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India 1909
GENERAL MAP

* Indian Railwayswas |~ o 0 ==
established in 1853 Sk | e

* Itisthe third largest
railway network in
the world.

e Every day transportation (23
million people) is equivalent
to population of Australia

e More than the entire
population of the world
every year.
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Future growth

INDIAN RAILWAYS
VISION 2020

Add 25,000 km of new lines by 2020
Convert entire network to broad gauge
Approx 6000 km for quadrupled lines

Raise speeds of passenger trains to 160-200
km/h and speed of freight trains to 100 km/h

Achieve electrification of 33,000 km of routes

Construct 4 high speed rail projects to
provide bullet trains at the speed of 250 km/h



BRINGING SIKKIM CLOSER

The railway link will pass through steep terrain of the
Kanchanjungha mountain range and the Teesta river valley

Sikkim
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= = New railway line = = Existing line

44.9 kms Estimated
Total distance, and will have ?1 0339-48CR | cqs;:@ .
28 bridges, 14 tunnels;  Original deadline: December, 2015
5.1 kms Stuck because of: Clearance. It goes

is the length of longest tun-
nel. More than 85% of the
route will be inside tunnels

through Mahananda Wildlife Sanctuary,
where elephants are often mowed down
on the existing broad-gauge rail line

A LIFELINE

= Sikkim is a land locked state
with only one major road
link, the National Highway
10, which closes for days
due to landslides during
Monsoon

w Strategically located, Sikkim
suffers from perennial
short supply of essential
commodities when roads are
blocked

m The state lacks super spe-
cialty medical facilities and
depends on other parts of
the country. At times
patients die while being
taken to Siliguri by road

STRATEGIC VALUE
Since Sikkim shares bor-
der with China, the rail
link will enable military
movement to the region
in short times

www.hindustantimes.com



Railway tracks threaten bison in Karnataka

10 bison succumbed to train
collisions over six months in
Khanapur reserved forest,
Karnataka.

* Food thrown out of passing
trains attracted these bovines
and lead to collisions

* A proposal to raise barbed wire
beside the railway tracks cutting
through forested areas, not
complied with due to a dearth of
funds.

Source:
www.deccanchronicle.com/in-other-news/220317/bison-run-over-by-train-in-belagavi.html
www.newindianexpress.com/states/Karnataka/2017/mar/20/train-kills-bison-making-it-tenth-incident-in-six
months-in-Karnataka-1583363



http://www.deccanchronicle.com/in-other-news/220317/bison-run-over-by-train-in-belagavi.html
http://www.newindianexpress.com/states/Karnataka/2017/mar/20/train-kills-bison-making-it-tenth-incident-in-six-months-in-Karnataka-1583363

Fatal crossings

West Bengal and Assam, both put together have
accounted for 37 out of the 49 deaths of elephants

on train tracks across the country
ELEPHANT DEATHS IN TRAIN ACCIDENTS

9 201516 21 2016-17 19 2017118

TIGER/LION DEATHS [l Tiger M Lion

Year Road accidents Train accidents
2015-16 0 0

Danger zone: A wnla-elephant entenng rallway track near Walayar in
Kerala. =K. K MUSTAFAH

2016-17
2017-18 )
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Slmllar developments are pervaswe in many
regions, with some features occurring at
densntles 5|m|Iar to or greater than roads
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A BOOMING MARKET

The rail transport
market has been
significantly growing In
recent years driven by
urban population
growth increase

in demand for
mobility and &
growing concern

for transport's
environmental
impact

annual rail
1 5 industry market
billion between 2011 and
2013

share of
€3O infrastructure
billion 1N global
spending

+2.5%

expected annual growth
rate for global rail
equipment by 2019

+50%

growth in European rail
passengers by 2050

+80%

growth in European
freight volumes by 2050

www.slideshare.net



ACCELERATING GROWTH
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Dakar-Port Harcourt (F

Djibouti (F)
Northern (U)
Northemn (A)

e ' Pa ™ Mombasa (F)
Conakry-Buchanan (Es’ l%):a =
e N/l "}) 3 ' LAPSSET (F)
Gulf of Guinea (F) N\ X/ > o~ &
Sekondi/Ouagadougou (F) 770 =< Vi V4 Tanga (U)
Douala-N'djamena & Doula Bangui (F) // N } -\i
Douala-N'djamena & Doula Bangui (U) ‘ ™y ‘ Vg Central (F)
Douala-N'djamena & Doula Bangui (A) \p ot | ‘f Central (A)
Cameroon-Chad (A) ; "J Uhuru/Tazara (U)
Mablam Railway (F) ‘ ‘ Mtwara (:\)
Libreville-Lomie (F) / : Necawh
Bas Congo (A) ’ 4
Luanda Cabinda (F) \

