed in integration with the site’s
boulders. This sensitivity to the natural environment by a cultural building of great importance to
devotees and Hyderabad’s citizens served as a guideline for proposed Geopark interventions.
Trails and other built interventions could be seamlessly integrated with the boulders on site, in
the manner of the temple’s construction, with minimal adverse impact. This would also serve to
be the best educator on harmonious co-existence of natural and cultural attributes of a city’s
landscape.
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Image: Jason Sunit Dev

Image: Jason Sunit Dev

Image: Jason Sunit Dev

Image: Jason Sunit Dev

Figure 59: The north entrance to the temple road is marked by a traditional archway. The
temple on site is an excellent example of harmonious built-environment integration with the
natural landscape
Further, a cumulative cultural assessment of the site was done as pictured in figure 60
identifying major land uses occurring immediately adjacent to the site’s demarcated boundaries
and informal ‘kucchha’ mud pathways created over time on site by people accessing parts of it.
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Figure 60: Cumulative Cultural Assessment

The following pages illustrate existing site conditions through site photographs (figure 61 – 65).
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Image: Afrin Humayon and Sandeep Raj

Image: Afrin Humayon and Sandeep Raj

Image: Premson Rodriguez

Image: Premson Rodriguez

Image: Premson Rodriguez

Image: Premson Rodriguez

Image: Afrin Humayon and Sandeep Raj

Figure 61: View of tallest hill; rocks on hill before and after reservoir construction activity
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Image: Masood Humayun

Image: Jason Sunit Dev

Image: Masood Humayun

Figure 62: Images looking out from the east face of the temple towards the east edge of the site
showing unobstructed views and rocky ridges dropping below
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Image: Afrin Humayon and Sandeep Raj

Image: Afrin Humayon and Sandeep Raj

Figure 63: Images depicting the water bodies at the base of the tallest hillock, down south. The
image on the top right also shows Shamirpet Lake in the distance
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Image: Afrin Humayon and Sandeep Raj

Image: Afrin Humayon and Sandeep Raj

Figure 64: Images showing the different geomorphological attributes found at the top of the hill
(top right) and at its base (bottom left). While larger boulders are found at the top, sheet rock is
more prominent below with smaller boulders

Figure 65: A signboard at the entrance to the north temple road declaring the impending
reservoir construction

121

SITE PROGRAMMING
To derive spatial requirements for the Geopark, a targeted user group was identified with
a listing of their needs on site. In identifying user group requirements, first, observational
evaluations of public engagement with Hyderabad’s rocks occurring through the Society to Save
Rocks’ “rock walks” were delineated as public-desired activities. Figure 66 depicts the main
approaches of Hyderabadis’ engagement with their natural environment.

Figure 66: The range of activities through which Hyderabad citizenry engages with the granitic
landscape. These activities were incorporated as part of the Geopark program
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Second, literature and precedent studies were also utilized to inform requirements of
directed user base.
Accordingly, five primary user groups of the Venkateshwaragutta Geopark were
identified. The groups and their requirements are detailed out in tabular format below.

User Group

Demographic Type of Visitor:

Needs of User Group

First Time/Regular
Tourists

0 – 70/80

First Time



Signage



National



Information



Internatio



Accessibility (Easy)

nal



Need to be able to see
“main attraction”



Parking + Utilities
(restrooms)

School Groups

3 – 15

First Time and

EDUCATIONAL

Regular

RECREATION
Interpretation Opportunities:


Signage



Discovery along trails



Group Learning
Spaces (or smaller
breakout spaces)



Information
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Accessibility (Easy,
Medium and
Adventurous)



Spaces to participate in
interpretive education
during events such as
“Rockathon”


Families

0 – 70/80

Utilities (restrooms)

First Time and

ACTIVE & PASSIVE

Regular

RECREATION


Picnic areas



Areas that allow for
small group gatherings



Areas opening up to
views



Easily accessible trails



Parking + Utilities
(restrooms)

Rock Enthusiasts

3 – 80/90

Regular

ACTIVE RECREATION


Multiple options to get
onto trails other than
main entry to site



Accessibility to some
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tough terrain


Easy and Medium
accessibility levels to
trails



Not encouraging
bouldering for this
group at this site

Devotees and
Pilgrims

0 – 70/80

Regular



Direct path to temple



Create spiritual
character around
temple (perhaps
enclosed as spiritual
complex)



Allow for
opportunities to pick
flowers from gardens
around (or on
reservoir) to be used as
deity-offerings

Based on user group requirements, resultant site program was drafted at macro and micro
site design levels. The macro site design considers the entire 600-hectare site as a whole and
aims at creating a master plan that fulfills program objectives at a larger scale. The micro site
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design consists of treatment of the 7.5-acre reservoir by attempting to integrate it with the
Geopark and its rock-conservation ethos as a whole. Presented below is the project’s program
derived from user requirements, literature and precedent assessments.

Goal 1: Protection of Rockscapes through India’s First Geopark


Minimize disturbance on site from potential construction activity by siting activities in
the following zones:
-

Disturbed areas so that new construction does not lead to alteration of undisturbed
site’s character

-

Areas close to the main road to eliminate construction of new roads and further
disturbance within site

-

Areas lying on relatively flat and non-dramatic topography to prevent blasting or
destruction of rocky, dramatic topography for construction



Allow for discovery and experiential opportunities of rocks in a manner that is nonintrusive to the rocky habitat:
-

Create trails in areas typifying the geology of the area

-

Limit human presence on the site to areas in the vicinity of
development/constructed areas to allow ecosystems to flourish

-

Allow adventurous trail opportunities and limit sports activity related to rocks
such as bouldering



Demonstrate the value of integrating rockscapes with educative, cultural and recreational
programming to protect, enhance and celebrate them thus allowing for similar uses and
protection avenues for other endangered rock sites:
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-

Create interpretive educational opportunities on site

-

Enhance cultural and spiritual setting of temple through a culturally and
spiritually relevant temple flower garden

-

Create recreational opportunities through trails

-

Synergize these three site functions to work in tandem as one whole

Goal 2: Protect site’s fragile ecosystem (more of a long-term/future recommendation goal):


Four-tier effort to protect site’s exiting biodiversity and endangered species and provide
opportunities for revival:
-

Tier 1 – Limit accessibility and bouldering activities within main site (site 1) to
allow flora to sustainably grow.

-

Tier 2 – Limit accessibility around Shamirpet Lake area to create connected
vegetated habitat corridor between sites 1 and 2.

-

Tier 3 – Provide vegetated buffer along stream channel at site 3 to allow disturbed
wetland habitat’s regeneration.

-

Tier 4 – Recommend connecting cumulative site (1,2 and 3) with Shamirpet Deer
Park south of the site and Yadawaram Reserved forest area north of the site as a
larger vegetated habitat corridor.

Goal 3: Physical and Emotional Engagement with Landscape


Create opportunities to experience the landscape
-

Adopt Americans with Disabilities Act (ADA) Standards for Accessible Design to
provide accessible trails through varying site features allowing for universal
discovery of the site’s geology, ecology and unique flora-fauna.
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-

Provide small breakout spaces along trails that can be used for assembly by
groups of visitors – families or schools groups – that serve as rest areas, picnic
areas, and informal learning spaces.

-

Provide an additional option for regular visitors and rock enthusiasts to access
trails from a trailhead other than the one located at the main entrance.

-

Provide an adventurous leg to the trail to challenge rock enthusiasts.

