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Abstract

This pilot project has been coordinated by The Norwegian Institute of Nature Research (NINA)
in close collaboration with the Wildlife Institute of India (WII), the Norwegian Biodiversity Infor-
mation Centre (NBIC), The Nature History Museum at the University of Oslo (NHM), the Wildlife
Conservation Society- India Program (WCS) and the Centre for Wildlife Studies (CWF) in India.
The Norwegian Government has funded the project with support from the Indian Government.

The project has collaborated with the Global Biodiversity Information Facility (GBIF) and has
implemented several of the capacity building tools, standards and services offered by GBIF. In
addition, Wil and NHM host the national GBIF- nodes of India and Norway. Furthermore, the
project is closely linked to the Indian and international strategies on biodiversity infrastructure
development.

The project has focused on national user needs, camera trapping techniques, data management,
open access and barriers towards open access. Six case studies demonstrate how biodiversity
informatics, camera trapping, data mobilization and access policies can contribute to improved
decision making. This has led to a better understanding of camera trapping techniques, occu-
pancy modelling, DNA-analysis, species distribution, human-wildlife conflicts, human disturb-
ance effects on wild mammals, habitat recovery, tiger population management needs and inves-
tigation of tiger poaching. The project has conducted a minor data repatriation exercise at Nor-
wegian natural history museums. The capacity-building component of this towards international
legacy collections is in the description of how to mobilize data through GBIF.

WII has developed a national database and a web-portal for mobilizing camera trap data. These
developments are important steps towards a national, open biodiversity data management sys-
tem for camera trap images and their axillary metadata. The project has developed a Best Prac-
tice Guide (BPG) for publishing of biodiversity data derived from camera trapping. This BPG will
be maintained by GBIF in the future.

This capacity-building pilot project has clearly proved relevance in addressing the capacity build-
ing needs identified by IPBES. As the project results show, there are many international syner-
gies in capacity-building of biodiversity informatics, camera trapping, data mobilization, data re-
patriation, data management and data sharing policy improvement. Finalizing the pilot project,
the project partners have decided to look for new possibilities for collaboration under the IPBES.
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Sammendrag

Dette pilotprosjektet har veert koordinert av Norsk Institutt for Naturforskning (NINA) i neert
samarbeid med Wildlife Insitutute of India (WII), Artsdatabanken, Naturhistorisk Museum ved
Universitetet i Oslo, Wildlife Conservation Society- India Program (WCS) og Centre for Wildlife
Studies (CWF) i India. Prosjektet er finansiert av den Norske Regjering med stgtte fra den og
India.

Prosjektet har samarbeidet med Global Biodiversity Information Facility (GBIF) og har
implementert flere av deres kapasitetsbyggende verktgy, standarder og tjenester. | tillegg er WII
og Naturhistorisk Museum nasjonale GBIF- noder. Prosjektet er neert knyttet til indiske og
internasjonale strategier for utvikling av biodiversitetsinfrastruktur.

Prosjektet har fokusert pa nasjonale brukerbehov, viltkamerametodikk, dataforvaltning, apen
datadeling og barrierer for apen datadeling. Seks casestudier har vist hvordan biodiversitets-
informatikk, bruk av viltkamera, datamobilisering og strategier for deling av data kan bidra til
forbedrede beslutningsprosesser. Dette har fart til en bedre forstaelse for bruk av viltkamera,
occupancy-modellering, DNA-analyser, artsutbredelse, rowvvilt/samfunn konflikter, effekter av
menneskelig aktivitet pa ville dyr, habitatrestaurering, behov knyttet til forvaltning av tigre, samt
etterforskning av ulovlig jakt pa tiger.

Prosjektet har gjennomfart en mindre datarepatrieringsgvelse ved de norske naturhistoriske mu-
seene. Kapasitetshyggingskomponenten i dette arbeidet overfor internasjonale museumssam-
linger ligger primeert i beskrivelsen av hvordan repatrierte data kan mobiliseres gjennom GBIF.

WII har utviklet en nasjonal database og en webportal for mobilisering av viltkameradata. Dette
utviklingsarbeidet er et viktig skritt i retning av a utvikle et nasjonalt apent system for forvaltning
av viltkamerabilder og tilharende metadata. Prosjektet har ogsa utviklet en Best Practice Guide
(BPG) for publisering av biodiversitetsdata avledet fra viltkamerabilder. Denne guiden vil bli ved-
likeholdt av GBIF i fremtiden.