Malanje (F)

Lobito (U) £ampeze (U}

Beira (U)

Namibe (U) T i
i impopo
Walvis Bay (A)
0 1,000 2,000 km North-South )\ Lubombo (F)
[ | | Maputo (A)
B0 Tropical and Subtropical Moist Broadieal Forests Flooded Grasslands and Savannas

Tropical and Subtropical Dry Broadleal Forests
Tropical and Subtropical Conlferous Forests
Temperate Broadleal and Mixed Forests
- Temperate Ceniterous Forests
Tropical and subtropical grasslands, savannas, and shrublands

i Montane Grassiands and Shrublands
- Mediterranean Forests, \Weedlands, and Scrub
I Desents and Xeric Shrublands
- Mangroves
Lakes
Temperate Grasslands, Savannas, and Shrublands

53,000 km of linear
infrastructure
planned or
underway in Africa

33 separate projects

Dissect 400 protected
areas & degrade 1800
more

Laurance et al. 2015, Current Biol



The nghal leet Rallway,

5,072 m asl- world’s hlghest ra|I track Damage to the wildlife habitats of

_ _ the Tibetan antelope
Loss of vegetation and top soil | —
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Rows and conflicts over rail projects

Multibillion-euro Stuttgart 21 rail project project in
southern Germany

Row over environmental concerns viability, risk to
threatened species of lizard




High-speed trains set to

pags:n 30ft-high * ark Hall
viaducts on edge of aNature Reserve
Cannock Chase area of

outstanding natural

s8¢ lormies thundering
the M1, which is just 1o the north.

o S0 PR B

No wwmu case

Tunnel will cut the

village green in half.

jronmental G345
o

g This tranquil location

B DANES MOOR,
NORTHAMPTONSHIRE

was the site of the Battle ‘

of Edgecote Moor,

conndered a turnin
int in the War of

ses, It will be exrosed
to very high noise levels.

#7735 MANOR: Line will run

® WADDESDON

within a mile of the
Neo-Renaissance

pro , bequeathed to
the National Trust by

. the Rothschilds,
Construction traffic will
clog up road outside
entrance for years.

N

The village, which

construction

Book, wi :‘l\ighled by lorries d

predates the Domesday Arare colo;1y of

8 WILDLIFE:
150 nature sites
could be blighted,

including ten sites of
vm scientific
interest,

Finemere Wood
Nature Reserve

s W Nature'Reserve
s

could stop
construction.

M MILTON KEYNES,
BUCKINGHAMSHIRE

Town is 20 miles from
line, but construction
traffic will clog up two
main routes as vehicles
ferry earth and
equipment between the
M1 and the building site.

near Aylesbury, ;
Buckinghamshire, o

( 1 Bechstein's bats
train noise afte The in Bernwood Forest

line will also go through wooedland containing |}
Britain's oldest and largest wild pear tree,

Calvert'Jubilee

W CHILTERN HILLS:
Thousands of lorry-loads of
earth will be moved to build
a £500m tunnel through part
“1) of this area of outstanding
natural beauty. Ancient

~#| woods will also be lost.

7

2 Broadwater Lake
Nature Reserve
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8 km long track in Palamu TR, Jharkhand

PALAMAU TIGER RESERVE

N

70 trains/day

Grave threat to Palamu’s small
(160) elephant population

Non compliance to speed limit
(20 kmph) by IR

Poor manning of tracks by FD
because of high vacancies (90%)
and fear of Naxal landmines

E,

= R 2,

Consequence 6 elephants
(mostly calves and young sub-

adults) killed in last 9 years

Sources: http://www.conservationindia.org/articles/palamus-killer-tracks; http://www.wpsi-india.org/images/palamau.jpg



different forms of impacts and more compl

challenges
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The Road network of India is second largest road
network in the world
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Planetary Boundaries: A safe operating
space for humanity

Four planetary processes assessed
in global risk zone:

Planetary Boundaries
A safe operating space for humanity

Climate
change

i. Land use change
ii. Climate change,

iii. Loss of biosphere
integrity,

iv. Biogeochemical cycles.