-

Create areas along trails or at the end of trails that reward visitors with vistas.

-

Provide the local community with direct access to the temple.

-

Create flower gardens around the temple or on the reservoir that can be used by
devotees for temple-offerings.

-

Create a space that can be used by the temple and devotees to put up celebratory
performances related to the temple’s festivities on religious occasions. The space
should also be able to accommodate an audience watching the performance.

Goal 4: Promote Environmental Literacy that Inspires Environmental Stewardship


Create opportunities for school groups to discover, interpret and learn about the
landscape:
-

Provide trails (easy and medium accessibility); create adventurous trail legs to
allow opportunities that mix play with learning.

-

Provide signage and interpretive information displays.

-

Provide a formal learning studio space on the most disturbed area on site that
facilitates dedicated group-learning opportunities.

-

Provide for a space that can be used to participate in interpretive education
activities conducted by the Society to Save Rocks such as the annual
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“Rockathon.” This space could be integrated with the learning studio or the
temple’s performance space.
-

Provide a visitor center that offers interpretive education about the site’s geology
and the significance of the Geopark.



Promote scientific scholarship on the Deccan Plateau’s geology and ecosystems:
-

Identify and develop an area housing lodging, research and dining spaces for
university-level students that allow graduate and doctorate-level field research on
the geology and associated habitat of the site.

In addition, site programming aligns with the Global Network of National Geoparks’ directives
on successful qualification criteria for a potential Geopark (GGN):


Size and Setting
-

“Is large enough in size to serve local, economic and cultural development.” The park is of a sizeable area that affords opportunities for geo-tourism,
sustainable tourism and is culturally synchronized, thus providing scope for
economic growth in the area.

-

“Showcases synergy between Geodiversity, Biodiversity and Culture.” – The park
operates at two scales to integrate education, environmental conservation and
spiritual tradition through programmatic elements translating into a synergistic
outcome as demonstrated in the chapter Design Process and Outcome.



Management and Local Involvement:
-

“Geological features need to be accessible to visitors.” – Universal accessibility
has been ensured in the final design outcome to allow universal engagement with
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the rocks and other interpretive features of the Geopark. These include ADA
accessible trails, a cable car and an elevated interpretive agriculture platform.
“Strong local involvement in establishment of park.” – Community involvement
in the form of feedback from the Society to Save Rocks was incorporated at all
stages of the project – site selection through site programming.


Economic Development:
-

“Sustainable economic development – Geo-tourism.” – Positioned as India’s first
Geopark, the Venkateshwaragutta site provides tremendous opportunity for
economic development in the form of geo-tourism.



Education:
-

“Communicate Geoscientific knowledge + Environmental concepts + Cultural
concepts.” – Interpretive and educational features have been incorporated at both
site design levels to facilitate learning of geology, ecology and rock habitats,
urban water conservation, local food traditions stemming from nutritional
component added by rock-derived soils and medicinal use of local flora.



Protection and Conservation
-

Being the overarching goal of this project, protection and conservation of rocks is
achieved through several approaches at both site design level such as minimal site
intervention, limiting adversely impacting bouldering activity, creating nonintrusive rock-engagement opportunities and rejuvenating micro ecosystems.

Finally, tying in overall project goals, key programmatic spaces were derived which were also
based on the user groups, requirements and site program elaborated above. Figure 67 illustrates
the site’s spatial requirements.
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Figure 67: Venkateshwaragutta Geopark’s key spatial requirements tied in with project’s goals
of Recreation, Education and Conservation

These spaces are vital design elements of the Geopark’s macro and micro site design that
enable achievement of programmatic goals and requirements as demonstrated in the next
chapter.
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THEORETICAL FOUNDATIONS: LITERATURE REVIEW
The introductory chapter of this report lays out that natural and cultural forces acting on a
place shape landscapes.
Peter Jacobs reinforces this idea when he theorizes that landscapes are a mix of nature
and culture and lie “suspended between the two” (Swaffield 117). Within this nature-culture
amalgam, some landscapes display a genius loci and unique regional identity. Indeed, the
uniqueness of landscapes is borne out of their nesting “within a particular topos, or
‘topography’”, as postulated by James Corner (Swaffield 147). These landscapes accrue a
regional identity when they display “peculiar characteristics” that, as Michael Hough posits, “a
place has when it somehow belongs to its location and nowhere else” (Swaffield 210). Building
up on nature-culture as two fundamental landscape-definers, Hough adds that regional identity
becomes the “collective reaction of people to their environment over time” (Swaffield 210).
Further, a city and its landscape are an inextricable part of each other. Each, in a sense, is
born out of the other and each impacts the character of the other. Several scholars have
recognized this fact. Li Zhang states that “the urban landscape is born of the relationship between
the culture of humans and a particular natural environment” (Zhang 2) in her dissertation on
Preserving Cultural Identity through a Morphological Approach. Aligning with these theses, a
roadmap can be drawn to understand Hyderabad’s genius loci, its significance to Hyderabadis,
the reasons for its loss and the Geopark as a proposed protection model.

Genius Loci and Significance
Hyderabad is located on the Deccan Plateau. The Plateau’s iconic geologic composition
gives the city’s natural landscape a distinctly unique character. This character can instantly be
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associated with Hyderabad and a few surrounding areas of the region. The igneous rocks and
rocky topography imbue genius loci to the city. Ivo Strecker talks about the “genius loci” of a
place – every place having a character that establishes “meaning and orientation” and therefore
helps people develop a kind of “friendship” and “meaningful relationship” with the place they
inhabit. People perceive the characteristics of their environment as a kind of “environmental
image” that provides them with an orientation and a sense of security.
Jansen, through his study Defining Identity in the Face of Rapid Urban Growth:
Changing Times in a Regional Australian City affirmed that the identity of a place can be
composed of several elements such as “sense of community, heritage and history, social and
economic growth, geography of place, and local leadership and vision.” (Jansen, abstract).
Building on the element of geography of place defining the spirit of that place, Zhang mentions
that it is historic geographic landscapes and their relationship with people that impart
“uniqueness” (Zhang 3) to a place. The “degradation” (Zhang 3) of the character of such places
and the physical environment that makes it would eventually lead to the diminution of the
cultural identity of that place. This is because the cultural identities are strongly tied with
physical characteristics of a place, (Zhang 3). Robert Schafer, in his editorial in Topos (About
Landscape) echoes similar views about a landscape and its relationship with its people. He states
that landscape is essentially a “human construct” (Topos 3) and is created by the “individual”
(Topos 3) who perceives and evaluates his environment.
The object of the snippets above is to demonstrate that genius loci of a place is a
recognized concept, valued for the character it imparts to a place and community and the
importance it holds in preservationists theories on landscape and the city.
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Hyderabadis have historically connected with their landscape’s genius loci by having the
mighty granite boulders shoulder some their most important cultural buildings. The Golconda
Fort, testament to Hyderabad’s evolution, still stands robust today on the 400-foot tall “Golla
Konda” granite hill, a perfect location for a historic fortress overlooking the city and defending
its people (ASI and GHMC).
Ancient religious architecture, associated with celebrating gods, cults and the conduction
of ceremonial rites, is largely located in places that people associate as earthly allegories of the
Divine. Although there are numerous examples of religious spaces located in niches carved into
mountains, in caves underground or in thick forests where probably devotees felt a connect with
nature and the sublime through the contemplative quiet of their untouched surroundings, there
are other religious structures which emphasize ascendancy – up, skywards - as a metaphor for the
forging of a connection between man and god. Hyderabadis have connected spiritually and
religiously with their rocky landscape, locating religious structures on the peaks of hills, in an
effort towards connecting with divinity through ascendancy. Perhaps, these majestic rocks and
boulders have provided a “sensory experience” that moved viewers and caused them to “reflect
upon religious meaning as well as one’s position in the universe” (Marc Treib in Swaffield 100101). Dharmendra Prasad, in his book Social and Cultural Geography of Hyderabad City: A
Historical Perspective lists several historic religious structures built on Hyderabad’s granitic
hills.

