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Landscapes in three-dimensional space
PAWAN K. JOSHI | JAWAHARLAL NEHRU UNIVERSITY
Landscape is part of the Earth that can be viewed at one time from one place. However,
depending on varied scientific and cultural backgrounds, it is defined in multiple ways.
Essentially landscape is a spatial mosaic of interacting biophysical and socio-economic
entities, which are result of natural settings and/or policy interventions. This plurality is
also because of the multiplicity of ecological levels organization, spatial and temporal
scales and degree of inter/multi/trans-disciplinary nature of landscape research and
applications. Another important perspective in the development of the discipline is
value of different perspectives, approaches and tools used for diverse goals.
Primarily the discipline is concerned with the causes and consequences of spatial
patterns at multiple scales. This patch-matrix-corridor model resides on the spatial
heterogeneity of landscape. The spatial patterns are contextualized using wide spread
approach of landscape metrics to quantify structural dynamics. These being limited with
planimetric measurements often mis-describe the landscapes having dominant vertical
stratification. As the majority of the landscape ecological contributions rely on inputs
from optical remote sensing (RS) and geographical information system (GIS), with the
changing technology the landscape metrics have evolved. For example, Digital Elevation
Models (DEMs) are often used for transformation of standard ‘2D’ to ‘3D’ indices. These
are able to account for terrain complexity which governs the bio-resource distribution,
migration and disturbance regimes.
Such 3D metrics can capture aspect of pattern and processes that traditional patchmosaic and surface metrics cannot. The advancements in RS is providing synoptic and
cost-effective ways to map and monitor 3D morphology of landscapes. Some of the
well-established methods of aerial (or very high-resolution satellite data) stereo
photogrammetry, airborne light detection and ranging (LiDAR) and interferometric
synthetic aperture radar (InSAR) are being employed to digitize 3D maps in GIS. These
efforts are being further enhanced with mobile laser scanning (MLS), oblique
photogrammetry, unmanned aerial vehicles (UAVs) and drones, to measure 3D-ness.
This paradigm shift offers newer opportunities to develop and deliver newer measures,
and shift theoretical basics for much realistic appreciation of landscape ecology. Such
cloud analysis over the surface analysis can translate 3D visualization to multidimensional pragmatic aspects needed for conservation and management. Thus,
landscape ecology can be legitimate, salient, robust and effective and in real terms
descriptive, diagnostic, disruptive, reflexive, generative, innovative, or instrumental for
conservation. This can remodel the excitement of using landscape approaches by
researchers and decision makers.
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Native and introduced global distribution of Verbesina
encelioides (Source: Plants of the World Online, Kew) Green: Native range country; Violet: Introduced range
country
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Butter Daisy or Fireweeds, an exotic and potentially
invasive plant species, appear in Semi-arid
N A V E N D U P A G E | W IL D L IF E I N S T I T U T E O F I N D I A
R A M E S H K R IS H N A M U R T H Y | W I L D L I F E I N S T I T U T E O F I N D I A
Verbesina encelioides (Cav.) Benth. & Hook.f. ex A.Gray, commonly known as Butter Daisy
or Fireweed, is herbaceous species of family Asteraceae with strikingly beautiful flowers.
V. encelioides is native to tropical and temperate regions of North and South America.
However. it has already been recorded as an exotic species in many African and
European countries as well as in India and Australia. In the introduced range, this species
has now been reported as naturalised. The first record of this species from India dates
back to more than 25 years ago. So far it is reported from Tamil Nadu, Haryana, Punjab
and Rajasthan. During our visit to Sariska Tiger Reserve (STR), Rajasthan in April 2021, we
found this species growing at only one location inside the reserve along the margin of a
half-dried waterhole and it was also seen growing abundantly along the margins of
agricultural fields and wastelands especially in close proximity to stagnant and polluted
water pools. Most of the wastelands in and around Alwar city with stagnant, polluted
water pools and drainages are occupied by this species in high densities. This species
however can also grow in areas away from water or where water has now dried up.
Like most other daisys, this species is also likely to be pollinated by insects such as flies,
butterflies and bees. High percentage of fruit-set was observed on one of the plants
growing in the resort just outside the boundary of STR. The fruits of this species did not
show any obvious modifications or adaptations for animal or wind dispersal. However,
the seeds were found to be extremely light weight and laterally flattened and most likely
dispersed over short distances of up to a few meters under the influence of wind. Dense
aggregations of regenerating seedlings were observed close to the mother plant
indicating high germination and survival rate of the seeds and seedlings respectively.
The density of this species appears to be still not high enough for it to qualify as an
invasive species yet. However, many other members of the daisy family such as
Chromolaena, Ageratum, Ageratina, Parthenium, Bidens and Mikania have turned out to
be invasive after introduction and now pose a serious threat to the native biodiversity.
Keeping this in mind, its best to try and eradicate this species from the STR and its
surrounding before it grows out of control and become extremely difficult to manage.
Being an herbaceous plant, it is easy to uproot and therefore manual removal by
uprooting should be the easiest and most effective method of controlling the species in
its early stage. All the field staff should be informed and made aware about the identity
and ecology of this species so that its spread is monitored and also that it is removed
from places where it is trying to establish.
As they say, ‘Prevention is Better than the Cure’!
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In Focus: Semi-Arid
AMRITA NEELAKANTAN | NETWORK FOR CONSERVING CENTRAL INDIA