Dette prosjektet har vist hgy relevans i forhold til de kapasitetsbyggingsbehov som er identifisert
av IPBES. Som prosjektet viser er det store internasjonale synergier innen kapasitetsbygging
knyttet til biodiversitetsinformatikk, bruk av viltkamera, datamobilisering, datarepatriering, data-
forvaltning og forbedrede strategier for datadeling. | avslutningsfasen av dette pilotprosjektet har
prosjektpartnerne bestemt seg for & se etter nye samarbeidsmuligheter under IPBES.
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Foreword

The project consortium is characterized by the very good collaboration between the project part-
ners and the large degree of mandatory support from the Norwegian and Indian Governments.
The project partners have willingly exchanged their expertise and knowledge in camera trapping
and biodiversity informatics.

Capacity building has been identified as an essential component of the IPBES. We are confident
that all project outcomes described in the following chapters demonstrate synergies and prove
relevance for future regional/national capacity building developments under the IPBES. The pro-
ject partners and the Governments of both countries now seek for new collaborative opportuni-
ties under the IPBES umbrella.

When setting up the IPBES, the participating Governments emphasized the importance of col-
laboration with existing initiatives. This project has from the beginning collaborated with the
Global Biodiversity Information Facility (GBIF) about the implementation of open data sharing,
international standards, common services and user adapted tools as requested by IPBES. The
national GBIF nodes (India and Norway) and the global GBIF- Secretariat in Copenhagen (Den-
mark) has been very important for the outcomes of this project. GBIF operates at the data-sci-
ence interface and represents as such an important support for IPBES operating at the science-
policy interface.

This project highly emphasize the importance of citizen science in capacity building. Citizen sci-
entists have been collaborating with professional scientists in several case studies throughout
the entire project period. Mobilization of georeferenced biodiversity data from citizen science
project is a very important task for future scientific achievements. Our project address this task
with facilitated online user interfaces for data sharing. Many citizen scientists use social network-
ing sites to share data. In this report, we describe how biodiversity occurrence records can be
mobilized from social networking sites.

All project partners are actively involved in several capacity building initiatives both at national
and international scales (ecological research, scientific training programs, strategy development,
research infrastructure, biodiversity informatics and the development of standards, infrastruc-
tures, services and tools). In addition to GBIF, this pool of knowledge and networks represent an
important asset to the set up and further development of the IPBES Technical Support Units.

Many people have been involved in this work. We would like to thank everyone for his or her
valuable inputs, contributions and comments. A special thanks to Vishwas Chavan, Mousumi
Ghosh, Mandy Cadman and Alberto Gonzalez Talavan for their support and great efforts in com-
piling the Best Practice Guide (BPG). We would also like to thank the Norwegian Government
for the funding of this project.

Frank Hanssen (NINA) Vinod B. Mathur (WII)
Project manager Project manager
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1 Introduction

Capacity building has been identified as an essential component of the Intergovernmental Plat-
form for Biodiversity and Ecosystem Services (IPBES)!. The Norwegian Government acknowl-
edges the need for capacity building and has developed and initiated several projects addressing
capacity-building needs in partner countries. The goal of this pilot project was to build capacity
and share knowledge and experiences within the field of Biodiversity Informatics in India. The
pilot project is initiated and funded by the Norwegian Ministry for Foreign affairs?, the Norwegian
Ministry of Climate and Environment® and the Norwegian Environmental Agency*. The pilot pro-
ject is highly welcomed and explicitly supported by the Government of India.

India was early identified as an ideal partner country for the realization of a capacity building pilot
project because of the rich biodiversity in the country and the current national initiations towards
the Indian Biodiversity Information Facility (InBIF). InBIF is currently a proposal concept, which
has not yet been materialized. The Indian node of the Global Biodiversity Information Facility
(GBIF)® led by the Wildlife Institute of India (WI1)® is responsible for national coordination and
linkage with the international GBIF community. In the context of GBIF India, WII has the national
mandate from the Indian Ministry of Environment, Forests and Climate Change (MoEFCC)’ to
build capacity for effective biodiversity information management, including collection, collation,
analysis and dissemination of biodiversity-related data.

The project partners started to develop an application for funding in 2011. The application was
finally approved by the Indian and Norwegian Government's in June 2011. The project was
kicked off in October 2011 and has been coordinated and executed by the Norwegian Institute
for Nature Research (NINA)® and WII, who also has been responsible for the implementation
and progress of the project nationally within India.