Loss of Genius Loci
The spirit of place, however, is not always well handed down from generation to
generation or from one timeline of a city’s development to the other. Urban development and
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regional-identity preservation have successfully gone hand-in-hand in major European
metropolises, (Zhang 2). Most rapidly evolving cities face the classic conflict of loss of
established cultural identities due to urban development turmoil.
One of the most pressing problems facing Hyderabad today is the relentless destruction
of its natural landscape. This issue covers three realms: ecological, geological and cultural.
While most citizens of the city who are aware of this problem recognize the grave threat to the
environment and wildlife habitat of the region, what goes unnoticed is the erosion of the city’s
unique character. The race towards urbanization, something that is associated with progress, is
leading to an unwitting sameness of place, Edward Casey’s much decried fate of places in The
Fate of Place: A Philosophical History. However, the least conspicuous of the repercussions is
the cultural impact that this problem has on Hyderabadi citizens. They are robbed of sociable,
pleasurable, natural outdoor environments in their city which offer scope for recreation.
Presented below are examples of different approaches to protecting unique landscapes
worldwide in the face of urbanization-genius loci tussle.
Palmer, in his dissertation Preserving the Past and Planning the Future in Pasadena,
Riverside and San Bernadino, makes the case for urban renewal to occur in conjunction with
“existing civic structure” (Palmer 8) and “established ways of life” (Palmer 8). He cites the
instances of the Tijeras Urban Renewal project and the Golden Triangle in Albuquerque and
Pittsburgh respectively that revived their urban districts to economic boom but were unable to
imbibe “shared local culture and history” (Palmer 8) of those places into their development
schemes leading to dissatisfaction among citizens.
Li Zhang adopts a morphological approach to study the urban development trends of Jinan
over time to determine the city’s interaction with its natural landscape and to assess how best this
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landscape can now be integrated into the city’s growing fabric. Nominating the city as a World
Heritage Site is the primary preservation step advocated by her.
Lekan’s study Imagining the Nation in Nature: Landscape Preservation and German Identity
describes citizens’ movements that are borne out a love for the natural environment of a place
and a sense of stewardship ad preservation. Starting out as largely amateur groups, these
organizations are sometimes successful in pressing local governments to bring about policy
changes and new regulations for preserving sense of place. Hyderabad has seen a similar
citizen’s movement in the Society to Save Rocks and this organization has worked towards
formulation of new regulations to protect the rocks and increase public awareness about the need
to protect the city’s natural landscape.
Steinitz, in his essay that looks at influential ideas in landscape planning over time, cites the
example of Mount Huangshan. It is a landscape of natural and cultural importance to China. Its
preservation as a World Heritage site by UNESCO affirms the idea that ‘landscape be protected
because of its role as a symbol of culture’ (Steinitz 76).
The methodologies adopted by various authors above to arrive at protection schemes for
the regional identity of a place are valuable to this research. They form guidelines that can be
followed for this project’s investigations. A statistical confirmation of the value and importance
of Hyderabad’s rocky landscape will help bolster the call for its preservation whereas a
morphological study of Hyderabad’s urban development trends – past, present and projected
future – will help chart out a preservation program that not only integrates the rocks with urban
growth but also protects them as a possible sites of UNESCO / World Heritage importance.
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The Geopark – A Protection Model
This portion of the chapter aims at exploring how the Geopark solution could best be
molded for optimal use by the people of the city.
This project’s solution – a Geopark - centers on the idea of reclaiming and restoring a
rock site. This reclamation and restoration will be aimed at reintroducing the three aspects of
ecology, geologic preservation and cultural environs introduced above.
The Geopark will be the first of its kind in Hyderabad and India. It will, therefore, be an
experiment in testing out its success, both in term of creating a natural environment that supports
the diverse flora and fauna particular to this region and how well users take to the site.
Thereafter, the model could be replicated or adapted to other rock sites of the city and on a larger
scale.
In order to outline a detailed and well-crafted solution that addresses all aspects of the
problem, the following Lynch and Hack site design questions will have to be answered: “What
shall my focus be? What shall be its context? How shall they connect?” (Swaffield 58). The
focus here is reclaiming an endangered rock site and giving it back to the city as a place to own,
possess and enjoy. Additionally, the solution will also engage the users in education, recreation
and leisure. These will come under the ambit of the programmatic requirements of this design.
Further, the Geopark will give back the site its sense of place, linked to city’s culture. One of the
first steps towards arriving at the design solution will be gaining an understanding of the site’s
history – geologic, man-made, cultural and political. These histories will not only trace the path
of the site to its present-day condition, they will also help in informing the probable future of it.
This theory has been espoused by, among others, McHarg, Lynch and Hough. “Every site has a
history that bears on its present” Kevin Lynch and Gary Hack have stated in their seminal work,
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The Art of Site Planning (Swaffield 39). Therefore, the physical, biological and cultural history is
a tool that would lead to the understanding of the place and its co-tenants. Joan Woodward, in
Signature-Based Landscape Design (Swaffield 215) goes so far as to say that “the four processes
: geomorphic, climatic, biotic and cultural”, need to be understood to shape a landscape. Once
the site’s evolution is understood, the design solution can be imbued with a “sense of history”
(Hough in Swaffield 210).
Since the focus of this solution is on restoring the ecology and preserving the rocks, an
understanding of the geology is an important aspect of exploring design possibilities especially
because a million-year old slice of the earth’s history is so obviously situated for Man to see and
experience.
Another important tool that will further this solution will be the creation of an ecological
inventory that Ian McHarg suggests in An Ecological Method so that the site’s animal and plant
life is documented extensively and studied thoroughly to help inform design decisions (Swaffield
39).
The second task of the solution is communicating this unique geologic character and
functioning of the local ecology to users in order to sensitize them to issues of sustainability in
their own city - their backyard. “Environmental literacy”, a term used by Hough in Principles for
Regional Design, will not only help familiarize people with “place” and its “identity”, as he
postulates, but also promote environmental stewardship. In Imagining the Nation in Nature:
Landscape Preservation and German Identity, the author asserts that the “visual experience”
(Lekan 3) of Germany and Wilhelmine’s natural beauty was the prime driver for its citizens’
cultivation of “scientific knowledge” (Lekan 3) and refinement of “aesthetic sensibilities”
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(Lekan 3) – in other words, Germany’s landscape was responsible for the nation’s intellectual
and cultural progress.
One of the approaches adopted towards educating on Hyderabad’s granitic rocks will be
making explicit through the landscape, the ecosystem functions. This follows Robert Thayer’s
belief in making sustainable practices visible to users. Addressing this aspect will form an
important part of ensuring the landscape has a life well into the future. Educating the masses in
the regional ecology and its altered condition due to human impact is the need of the hour in
order to make progress in efforts of protecting Hyderabad’s natural landscape.
The ecological restoration proposed in this design will also take after Nassauer’s “cues
for care” (Swaffield 200) principle where familiar cultural patterns are used alongside restoration
systems so that users are gently eased into an unfamiliar terrain of sustainable living that then
becomes a part of their everyday urban life. To achieve a landscape that works in tandem with its
ecology, the site’s ecosystem will be restored where it has been disturbed or is absent. Further,
complexity in the ecosystem will be encouraged by the introduction and rejuvenation of a diverse
plant palette. This will allow habitats of various kinds to flourish. Ann Whiston Spirin’s An
Ecological Approach provides much of the theory on which this plan is based.
The third aspect of the solution will be trying to gauge the users’ pulse, their likes and
patterns of usage of public spaces to help craft the landscape. The fourth aspect of this solution is
centered on the theme of minimal intervention. Bernard Lassus, in his text Obligation of
Intervention, states that minimal intervention helps “ bring other tangible dimensions to what is
already there” (Swaffield 68). Peter Walker asserts that minimal intervention and design is a
method of that “rejects any attempt to intellectually, technically or industrially overcome the
forces of nature” (Swaffield 87). Such a design approach will be highly suitable in protecting
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Hyderabad’s rockscapes because it will harmonize with the natural environment and help
enhance its unique features. In the context of this statement, the site will, firstly, be chosen in a
part of Hyderabad that has densely populated surroundings. Such a site will bring with it the
urban irritants of pollution, noise and packed land uses. Instead of looking at these as annoyances
that need to be hidden, the project will try to actively integrate them with the landscape. This
urban infrastructure is an integral part of the city’s identity and its ‘now’. Similar to
Weiss/Manfredi’s treatment of subsurface latencies in Seattle’s Olympic Sculpture Park, this
project will embrace the city’s gritty infrastructural support system that is crucial to its
functioning. In doing so, this project will also focus on creating an enjoyable space and giving
users a “pleasurable experience” in the Geopark as Marc Treib emphasized in Must Landscapes
Mean? (Swaffield 100-101). The landscape will cater to the senses of sight, touch, smell and
hearing – creating a complete sensory experience. The meaning injected into or taken away from
this landscape will be each user’s own as he rightly points out in his essay.
The fifth aspect of this solution will deal with the use of local material – both plant and
architectural – in the landscape. The vernacular building traditions of this region for combating
hot summer temperatures and efficient means of capturing storm water will be studied. Useful
techniques will then be adapted in the design. This step will form another measure towards
making the landscape sustainable, adopting natural cues and minimizing the sourcing of
materials from distant places.
Finally, the last aspect this solution will address is designing for the fourth dimension.
The landscape will mimic the universe and its beings’ “timeless yearning that is evolution” that
Ian McHarg describes in Design with Nature. This means that the landscape will have the
capacity to grow and evolve over time. It will be flexible enough to change and adapt to altered
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uses in the future. Therefore, the landscape will function as a living organism, “landscape as
process” (Swaffield 173).
In conclusion, the urban Geopark proposed for Hyderabad will help in creating a setting
that celebrates the natural histories of the region, capitalizes on the unique genius loci they
provide and also encourage activities of educational and recreational use. As demonstrated, the
programmatic functions cover a variety of activities that range from active recreation to
opportunities for quiet contemplation. Amidst all this, the micro-ecology of the region is
reinstated to quietly chug away as a well-functioning system for the most part but highlighted in
certain areas for users to develop an appreciation for their environment. Thus, this solution
addresses the questions asked in the introduction that had defined the problem. The landscape
will, therefore, form a successful episode in the cityscape of Hyderabad in what is “a continuous
interplay of space and people” (Lynch and Hack in Site Planning, Swaffield 38).
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PRECEDENT STUDIES
Precedent landscape design projects were investigated to extract relevant design
strategies that would help achieve the site’s programmatic goals. The process of programming
the site itself was cyclical. Program objectives were drafted based on problem definition. Case
studies relevant to different programming aspects were then researched. New discoveries
obtained from literature and case study reviews then resulted in a revision of site program. Thus,
the site’s program and precedent cases helped inform the formulation and selection of each other.
Some programmatic goals were met by guidelines extracted from literature reviews.
Listed below are design strategies extracted from pertinent landscape design precedents as they
relate to certain objectives within each programmatic goal.