Biodiversity: Perhaps the most iconic of species in this biogeographic zone,
though hotly contested, is the Asiatic lion (Panthera leo leo) – endemic to this
region alone in the whole world in and around Gir National Park. However, a
pride of lions can only survive with the usual fare of prey species in their
ecosystems. Blackbuck, Chowsingha, Nilgai, in the grasslands and Sambar
as well as Chital in the more wooded regions abound. Among other felids
and canids in the biogeographic region, there are Caracal, Jackals, Wolf,
Striped Hyenas etc., each fitting ecological niches that allow for the
continued presence of them all. If we consider avifauna in the region – we
would come across thousands of wintering migrants flowing down the
Eurasian migratory routes with pitstops from the northern edge of the
biogeographic region in Punjab to the very southern tips of Gujarat. For more
on the globally known Important Bird Areas in India – specifically check out
the semi-arid state lists including areas in Punjab, Rajasthan and Gujarat –
click here.
People: Many erstwhile kingdoms and their private hunting grounds shaped
the spaces that humans continue to live across the semi-arid biogeographic
zone. Largely agrarian in nature or as merchants – this has been a populated
and productive cropping region for millennia. Examples of landscapes
reflecting their royal histories include the cities and national parks of the
semi-arid regions from Punjab, through eastern Rajasthan and all the way
south to the ports in Gujarat following natural river courses across. People
have also shaped much of the semi-arid biogeographic region through
extensive farming and this has led to unique relationships of which we give
you a glimpse below.
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Introduction: You would be forgiven for not considering Serengeti like
landscapes as part of your mental images of India, but it is true that the
large grassland systems do exist in the Indian sub-continent. The Semi-Arid
biogeographic zone in India provides a transitionary zone from desert to drydeciduous forest landscapes and is replete with grasslands and inland
waterways providing wetlands for a plethora of species that live on the
flats. Covering 16.6 per cent of the total geographical area of India, the
semi-arid biogeographic zone can be split into two parts: Semi-Arid Punjab
Plains (3.7%) and Semi-Arid Gujarat and Rajputana (12.9%).
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Shah Jahan Hunting Blackbuck with Trained Cheetahs
Gift of Cynthia Hazen Polsky, in celebration of the
Museum’s 150th Anniversary, 2019
Accession Number: 2019.445.2