Biodiversity is a solution that itself faces many challenges

resiliencesystem.org/planetary-boundaries-guiding-human-development-changing-planet



Transportation Ecology

Keeping wildl

ife move safely across
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roads and ra




What roads can do in a
landscape ?




Connectivity Conservation: Approaches

Connective Stepping
Habitat Stone

Overpasses or underpasses that Uninterrupted areas of natural A series of unconnected habitat
help animals move across land that connect two or more areas that provide shelter or food
iers such as f large habitat hubs. ~ between larger habitat hubs.

Crossings
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TRANSPORTATION ECOLOGY
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(Science examining the relations between
humans, transport and the environment)

Emergence of a discipline that recognises the theoretical overlap
between road and railway ecology

ROAD ECOLOGY- More dominant
stream, involving study of the
interaction between road networks
and the natural environment.

Started in Europe in the 1970s and
later spread to the U.S.




Transportation and ecology
professionals are continually
challenged to find commonly
shared goals

The Ecology of Transportation:
Managing Mobility for the
Environment

Slaven Rupi
Ecology and Transportation
Innovative Tool for Environmental Impact

ation Plannin

/V AkademikerVerlag




RAIL ECOLOGY : study of the ecological
community growing along railway tracks
and the effects of railroads on natural conditions

ELSEVIER Basic and Applied Ecology 19 (2017) 8493 www.elsevier.com/lecate/baae
PERSPECTIVES

Railway ecology: Underrepresented in science?

I.N. Popp*!. S.P. Boyle! Cromiark

Department of Biology, Laurent ian University, 935 Ramsey Lake Rd, Sudbury, ON P3E 206, Canada

Received 3 May 2016: accepted 29 November 2016
Available online 9 December 201 6

Abstract

Ower the past two decades. the effects of roads on wildlife have been extensively studied. Theoretically. railways cause
similar effects as well. vet ecologists do not understand the magnitude of these effects. Despite the field of road ecology rapidly
expanding and the large footprint created by railways, there iz a prominent lack of research related to railways and their effects
on wildlife. To emphasize gaps between road and railway wildlife studies. we performed a thorough sy stematic review of twelve
peer-reviewed journals in which ecologists and conservation biologistscommonly publish. We found aclear underre presentation
of railway studies despite the potential negative ecological effects associated with this important anthropogenic featwre. We
found 259 road -wildlife articles and only 17 railway-wildlife articles in the journals we assessed with the majority of road studies
focused in North America and the majority of railway studies in Europe. Although road-wildlife studies have increased through
time. railway-wildlife studies have remained stagnant. In our opinion. the development of research pertaining to ‘Railway
Ecology’ is long overdue.

There were 259
road-wildlife
articles and 17
railway-wildlife
articles — 15 times
less !



Luks Boeda-de-Aqua - Rafaed Barrientes
Srantgatiaian e it - (2017) Borda-de- Agua, L., Barrientos,
R., Beja, P., Pereira, H.M. (Eds.) Springer (in Press)

Railway

ECOlogy Provides a unique overview of the impacts
of railways on biodiversity

Presents international case studies on
wildlife populations in Europe, Asia, and
North America

&) Springer

Demonstrates how railway ecology plays a
major role in transport systems and
reducing carbon footprints



| enwronmentally friendly transport
. *-_7'_ mode. Smart choices will help them
become more eco-frlendly




Sustainable transport measures have been

)
invoked, conceived and adopted in the urban ﬂ

improve socio-economic wellbeing

context to tackle environmental impacts (noise, Xﬁ X i @

atmospheric pollution, land conversion) and
[
B ®

Sustainable
Transportation in
Natural and

Commitments favouring sustainable
form of mobility favouring natural
settings (protected areas and
wilderness areas) more recent




Essentials of a sustainable railway system...

Minimises atmospheric pollution,

Minimises noise

Minimises land conversion

Minimises impacts of visitation while providing
recreational benefits

Reduces ecological footprint

Safeguards integrity of natural habitats
Promotes quality of life of local people

Assures financial viability



Y MUST CREATE AND MAINTAIN THE
CONDITIONS UNDER WHICH HUMANS
h"AND NATURE CAN EXIST IN PRODUCTIVE