Goal Requirement - Interpretive Visitor Center, Spaces that engage sense of wonderment and
learning
Precedent Case – Islandwood, Bainbridge Island, Washington, USA
It is a six-acre interpretive and multi-unit residential campus built on a 255-acre restored
nature preserve on Bainbridge Island in Washington (Moody and Enlow) (figure 68).
Design Takeaways:
1. Interpretive Visitor Center – Spatial size of Islandwood’s visitor center was incorporated
into this design.
2. Learning Studio – Islandwood’s 7,500 sq. ft. learning studios (figure 68) provide spaces
for shared learning to occur by allowing for a group to gather and engage in interpretive
educational activities. The idea of a “learning studio” where groups of students could
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gather and participate in activities that promote learning was incorporated in the final
design outcome. “Rockathon”, a rock-engagement event held by the Society to Save
Rocks could also accommodate some of its activities such as drawing competitions in the
learning studio.
3. Floating Classroom: A floating classroom located in the middle of a water body on
Islandwood’s campus provides opportunities for intimate exposure to the landscape and
thus, richer educational prospects (figure 68). The idea of engaging closely with nature
was adopted from Islandwood but translated in the form of “Breakout Spaces” located
along trails in this project’s outcome. These allow a group to informally gather while on a
trail and engage in interpretive discussions over field observations made along the trail.

Figure 68: Site Map of Islandwood; Learning Studios – interior and exterior view; Floating
Classroom (Sourced from Moody, 2008 and Enlow 2003)
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Goal Requirement – Provide trails that allow landscape discovery and engagement.
Precedent – AmericanTrails.org repository
Design Takeaways – Several articles on trail planning informed the following design decision for
this project – to provide trails categorized according to challenge level and specific area of
interest/views offered. Thus challenge levels provided in this project’s solution are - high,
moderate, and universally accessible conforming to American with Disabilities Act accessibility
guidelines. The trails also loop through different areas of geology and ecology providing varied
site experiences.
Goal Requirement – Low-impact method to experience landscape
Precedent – Water Pollution Control Laboratory, Oregon, USA
This is a rainwater runoff treatment facility that employs several sustainable water
purification strategies.
Design Takeaways – This project provided two main takeaways. First, an elevated viewing
platform in this facility allows visitors to observe storm water ponding and infiltration from
above (Hinshaw 1997 and Thompson 1999). This is a useful strategy to provide low-impact
close interaction with sensitive natural areas. Portions of trails have been elevated in this project
to provide minimally intrusive yet educative experiences of concentrated boulder areas with rich
plant life. Also, elevated trails over agricultural fields demonstrate natural-cultural interactions of
rocks and human life where soil enriched by the rocks’ mineralogical content is utilized by
humans in food production
Second, oversized scuppers on this facility’s roof demonstrate the collection and
channelizing of rainwater runoff to ponding and treatment areas (figure 70) (Hinshaw 1997 and
Thompson 1999). This feature helps reveal storm runoff flow and educate on storm water
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conservation and possible reuse (figure 70). A similar strategy has been employed in draining
runoff from roofs in this projects design, slowing runoff through granite-lined pathways,
channeling it to irrigate vegetation and revealing runoff flow. This provides interpretive
educational opportunities on storm water conservation for this project.

http://www.artonfile.com/detail.aspx?id=UEI-01-06-04

Figure 69: Elevated walkway at the Water Pollution Control Laboratory offering a non-intrusive
method of experiencing the landscape

Figure 70: Oversized scuppers channeling storm water runoff and revealing sustainable design
practices (Image Thompson, 1999)
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The following precedents outline strategies that help transform the 7.5-acre unexpected and
under-construction built-intervention on site. A flower garden planned on the reservoir’s rooftop
forges spiritual and cultural connections with the temple on site even as it educates on native
temple plants, medicinal plants and utilizing storm water in productive ways to irrigate plants.
Specific design tactics have been adopted from case studies below to achieve this transformation.

