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1. Bygenerating types
of sounds that attract,
or dissuade elephant
groups, Soundfield
proposes the
infrastructure to mitigate
navigation between
humans, elephants and
other wildlife through
the Ghats.
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ABSTRACT

Soundfield envisions sound as the lens through which to
view the landscape of the Western Ghats. By gaging the
intensity and location of specific sounds within the landscape,
Soundfield seeks to realign human and wildlife transit within
the Western Ghats. Focusing on elephant corridor which is
based on ecologies of sound, Soundfield defines divergent
areas of elephant and human traverse. By generating types
of sounds that attract, or dissuade these distinct groups,
Soundfield proposes the infrastructure to mitigate navigation
between humans, elephants and other wildlife through the
Ghats.
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A part of the Soundfiled
transect of the Western
Ghats.
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An elephant could hear
a low frequency sound
from 2.5 km away in
normal tropical forest
environment. Within a
cloudless quiet night,
the range could possibly
extend to 10 km, which
covers 300 km” area.
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Site Brief

Western Ghats, located along the western
coast of India, is a range of hills covered
with monsoon forest, a UNESCO world
heritage site and a biodiversity hotspot.
The whole range runs approximately 990
miles through the states of Maharashtra,
Goa, Karnataka, Kerala and Tamil Nadu,
ending at Kanyakumari, at the southern tip
of India. These hills cover 62,000 square
miles and the average elevation is around
3,900 feet. It is also a corridor that works as
the vital lifeline for more than 25,000 Asian
elephants@. It also provides a safe passage

to a number of other rare species.

Breaking the Elephant Corridor

Elephants are an iconic species that are
highly respectful in India’s culture. However,
urban expansion and human activities have
threatened elephant habitats in Western
Ghats. Only in Hassan, a 1.8 square mile
village, hundreds of people and 30 elephants
die in conflict each year. The development
of transportation infrastructure, such as
highways and railroads, brings a huge
impact on the local ecological system. One of
the significant aspects that has always been

ignored is Acoustic Disturbance.

Sound is a vibration that propagates
as a typically audible mechanical wave
of pressure and displacement, through a
medium such as air or water and being
received by brains. Different sounds act
with different frequencies. Higher frequency
sound, like a “sizzle,” has a relatively short
transmission distance. Lower frequency
sound, like “rumble,” has a relatively long
transmission distance. Different species
have their unique sound reception frequency
range. Elephants are a species that has one
of the lowest frequency receive ranges. An
elephant could hear a low frequency sound

from 2.5 km away in a normal tropical forest
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environment. Therefore, auditory perception
is much more important than visual to the
elephants in Western Ghats.

Moving cars, especially at speeds
higher than 50 miles / hour, are the main
low frequency noise generators. Although
transportation infrastructure does not
occupy a large place spatially, each highway
passes through the Western Ghats creates
a thick linear acoustic noise zone to the
forest. Elephants hear the noise and get
confused. There are 88 elephant corridors
in the Western Ghats and most of them are
in the north-south directions. Meanwhile
highways are mostly east-west directions in
order to pass through the mountains. These
highways literally divide elephant corridors

into pieces.

Soundfield

The Soundfield project considers Sound
as a main design lens, repairing the elephant
corridor by providing an intervention to the
acoustic condition of the site.

Most of highways in the mountains have
steep elevation changes, some parts of them
are extremely steep, and a zigzag mountain
road type is necessary. In these spots drivers
always are more focused and the driving
speed is slow, generating less low frequency
sound in general. These aspects make the
zigzag mountain road a potential site type to
reconnect the elephant corridor.

The site | chose is an intersection
between an elephant corridor and No. 65
downhill mountain road. First, | mapped
out the site through a sound experience.

The frame of site’s sequential section was
not based on geological directions, but based
on how we “hear” the site. In the sequential
section, roads are always at the middle. Every
bend of the zigzag downhill road becomes

the reference point to align the whole section
system. As shown in the section diagrams, it is
easy to understand the acoustic environment

shaped by landscape.
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Human and elephant's
acoustic experience
determines the sound
relationships within the
landscapes. In Western
Ghats, human's moving
experience is consistent
with vehicles. However
elephant’s moving
experience is breaking
into pieces with multiple
reasons.