Nature-People Interface: The Stories of Velavadar
In southern Gujarat’s Bhal district – so called for being flat as a forehead or ‘bhal’ in
Sanskrit – black buck thrive in the northern half of the Black Buck national park. The
park is bisected by a road that connects two villages on either side of it and with it
demarcates strikingly the range of habitats within the region. To the north lie
grasslands and to the south lie mud-flats and more coastal saline lands. While black
bucks are rare in other areas of India, in Velavadar they can roam in herds of a
hundred strong. While ungulates across India terrorize farmers by raiding their hardgrown crops, in Velavadar, a curious tolerance is seen due to the wolves that
predate on black bucks. As long as wolves are within farmland, crops remain safe. In
other regions, wolves would then go on to cause havoc by preying on goats or sheep
– but in Velavadar, farmers typically keep larger cattle as livestock and so the
predator and human share a bond of guardianship over agricultural riches from
these converted grasslands to crop-fields.
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Another curious and enchanting inhabitant of Velavadar area is the endangered
lesser florican – kharmor in hindi (grass peacock). It is a beautiful elegant and
comical creature that has taken to utilizing croplands in the semi-arid grassland
regions as these continue to be converted from natural grasslands to cropping
fields. It is an endangered bird, the smallest of all the bustards, but perhaps that is
something it does not know, as it jumps more than 500 times in one day with its
flamboyant breeding ribbon feathers by the ears, that jump and land with it – all in
the effort to catch a female’s eye!

The game-birds of India, Burma and Ceylon London,Bombay Natural History Society,1921-30. biodiversitylibrary.org/page/14718525
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News and Views

The environmental
problems of
developing countries
are not the side
effects of excessive
industrialization, but
reflect the
inadequacy of
development

Photo: Ramesh Krishnamurthy

- Indira Gandhi
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1st Annual Symposium

Theme: Landscape Health and Resilience
3-5 OCTOBER 2021

Session Themes

Important dates

Landscape ecology: terrestrial, aquatic and marine ecosystems

Registration & Abstract submission opens
25th July 2021

Landscape integrity, ecosystem services and climate change
Landscape patterns and processes
One health: towards a better species and planetary health

Registration & Abstract submission closes
31st August 2021

Urbanscape and citizen science approach
Human dimensions of landscape planning and management
Best practices in landscape planning and management

Landscape policy and planning: the way forward

Registration and abstract
submission page are available on
the IRALE Website
(www.irale.org)

Abstract submission guidelines

Membership & Working Groups

The presenters are required to upload a word document in the symposium registration page during registration. The
document must contain a title, author(s)' full name, affiliation, email of presenting author, abstract and keywords (up to
five). The abstract should summarize the objectives, methods, results and main conclusion of the study.The word limit for
the abstract is 300 words. The submitted abstracts will be reviewed by the committee and the presenting author will be
informed of the acceptance through email.

Members' Page
Member of IRALE and IALE: You can register to become a member of Indian Regional Association for
Landscape Ecology (IRALE) at https://www.irale.org/registration.php and will then automatically become a
member of the International Association of Landscape Ecology (IALE) (https://landscape-ecology.org/).
Being a member of IRALE, one can avail the benefits/opportunities such as newsletters, access to
landscape ecology journal, participation in conferences, resource materials and updates on recent
developments in the science and application of landscape ecology.
Functioning of Working Groups: Several Working Groups (WG) have been formed and IRALE members, during
registration, are required to specify three WGs with preference. The list of members' names against each WG
will be updated on IRALE Website in due course of time. Based on the preference specified by each of the
member who registered or updated, the bubble diagram below reflects the interest level for various WGs (all
three preferences combined). These groups are dynamic, as more members join and express their interest in
different WGs. Based on the first preference for each WG, the members form the core team. From the core
teams, thematic champions and leaders shall drive the agenda and enable both mentorship and peer-to-peer
learning. If interested, members are free to participate and contribute to more than three WGs.
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