Goal Requirement – Direct visitor movement; provide sheltered sitting spaces for individuals and
groups along movement zone.
Precedent – South Bank Parklands, Brisbane, Australia
It is a mixed-program site providing vegetated areas, plazas and a riverfront promenade
on 17.f hectares along the Brisbane River.
Design Takeaways – The Bougainvillea Arbor (figure 71) demonstrates seamless integration of a
walkway with vegetated canopy and tensile structures to provide shaded recreational areas in a
climate relatively hot climatic area (visitbrisbane.com.au and Wikipedia). This strategy was
adopted to provide a shaded walkway directing visitor traffic to through a desired path of travel
while creating small, informal seating areas along it to help give the space a range of scales.
Additionally, native vegetation was used to shade the walkway thus providing interpretive
education on this project site’s plant life.
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Figure 71: Images owned by Owen Wilson Photography (owenwilson.com.au) picturing the
covered Bougainvillea Arbor that spans approximately 1000 km of walkway along the Brisbane
River in Australia. Similar shaded pathway-design was utilized to divert visitor traffic along a
desired travel route in this project.

Goal Requirement – Create a rooftop garden accommodating gathering spaces and interpretive
opportunities
Precedent – Crown Sky Garden, Ann and Robert H. Lurie Children’s Hospital of Chicago, USA
This is a healing garden located on a 5,000 sq. foot, 11th floor rooftop within a glass
green house (figure 72).
Design Takeaways – The Crown Sky Garden is a space fostering regenerative health healing
through vegetated, natural and sunlit areas. Despite being a healthcare design project, it formed
an important influencer in transforming the 7.5-acre concrete rooftop reservoir on this project’s
site. Individual and collective spaces are carved out on a rectangular rooftop base through the use
of curved design language in the Crown Sky Garden. This language also helps soften the sharp
geometry of the rectangular roof this garden sits on. Similar design language was utilized in this
project’s solution to create sociable and contemplative spaces on a reservoir rooftop while also
tempering hard edges of the structure. Further, the Sky Garden demonstrated successful
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vegetation of a roof with tall bamboo plantings. The height of these plants aids in demarcating
and enclosing spaces. The same strategy was adopted in this project’s design to provide space,
visual enclosure, through plantings.

Figure 72: An Image sourced from the webpage of the American Society of Landscape Architects
categorized under its 2013 Professional Awards showing use of curved design language in
Crown Sky Garden used to create individual and collective spaces.
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In addition to the precedents described above, a thorough investigation of green roofs was
conducted to inform the proposed design of an interpretive and spiritual flower garden on the
rooftop of the site’s water reservoir.
Founder and President of Green Roofs for Healthy Cities, Steven Peck, in his book
Award Winning Green Roof Designs states that rooftops, along with paved surfaces contribute to
the “urban heat island” effect resulting in raising atmospheric temperature by 1 – 6 degrees
Celsius in cities and suburbs (10). This implies that the 7.5 acre concrete reservoir rooftop at
Venkateshwaragutta will significantly impact temperature in the surrounding landscape.
Converting rooftops into green roofs is an efficient method to “provide soothing, calming places
where a building’s residents may reconnect with the land – a true oasis for horticultural therapy
and relaxation” (Peck 16; Snodgrass and McIntyre 34). Based on this theory, this project
researched several green roof projects to explore relevant design strategies that would allow
integrating Venkateshwaragutta reservoir’s rooftop into the natural and cultural landscape. Some
benefits of green roofs include management of storm water, harvesting solar energy, providing
natural cooling systems and mitigating urban heat island effects (Peck 18; Snodgrass and
McIntyre 21). Other incidental advantages include improvement in air quality due to vegetation
and integration of wildlife habitats in urban settings (Peck 18; Snodgrass and McIntyre 36). Peck
quantifies some of these benefits - green roofs aid in decreasing storm water volume by 10%
when implemented across the city and a reduction of up to 54% in individual sewer sheds (19).
He also points out that, contrary to popular belief, green roofs have enormous economic return
on investments. Savings occur in the areas of capital infrastructure due to increase in energy
efficiency and improved storm water management (Peck 19).
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A green roof allows vegetation to be grown on rooftops in layers of growing medium that
are situated on top of root-repellant material, drainage and water-proofing layers (Peck 20;
Snodgrass and McIntyre 51). Figure 73 shows the typical components of a green roof.

Figure 73: The components of a green roof and their functions (Snodgrass and McIntyre 51;
Peck 20)
This project utilizes an intensive green roof to integrate the reservoir roof with the
surrounding environment (figure 74). An intensive green roof is accessible by public and
supports a higher plant diversity due to deeper growing medium ( > 6 inches). When saturated,
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the weight of the growing medium can increase between 50-300 pounds per square feet. Thus, it
loads the building with greater weight, requires higher capital costs and is also maintenanceintensive (Peck 20). The reason for choosing an intensive roof over an extensive green roof for
this project’s design relates to programmatic requirements. It was a viable approach to interlink
the reservoir, dug into the hill face and situated close (about 150 meters) to a religious temple,
with the landscape in a manner that was functional, productive and useable by public.

Figure 74: An image sourced from Steven Peck’s Award Winning Green Roof Design depicting
the different types of green roofs. It shows the greater requirements for an intensive green roof in
terms of material, cost and maintenance (27)
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Several green roof precedents provided valuable design strategies. The Seapointe Village
Deck, a 4.5 acre green roof in New Jersey utilizes drip irrigation that is controlled by volumetric
sensors that have been embedded in decorative concrete pavement (Peck 52). This rooftop is
close to the size of roof area dealt with in the project. A similar design language was used, where
hard edges of the roof were softened with vegetative borders. Additionally, this rooftop does not
landscape the entire 4.5 acres with vegetation. It selectively vegetates areas to allow for
formation of publicly useable gathering spaces (figure 75). A similar strategy was utilized in the
final design outcome of this project.
The Peggy Notebaert Nature Museum in Chicago uses solar panels to power a trickle
pump that aids in the roof’s sub terrain drip irrigation system (Peck 73). Thus, going by this lead,
solar panels were incorporated in this project’s design to enable energy production which could
then be utilized to pump out collected storm water for irrigation purposes.
Another green roof precedent similar in program is the Schwab Rehabilitation Hospital in
Chicago. This 10,000 square foot green roof provides horticultural therapy through the use of
ornamental shrubs, a waterfall garden and fragrant plants. The garden also incorporates a 60-foot
stream channel (figure 76) (Peck 92). Venkateshwaragutta Geopark also features a garden
employing horticulture to aid in spiritual contemplation and interpretive education. Similar to
Schwab’s planting palette, the plants for this project’s rooftop flower garden include fragrant and
ornamental vegetation drawn from the regions’ native plant palette and also culturally
significant.
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Figure 75: Seapointe Village Deck. Strategic vegetation allowing for creation of spatial niches
(Peck 53).