FIER
ANNUAL
RAINFALL

TN TETTTT,
JAN
—A

ASRKRZFHFAS R
BN EAT BT
R BIERZE
TH, ASKZFHFMKRAE
IR IERELSER); MK
SHTFHENSWREZ R

I =ER T PR e s UM A Y, 55 BimeallL it S WS A T B R s M A I [TF | Dol e BEREL caiiliy

FEB
=R

122

MAR
- Eﬁ
=
=

- o e

RN

VOLUME 4/ ISSUE 4 / AUGUST 2016

uu||s||II|||1|:||uu|u.mnIIIIlI|I|]||l||llII|II|l|||||fl|III|I||IIII|I|Ii||III|llI|!i|lI||1Iil|||I||||||||1IIIIIIhIIIiunm..“.1-rﬂ|||l|il||"|.l”

AFR 1
M B

MAY
By
|

]

[}

‘
]
!
[
1
1
]
i

=T Y = e w

il
JUN
*A

.
"
x
3
!
¥
k

A
1

JULY

€A

|

r 11
i 1 AUG
i I N\B
{ i
] ]
i i
] ]
[ ] [ ]
1 ]
. p

SWIZITE / FRALE LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

SEP
LA

|||||"|mlmultlll

R et byttt innencts
OCT NOV DEC
+5 T—A T=A

123



= .. !"_"!:i
. i
; i )
a g e |l
- _ifﬂ X
)
Bl
. aike
Ff
jic
T : i:"\
: bRy
= '
v d -':l'-.
-l
. rl
-
y -
& f '_ i
. " I‘*.‘_-
=i a ._L =

Y

AT

T

124

16 i

--\_\|l 0 100 200 300m
— —
-

5-1

o0l ¢ &

L]

[
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Sound control
EEE

The project separates the whole site
as two parts and provides interventions
independently:1) Buffer Zone: upper and
lower parts of the zigzag mountain road;
2) The Cross: middle part of the zigzag

mountain road.

Buffer Zone

| defined the upper and lower parts of
the zigzag mountain road as a buffer zone
in order to orient the elephant to the middle

part of the road.
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and Frit Vollrath conducted a research about
testing the reaction when elephants hear
the different sound from predators. For the
leopard growl playback, elephant reacts
with suspect and nervousness. For the

tiger and villager’s playback, elephant has
surprisingly no acute reactions. The most
interesting finding was that the significant
majority of elephants, in a sample of 18 well-
known families and subgroups of varying
sizes, reacted negatively — immediately

walking or running away — when they heard

Lucy E. King, Lain Douglas Hamilton,

. Buffer Zone
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the buzz of disturbed bees. The bee sound
has a high frequency sound which has a
short transmission distance. Based on the
research, | proposed several linear bee
farms in the upper and lower part of the
road. For one, it could become a productive
landscape, not only a bee farm, but also
orchard nurseries since the flowers of fruit
trees could be the food resource for bees.
For another reason, it works as a buffer zone
to orient the elephant to the middle part of

the zigzag road.

The Cross

By reshaping the landform and extending
the width of the existing road, an elephant
gateway was proposed in the middle of
the zigzag mountain road. Rather than a
separation, the gateway provides a shared
ground for elephants and people. By setting
up a sound monitoring sensor system in
and around the gateway and connecting
this system to a traffic light system, drivers
would be aware of closeby elephants and
would have sufficient time to either avoid
them or share the road with them. Multiple
extra spaces and paths were designed for
emergency avoidance. A sound ecology
research center was proposed on the site
since the gateway will become a popular
gate for not only elephants, but also other

species to pass through.

Sound Database

Besides the function of reconnecting
the elephant corridor, the sound monitoring
sensor system has another significant
function — recording the sound consistently
in this ecological hotspot. If we consider
The Cross as an infrastructure and set it up
at all over zigzag mountain road spots in
the Western Ghats, we are also building a
monitoring network which can consistently
record sound data of the whole forest area.
The sound database of the Western Ghats
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will become a precious raw database to support & %X
7.

multiple ecological researches for the area in

the future.

Conclusions

Soundfield aims to study the ecological
environment of the Western Ghats through
acoustics, a significant element of design that
has always been neglected. Acoustic design
is used as a lens to understand the conflict

between people and elephants, providing an

EIPXRE

6. Buffer Zone
7. Rendering of the Buffer
Zone

intervention to shape the acoustic environment
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at certain points in order to reconnect the
elephant corridor that has been broken-
down by human development.

We could evaluate the project via
three different perspectives: From the
village scale perspective, drivers will
have a safer drive environment and bee
farms and a sound ecological center will
provide potential job opportunities to

local residents. From ecological evaluation
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perspective, one Cross would be able to

repair at least one 50-kilometer elephant
corridor and alleviate the conflict
between human and elephant. From
future potential perspective, the
network database collected by hundreds
of Cross would be able to provide a new
lens for ecologists to understand the
Western Ghats monsoon forest ecology
system. LAF
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The Cross

Acoustic ecology
monitoring system. The
pink transects represent
the area that the system
can cover.
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