NINA has provided its expertise in managing camera trap projects, and together with the Norwe-
gian Biodiversity Information Centre (NBIC)® and the Natural History Museum at the University
of Oslo (NHM)', provided the expertise acquired from building the Norwegian biodiversity infra-
structure in terms of the NBIC- infrastructure and the Norwegian node in the Global Biodiversity
Information Facility (GBIF)' at NHM in Oslo. In addition, the Wildlife Conservation Society- India
Program (WCS)*? and Centre for Wildlife Studies (CWF)*® 14 has contributed a lot to the project
within the fields of capacity building and citizen science.

This project had a specific focus on the use of camera trap data in decision making and display-
ing the benefits of data sharing adapted to various users including decision makers, researchers
and civil society. The general idea is to build capacity to enable free sharing, access and dis-
semination of the biodiversity data in India to be more used in policymaking and evidence-based
decision-making.

1 http://www.ipbes.net/

2 http://www.regjeringen.no/en/dep/ud.html|?id=833
3 http://www.regjeringen.no/en/dep/kld.htmI?id=668
4 http://www.miljodirektoratet.no/english/

5 http://www.gbif.org

6 http://www.wii.gov.in/

7 http://envfor.nic.in/

8 http://www.nina.no/ninaenglish/Start.aspx

9 http://www.biodiversity.no/frontpage.aspx?m=23
10 http://www.nhm.uio.no/english/

11 http://www.gbif.no/

12 http://wcsindia.org/home/

13 http://cwsindia.org/

14 www.mumbaikarsforsgnp.com



http://www.ipbes.net/
http://www.ipbes.net/
http://www.regjeringen.no/en/dep/ud.html?id=833
http://www.regjeringen.no/en/dep/kld.html?id=668
http://www.regjeringen.no/en/dep/kld.html?id=668
http://www.miljodirektoratet.no/english/
http://www.gbif.org/
http://www.gbif.org/
http://www.wii.gov.in/
http://envfor.nic.in/
http://www.nina.no/ninaenglish/Start.aspx
http://www.nina.no/ninaenglish/Start.aspx
http://www.biodiversity.no/frontpage.aspx?m=23
http://www.biodiversity.no/frontpage.aspx?m=23
http://www.nhm.uio.no/english/
http://www.nhm.uio.no/english/
http://www.gbif.no/
http://www.gbif.no/
http://wcsindia.org/home/
http://wcsindia.org/home/
http://cwsindia.org/
http://www.ipbes.net/
http://www.regjeringen.no/en/dep/ud.html?id=833
http://www.regjeringen.no/en/dep/kld.html?id=668
http://www.miljodirektoratet.no/english/
http://www.gbif.org/
http://www.wii.gov.in/
http://envfor.nic.in/
http://www.nina.no/ninaenglish/Start.aspx
http://www.biodiversity.no/frontpage.aspx?m=23
http://www.nhm.uio.no/english/
http://www.gbif.no/
http://wcsindia.org/home/
http://cwsindia.org/
http://www.mumbaikarsforsgnp.com/

NINA Report 1079

2 Project background, objectives and
national/international context

The main objective of this pilot project was to enhance the capacity of India to take evidence-
based policy decisions about its own biodiversity management and conservation issues. To
achieve this objective, the following necessary actions were proposed, enabled through the
global standards and existing infrastructure offered by GBIF:

e A data repatriation exercise of Indian data held in the legacy collections of Norwegian
Natural History Museums. In addition to the data itself, it is expected that the experiences
from this repatriation exercise will have great synergies for similar exercises in other
legacy collections.

e Capacity building exercises where Indian scientists and technicians learn routines for
better data digitation and publishing of biodiversity data captured by the Indian network
of camera traps deployed over the country, and how to use them for evidence-based
decision making.

e Data mobilization from camera trapping projects recorded, based on relevant interna-
tional data exchange standards.

e Case studies that will operationalize the mobilized biodiversity data for use in environ-
mental conservation and management policy.

o A web- portal interface that provides access to mobilized camera trap images and stand-
ardized metadata.

Camera trapping refers to the use of remotely triggered cameras that automatically take images
of whatever moves in front of them. It utilizes fixed digital cameras to capture images or videos
of animals in wild, with as little human interference as possible, travelling in front of the camera’s
infrared sensors (Rovero et al., 2010). It provides photographs that serve as objective records
of an animal’'s presence at a location, and information on activity patterns (from the date and
time contained in the image), behavior, and pelage characteristics that enable individual identi-
fication of some species (Rovero et al., 2007).