153

Figure 76: Schwab Rehabilitation Hospital. Horticulture therapy through ornamental planting
and a stream channel (Peck 90).
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The precedent most pertinent to this project is the Mashantucket Pequot Museum and
Research Center in Connecticut. It is a 65,000 square-foot green roof honoring the Pequot
Tribe’s “sense of place” and revering their land that has been at the heart of several claim issues
since European settlement in the 1600s (Peck 108). This garden functions as an outdoor space,
serves as a gathering area for the museum’s reception and allows for demonstrations /
performances of traditional Native American games. It also educates the public of traditional
vegetation through a root, herb and berry garden. These plantings also supply local, seasonal and
traditional agricultural produce to the Museum’s kitchen and restaurant (figure 77) (Peck 108).
Termed an “ethnobotanic garden”, this green roof educates students about cultural traditions of a
people and their use of plants for medicine and food (Peck 108). Similarly, forging cultural
connections is a central theme of this project’s Geopark. It aligns with the Global Network of
National Geopark’s emphasis on culturally relevancy for a Geopark and helps establish familiar
cues in the solution’s design through which environmental education can be imparted with ease.
Therefore, an agricultural trail loop, flower, herb and crop gardens and main components of
Venkateshwaragutta’s green roof design on the reservoir rooftop. This has been detailed out in
the chapter Design Process and Outcome later in this report.

155

Figure 77: Mashantucket Pequot Museum and Research Center. Seen here is a multiuse space
on the green roof serving as a gathering place for community events. (Peck 109).

To address irrigation issues, one approach is flood systems. In this technique, the
drainage layer of the roof maintains a shallow water depth through the use of retention cells
(Cantor 82). Widely in use in Europe, a flood system is an “on demand” irrigation system where
water is replenished as it is consumed by vegetation (Cantor 82). Steven Cantor, in Green Roofs
in Sustainable Landscape Design states that a flood irrigation system is extremely suitable for
roofs with growing mediums in excess of 8 inches (82). He cites several benefits of this system
including low cost, low direct evaporation and ideal for roofs with shrubs and small trees (82).
This system is also suitable for installation of roofs graded for a slope of up to 2%. Because
water is provided at the rate that it is being drawn up by plants, there is not too much excess
water standing by. In cases of excess water, Cantor states that it can be stored either in the
drainage layer of channeled into cisterns and re-pumped back for irrigation (82).
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This project recommends the use of flood system to irrigate the proposed intensive green
roof and flower garden on the site’s reservoir, supplemented with manual irrigation as needed.
These green roof examples demonstrate the practical, aesthetic and functional uses of
green roofs in providing sociable environs that serve the community through programmatic uses
similar to Venkateshwaragutta’s Geopark.
In conclusion, different design strategies have been adopted from projects serving a
varied programmatic palette. As demonstrated above, most of these projects do not directly relate
to granite-landscape protection. However, each of them employs strong and successful design
tactics to accomplish key programmatic elements that overlap with this project. Providing
discovery-based learning spaces and innovative landscape-experiencing methods are
demonstrated by Islandwood and Oregon’s water treatment facility. AmericanTrails provides
vital trail-design guidelines that cater to all user groups outlined in this project to provide
education and recreation. Further, the Water Pollution Control Laboratory demonstrates nonintrusive methods to experience a landscape in an educative manner. Crown Sky Garden
provides the basis for planning and dealing with much of the reservoir area, an unforeseen and
upcoming built intervention on this project’s site that required integration with the natural
landscape.
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DESIGN PROCESS AND OUTCOME
As demonstrated in previous chapters, overarching goals for the Geopark include
conservation, educational recreation and ecological restoration that are anchored in the region
and site’s cultural identity. The site’s five identified user groups require active, passive and
educative recreation rooted in its cultural-spiritual background. The design solution meets these
goals within the site’s existing conditions. A significant micro-scale existing condition is having
a 7.5 acre built intervention on the site’s largest and tallest granitic hill, considerably altering
natural character. At the macro scale, the site’s location in a potential urban growth corridor in
the city implies further imminent impacts to natural and cultural landscape in its vicinity.
The Geopark proposal explained in this chapter was approached and designed at both the
scales mentioned above. The overall methodology that provides conceptual framework to the
solution at macro and micro scale is pictured in figure 78. To facilitate education, rockprotection and scientific geologic study, the best progression through the site was based on the
sequence Discovery-Information-Discovery. This sequence was one of two, originally worked
out to guide visitor motion through the site. Initially, the sequence Information-DiscoveryDiscovery was employed to lead a visitor, upon arrival, to the interpretive center. A visitor would
arrive at the visitor center, gain rock-related information and education and progress to discover
the park’s granitic landscape through trails. This scheme was dropped in favor of the second
sequence when the site’s existing condition was expanded during the project’s phase to include
the water reservoir’s construction. Bounded by this condition, the design sequence that best
enabled a visitor to interpret the Geopark’s landscape was Discovery-Information-Discovery.
This sequence enables a visitor arriving at one of the three Geopark entrances to progress
through trails thus experientially discovering the landscape, reach the interpretive center atop the
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reservoir to gain environmental information and then proceed to further landscape discovery by
walking along additional trails.

Figure 78: Sequence of visitor progression through site to facilitate interpretive environmental
education

Outlined in the following section is an explanation of the Geopark’s design at macro and
micro scale.
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Macro Site Design
Figure 67 illustrated the primary spatial requirements extracted from project goals and
programmatic requirements. These spaces are strategically placed in the site’s master plan to
achieve sub-goals connected with them.
Figure 79a lays out the Geopark master plan. Following is a description of site elements
numbered on the image (figure 79b).
1.

Two trailheads providing ADA access to the site. These entrances lie

along the existing temple road which meets maximum ADA slope – 8.33% required for
universal access. The existing road was retained and provisioned for universal access.
Each trailhead serves 10 parking requirements. Additionally, both the trail heads have 8
combined ADA-compliant parking spaces. These are 5 more than the minimum number
of 3 parking spaces required by guidelines for a total parking size of 51 – 75 vehicles.
Further, regular park visitors and rock enthusiast have the option of using these entrance
points to access trails as the trail leading out of the north entrance runs through
challenging rocky areas. Finally, using an existing road implies lesser construction
activity on site and therefore minimal intervention. Also, since this existing road connects
to two major arterial roads, north and east of the site, and provides the neighboring
community with access to the temple, it was retained and integrated into the master plan.
The east parking lot connects to an ADA accessible trail intertwined with an adventureplay trail specifically designed for kids. This trail is a series of steps and slides
connecting to the ADA accessible trail. It allows for adventurous discovery of geology
and rock ecosystems and playful interpretation (figure 80). In concept, this was derived
from Islandwood’s techniques of integrating learning into the built environment.
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Figure 79a: Macro site plan of entire Geopark
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Figure 79b: An axonometric diagram representing separated programmatic spatial uses
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Figure 80: A view of a portion of the adventure-play trail featuring a slide and steps to facilitate
discovery based learning during play

2.

This is the primary site entrance serving a higher parking requirement. It

may be recalled that site assessment revealed this area of the site to be most suitable for
new construction. Topographically non-dramatic and abutting the east site boundary, this
area is accessible via an arterial road off-shooting from the major Rajiv Rahadari
National Highway. Therefore, the highway and arterial road will be capable of supporting
larger traffic volumes at present and in the future and will best allow heavy-traffic access
to the site.
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3.

The parking lot has 70 parking spaces and also allows service vehicles to

enter, park and turn around. Islandwood served as the precedent in quantifying parking
requirements. Furthermore, the parking area features a drop-off point where visitors can
disembark from cars and bigger vehicles such as buses. A drop-off area at a facility’s
entrance is not common in most public buildings in Hyderabad. This feature was also
derived from Islandwood to allow safe entry for school children and tourist groups
disembarking buses. Both these users form a majority of the user group spectrum that
was established in earlier chapters.
4.

A cable car connects two trail systems – the ADA accessible trail (figure

81) colored blue and the steeper trail seen in orange. This car gives severe mobilityimpaired access for easier admittance to the temple, reservoir and the hill peak.

Figure 81: A view of a portion of the ADA accessible trail running on sheet rock of the tallest
hill interspersed with boulders
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5.

A flower garden sits atop the reservoir through an intensive green roof

construction. The flower garden provides an approach to culturally connect with the
temple and the region. The garden features fragrant, colorful flowering plants that are
extensively used as sacred offerings in religious institutions in India. These include
Jasmines, Hibiscus, Marigolds, Aegle Marmalos, Ixora Coccinea, Clitoria Tennatea,
Bougainvillea and Indian Magnolia among 22 other plants. Devotees can pick and use
these flowers for sacred offerings in the temple. The flower garden offers interpretive
education in local cultural traditions and native flora to visitors, tourists and school
groups. They also help enhance the spiritual character of the surrounding through their
characteristic fragrances and familiar cultural cues. Additionally, plants with sacred
connotations such as Ocimum tenuiflorum (holy basil or tulsi) and medicinal herbs have
been planted in vegetated terraces for interpretive education in rock ecosystems and to
celebrate local culture. The flower garden is described in detail later in the report.
6.

This is a challenging trail located amidst a concentrated cluster of boulders

that was identified in the site assessment chapter and delineated for this use. This leg will
cater to rock and bouldering enthusiasts. Although bouldering as an activity is not
provided for in the program due to adverse ecological impacts as explained in the site
assessment chapter, this boulder cluster is ideal for providing an interesting and
stimulating hike. An elevated agricultural loop detours from this trail, overlooking
agricultural fields in the properties adjoining the west site boundary. The loop provides
educative interpretation in interaction of rocks-minerals-water-soil and their contribution
in supporting the local agricultural crops.
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7.

Number 7 on the map represents the ADA accessible trail passing through

a portion of the site with varied and interesting character. One of the goals of trail design
was to run the trail along a specific area of interest. This portion of the site is
characterized by sheet rock and reached after through passing relatively thick vegetation.
It will therefore allow visitors to experience diversity in terms of views, geomorphology
and micro-ecosystem. Also pictured is a break-out space. Breakout spaces were formed
by bending a straight line and utilizing resultant niches as spatial enclosures (figure 82).
As elaborated in the site program, a break-out space is a multi-use space that allows
usage as a picnic spot, rest area and informal group gathering. These spaces are designed
to be used by the site’s user groups for passive and educational recreation. A loop circles
the rocks and enables visitors to turn back and return or continue journeying on.

Figure 82: Formation of spatial enclosure by bending a straight path

8.

The trail runs through another specific area of interest in this part of the

site. A large swathe of bare sheet rock typifies this portion. Thus, visitors are primed in
another aspect of the site’s geomorphology and ecology. As earlier, a loop is provided to
enclose space and provide an option to turn around and journey back.
9.

Similar to the challenging trail provided near the north entrance point 1,

this portion of the trail is adventurous. Rocks here are smaller clusters of boulder
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formations. Thus, this will provide a comparable stimulating hike. Additionally, for rock
enthusiasts and regular visitors, this portion of the trail provides a different site
atmosphere. After having passed through sheet rock and vegetation and bare sheet rock,
this area provides variety in the form of fairly dense boulder formations.
10.

The last leg of the trail crosses site 1 into a part of site 2. Initially, site 2

was to be developed and restored as a wetland habitat without public access. These
details have been mentioned in the Site Selection and Site Assessment chapters. The
decision to extend the trail close to Shamirpet Lake’s waterfront hinged on desire lines of
travel in the form of “kucchha” (informal) mud paths leading up to the water’s edge. This
was revealed in the site’s cultural assessment and is referred to in that chapter. These
desire lines indicated public’s desire of being near the water. Thus, the trail was extended
to the lake’s waterfront. This area of the trail provides a highly specific area of interest in
the form of aquatic natural habitat. Because of the presence of rock formations and
boulders, this trail is challenging (figure 83). The rest of site 2 remains inaccessible to
public to allow flora-fauna rejuvenation.

Figure 83: Portion of the challenging trail extending into site 2 and overlooking Shamirpet Lake
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Micro Site Design
This section of the chapter describes the reservoir’s design intervention in the form of a
green roof supporting a cultural flower garden. Figure 84 shows the plan of the reservoir’s flower
garden and bullet points following the image briefly summarize each numbered design element.
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Figure 84: Micro site design – reservoir rooftop plan
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1.

A pergola that serves to visually tie in the temple and the reservoir by

establishing a spatial relationship between them. It also marks the entry to the flower
garden on the reservoir. It is vegetated with climbers grown in soil containers placed on
the hill’s sheet rock. The plants used here are jasmine climbers, specifically
Trachelospermum jasminoides or Star Jasmine. A fragrantly flowering plant, its flowers
have traditionally been used in India in religious rituals, as hair-ornament garlands worn
by women and grown as common house plants. This plant will serve as a familiar
traditional cue, accomplishing the goal of cultural sensitivity and celebration in the
Geopark.
2.

These are vegetated terraces at 1.5, 1 and 0.5 meter heights. They help

enclose space and give spatial definition to the vast and flat reservoir’s rooftop. The
curvilinear form of the terraces was extracted from Crown Sky Garden’s green roof
treatment, mentioned in the Precedent Studies chapter. These curved lines help soften the
reservoir’s hard edges when experienced from within the garden. As mentioned earlier,
these terraces serve interpretive functions allowing visitors to learn of native flora and
medicinal herbs planted in them. The concept of a flower garden was based on ancient
temple gardens in India. These gardens connected man to nature, bolstering spirituality.
Apart from this they added to biodiversity by attracting wildlife. They also served another
important function – they fulfilled supply of fresh blossoms that are used as sacred
offerings in religious worship and rituals. These gardens allowed devotees to pick fresh
flowers for their submissions. Basing the flower garden on ancient religious and spiritual
traditions, this flower garden functions to fulfill the temple’s supply of fresh ceremonial
blossoms (figure 85). A diagram depicting vegetative topography showing plant heights

170

on each terrace level is pictured in figure 86. This image also shows the broad planting
scheme for plants that are available and accessible for picking versus rarer, maintenance
–intensive and inaccessible ones. Planted with shrubs and small trees traditionally used in
worship, these gardens provide 30 flower species as described earlier. Mixing education,
science and culture, the reservoir’s flower garden is an intensive green roof that is
irrigated through a flood system that maintains a shallow pool of water and is replenished
as water gets drawn up by plants.

Figure 85: Vegetated terraces of plants with spiritual uses and available for bloom-picking by
devotees and visitors
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Figure 86: Diagrammatic representation of terrace vegetation height and attribute
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3.