WII, WCS and CWS have over many years evolved advanced techniques and great experience
in camera trapping from India and neighboring countries both in protected nature reserves and
in rural settlements. On a minor scale, NINA has also established experience on camera trapping
from different projects in India, Myanmar and Norway.

The main focus and core responsibilities of the project partners were data sharing and exchange
of camera trap data, technology and knowledge. The unique feature of this mutual capacity build-
ing collaboration is to device workflows, standards and infrastructure for mobilizing camera trap
data into GBIF.

In October 2012 India established a National Biodiversity Information Outlook (NBIO)*® in order
to establish a consensus roadmap for the establishment of a national biodiversity information
infrastructure (Chavan et. al, 2012). The goal of the NBIO roadmap is to:

e Assess the state-of-the-art of Indian biodiversity information

¢ |dentify barriers to facilitate and encourage processes in biodiversity informatics

e Assist prioritizing acquisition, discovery, and publishing of biodiversity information by rel-
evant stakeholders

¢ Communicate progress and advocate needs to decision makers in the form of a National
Biodiversity Informatics Roadmap

15 http://www.gbif.org/resources/2307
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Users of the NBIO are stakeholders that produce and/or use biodiversity information. This in-
cludes researchers, conservationists, natural resources managers, land use planners, policy
makers and the society in general. In addition to assess the progress of national biodiversity
informatics, the NBIO will also provide an opportunity to make prioritized and demand-driven
investment in biodiversity science itself. Further, as illustrated in Figure 1 below, NBIO will aim
to establish a link between the biodiversity and ecosystem researchers, stakeholders, policy
makers and information managers. NBIO will emphasize the need for efficient and cost-effective
management of biodiversity data through the National Biodiversity GRID (NBG) and its imple-
menting body, the InBIF.

Mational Biodiversity
Strategy and Action
Plan (NBSAP)

~—

Mational Biodiversity
Information Cutlook
{NBIO)

Indian Biodiversity
Information Facility

(InBIF)

Figure 1: NBIO will influence free and open access to biodiversity data through institutionalization of
NBG and InBIF, which will enrich the National Biodiversity Strategy and Action Plan (NBSAP)

When NBIO becomes operational and initiates discovery and open access to biodiversity and
ecosystems data, it will play an important role in the establishment of a National Biodiversity
Strategy and Action Plan (NBSAP)¢. The NBIO Roadmap will assist in making comprehensive
progress in biodiversity informatics ensuring that new investments will be scientifically, ecologi-
cally, socially and financially relevant (National Biodiversity Information Outlook, 201217).

The development of the INBIF is an extremely important step to bridge the science-policy inter-
face at the national level in India. The national InBIF- initiative aims to increase the value of
nationally collected primary data by making them available through a web- portal for search,
access and use. The data portal is not yet realized because of inadequate funding. One of the
major challenges identified so far is how to motivate the national data stakeholders to contribute
with data into InBIF. Issues such as how to credit contributing data owners and how to secure
their intellectual property rights to their data must be addressed in a proper manner.

16 http://envior.nic.in/division/national-biodiversity-action-plan-nbap
17 http://nbaindia.org/blog/532/1/NationalBiodiversity.html
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The IPBES- stakeholders have emphasized that IPBES preferably should collaborate with a
global existing initiative to avoid duplication of work. GBIF is a key global science organization,
which enables free and open access to biodiversity data online to support scientific research and
decision-making processes, and includes strong elements of capacity building including access
to tools, guidance, data and support. GBIF has over recent years developed consistent institu-
tional networks, tools for data sharing, training programs and methods of capacity building. The
GBIF Secretariat in Copenhagen (Denmark) has supported this pilot project with guidance about
international data standards, training and capacity building on Biodiversity Informatics. In addi-
tion, all the project partners are involved in several national and international elnfrastructure pro-
jects focusing on capacity building in biodiversity informatics. The total experiences acquired
through the collaboration with GBIF and these initiatives represent important synergies for cur-
rent and future collaborative initiatives.

This approach is highly recommended in the Global Biodiversity Informatics Outlook (GBIO)?*8.
Coordinated funding and improved interaction of initiatives and projects are really needed in
order to avoid duplicated efforts and investments. Several important focal areas and action com-
ponents were identified by GBIO in order to coordinate future efforts and funding and to enable
improved interaction of initiatives and projects. Figure 2 below illustrates the focal areas, action
components and their current progress.