This is an interpretive feature educating on local food traditions (figure

87a and 87 b). Local agriculture crops that have adapted to and thrive in rock ecosystems
with their mineral-rich soils derived from rocks are featured in the vegetated terrace.
Further, the edible garden provides fresh produce to the batch of researchers and graduate
students rooming in the adjacent field research lab.
4.

A runnel drains water from the large tensile structure south of the flower

garden into a shallow ponding area that holds storm runoff during monsoons and rain
events (figure 88). Rain water also drains off from the buildings on the reservoir, and the
garden’s ground plane. The runnel daylights when passing through vegetated terraces,
and runs subsurface the remaining path. This is to enable walking and crossing over it
and moving across the axis of vision and direction it creates. Another interpretive feature,
this runnel educates on urban storm water conservation and reuse.
5.

Water from the runnel collects in this shallow 0.3 meter depth pond.

Photovoltaic cells lining its parapet wall allow production of energy to charge pumps to
enable movement and storage of collected water. This pond also holds a reclaimed
granite sculpture. Granite that was blasted on site to prepare it for the reservoir’s
construction is reclaimed and sculpted into a feature educating on the stark contrasts of
natural area-character and its loss. The sculpture, along with the pond, provides a visual
terminus to sight lines as a visitor enters the garden from the hill.
6.

Reclaimed granite is used as flooring in this area to slow runoff from the

rooftop as it makes its way to the runnel. Additionally, vegetated terraces here feature
medicinal herbs (refer to figure 89a and 89c) that educate on the local natural
environment and use of flora in medicinal preparations.
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7.

Small shade-providing tensile structure for passive recreational

opportunities (figure 89b). Furthermore, these structures are positioned such that storm
water drains off their roof plane into the vegetated terraces below.
8.

A tensile structure that provides shade and encloses space for large group

gatherings (figure 90a). It is designed for regular rock-informational events conducted by
the Society to Save Rocks such as the “Rockathon”. Activities that form a part of the
event such as drawing, painting and rock-balancing competitions are served here.
Moreover, as detailed out in the Site Programming chapter, rocks are used a backdrop for
several cultural events such as traditional dance events, cultural performances and
religious performances associated with the temple’s activities. This space thus serves as
an informal amphitheater that can accommodate crowds in excess of 500 people. Small
medicinal herb gardens here educate on local flora (figure 90b).
9.

The field research laboratory provides living and study quarters to

graduate and doctoral students for explorations in geology. The aim of providing a field
research center is to promote widespread scientific scholarship and understanding of
geology-related disciplines, Hyderabad’s granitic landscape and the natural environment.
A greater environmental awareness will promote larger environmental stewardship as has
been discussed in earlier chapters. Scuppers provided on the roof of the laboratory drain
storm water into a portion of the runnel lined with reclaimed granite to contain splashing.
This water eventually collects in the ponding area (figure 91a and 91b).
10.

An interpretive and visitor center educates on the site and region’s

geology through the use of interactive technological presentations, rock exhibits and
environmental visualizations. Rainwater drains through roof scuppers into the runnel. It
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was mentioned in the Site Assessment chapter that a south-westerly wind mitigates heat
and cools during summer evenings. Making use of the cooling effects of these winds and
the reservoir’s water, the south and west faces of the reservoir have been punctured with
air vents (refer to figure 88). These air vents run piping through the reservoir’s water and
open up through the floor in both buildings’ interior – the field research laboratory and
the visitor center. South-westerly winds thus enter these air vents on the reservoir’s south
and west face during summer, pass through the piping that runs through the stored
reservoir water and get cooled. This cool air is then released through floor openings
within the building, helping mitigate extreme summer heat.
11.

A cantilevered platform extends out over the south-west edge of the

reservoir to provide a rewarding viewpoint to visitors (figure 92). This viewpoint location
for selected on the merits of providing excellent vistas of the water bodies at the foot of
the hill and Shamirpet Lake in the distance.
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Figure 87a: Section AA’ - vegetated agriculture and herbal terraces abutting field research
laboratory

Shoe Flower
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Figure 87b: Plant Palette of Section AA’
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Figure 88: Direction of flow of storm water runoff and collection in ponding area
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Figure 89a: The plant palette for section BB’ showing interpretive vegetation along seating
areas
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Figure 89b: Section BB’ - The storm runoff-channeling function of shade-providing tensile
structures
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Figure 89c: View of small tensile structures providing shaded seating adjacent to interpretive
vegetative terraces. Reclaimed granite-line flooring slows storm runoff as it enters the runnel
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Figure 90a: Section CC’ – Large gathering area shaded with a tensile structure and planted
with interpretive vegetated terraces
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Figure 90b: Plant Palette for Section CC’
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Figure 91a: Section DD’ – Roof scuppers on buildings channeling storm runoff. Air vents
directing cool breeze in building interior
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Figure 91b: Plant Palette of Section DD’
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Figure 92: Cantilevered view point off of reservoir’s south-west edge rewarding visitors with
views of the two water bodies at the foot of the tallest hill and Shamirpet Lake in the distance
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Following pages depict views from a 3D digital model showing interrelationships among
topographic information of the tallest hill, the placement of the reservoir on it and the proposed
design (figures 93-94).

Figure 93: 3D Models of the reservoir’s flower garden and the tallest hill with the temple in view
showing spatial interrelationships
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Figure 94: A section showing the point at which the reservoir’s rooftop sits flush with the hill’s
incline thus allowing access to the reservoir at that intersected spatial portion.
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CONCLUSION
Granitic landscapes are unique in more ways than one. They offer unparalleled visual
aesthetics that have historically attracted human settlements with magnetism. What remains
hidden to the common layman’s eye are intricate natural interrelationships between flora, fauna,
hydrology and geology of these landscapes, forming an interconnected earth system. Thus, when
any one component of that system is arbitrarily altered, what also goes unnoticed is the adverse
impact on all interdependent parts – like a domino effect.
The same was demonstrated as occurring with Hyderabad’s charismatic granitic outcrops.
Loss of geology and geomorphological landform assemblages have consistently led to
deterioration in biodiversity and impacted hydrological systems adversely. These effects,
unfortunately, are irreversible. Granite formed over 2,500 million years ago cannot be
replenished. Therefore, in the interest of keeping the earth system well-functioning, and to
celebrate unique regional identity, it is important to actively protect Hyderabad’s genius loci.
This project was aimed at exploring approaches that would facilitate the protection of
Hyderabad’s remarkable geography even as the city prepares for spatial expansion and further
urbanization. The Geopark model proposed in this project protects, educates and conserves while
rooted in the city’s cultural identity. It is also an unwitting example of the severe problems
facing Hyderabad’s rocks. During the project development phase, new alterations to the site in
the form of substantial built interventions on site were taken into account. The project proposal
was reconfigured to transform an inevitable and often urban reality into a pleasurable experience
for city dwellers. Operating under this sensory layer are several important and interconnected
functions in the Geopark’s design that work together rejuvenate natural systems. These include
stream buffering and restoration, green corridor connections and wetland habitat restoration at
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the macro site level; storm water management and solar energy production at micro site level.
Layered on top of this, the Geopark provides educative, recreational and cultural functions
connected to visitor requirements. The final layer is the predominant project goal – that of
protecting the Geopark’s rockscape.
The Geopark design that has evolved from this project’s processes works at several
different levels – macro and micro site, natural and human, scientific-ecological and culturalspiritual – to engage Hyderabadis with their natural heritage in intimate approaches.
Further, this Geopark is so modeled that, conceptually, it can be replicated across the city
to extend protection to Hyderabad’s rockscapes.
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