Multiscale
spatial a
modelling dissemination’ capture
e e

Fitness-for-use Integrated Comprehensive
and annotation occurrence i i knowledge
data access

UNDERSTANDING

EVIDENCE

Published i Automated,
materials ind remote-sensed
observations'
D ome e—

PROGRESS KEY: s s mm Significant - SOme imi wm Minimal

* Considered to be of high urgency, but have made limited progress to date

Figure 2: The GBIO Framework

18 http://www.biodiversityinformatics.org/
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The national GBIF nodes at Wil and NHM promote, coordinate and facilitate the mobilization and
use of biodiversity data among the relevant stakeholders within their domains, primarily to ad-
dress the stakeholder’s information needs with relevant actions. At the national level, this should
be within the context of implementing relevant national legislation and institutional mandates.
The nodes also serves as communication gateways among the participating institutions and the
GBIF secretariat, contributing to and benefitting from the services, infrastructure and capacity
brokered and provided by the GBIF secretariat. This approach enables the effective consoled
action of GBIF as a truly global, decentralized network of networks.

NINA, NBIC and NHM patrticipates in the development of the European LifeWatch Infrastruc-
ture®®, and coordinate the initial establishment of a LifeWatch Infrastructure both at Norwegian
and Nordic level. NBIC, NINA and the Natural History Museum in Oslo also participates in the
EUBON- project (European Biodiversity Observation Network)?° in an innovative approach to-
wards integration of biodiversity information systems from on-ground to remote sensing data, for
addressing policy and information needs in a timely and customized manner. NBIC also cooper-
ates with the International Union for Conservation of Nature (IUCN)?* and works with implemen-
tation of the Infrastructure for Spatial Information in the European community (INSPIRE)?? in
Norway.

As shown above both WII, NINA, NBIC and NHM have active roles in several national and inter-
national initiatives on elnfrastructure development and capacity building. The outcomes of these
activities highly support the capacity building intention of this IPBES pilot project.

19 http://www.lifewatch.eu

20 http://www.eubon.eu/

21 hitp://www.iucn.org/

22 hitp://inspire.ec.europa.eu/
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3 A short introduction to camera trapping

Camera trapping refers to the use of remotely triggered cameras that automatically take images
of whatever moves in front of them (Rovero et al., 2010). This method is most often used to
capture images of medium to large sized terrestrial mammals and birds, but has also been used
for arboreal mammals (e.g., Oliveira-Santos et al., 2008) and other non-mammalian groups. The
use of camera traps in wildlife monitoring, research and management has escalated rapidly in
the last ten years and camera trapping methodology has undergone significant and rapid ad-
vances over this time (O'Connell et al., 2011; Meek et al., 2012).

Biologists have used camera traps for over 100 years. They have proven to be a useful tool,
complementing other methods for determining species richness and diversity. They provide a
non-invasive method for detecting rare, shy and cryptic species, as well as for identifying species
that cannot easily be distinguished from tracks or other sign. Camera traps can also be used to
monitor wildlife use of key resources such as salt licks, ponds, and fruiting trees. When instru-
mented to operate 24 hours a day, they provide important information on habitat use, behavior
and activity patterns. Nevertheless, perhaps the most novel application of camera traps has been
to generate information on abundance and population density, in particular applying capture-
recapture analytical methods (O’Connell et al. 2011).

3.1 Methodology

Before beginning any research project, investigators should have a clear idea of what information
they need to help them address their primary conservation issue or question. Before investing in
a photographic recapture survey, researchers should be certain that abundance or density is a
qguantity that will really be of use to them. To carry out an abundance estimate based upon pho-
tograph/re-photograph ratios (hereafter referred to as ‘camera trap estimates’) the research team
must have certain information and equipment.

Minimal requirements:

1. Maps or geographic knowledge of the study area.

2. Access to the study area and a means of traveling throughout the study area.

3. Arudimentary idea as to the topographic features of areas inhabited or sites visited by the
study animal and their travel routes.

4. Enough people familiar with the function and maintenance of camera traps to deploy and
monitor the traps in a timely fashion.

5. A sufficient number of camera traps to photograph (i.e., “capture”) enough individuals of the
target species to generate a statistical estimate of abundance. If a rigorous population esti-
mate is the objective, this is a serious requirement for reasons elaborated in following sec-
tions.

Additionally, it helps to have:

Someone with a high degree of familiarity with the study area.

Existing trails or roads to facilitate access to the study area.

Extra camera traps to act as replacements in the event of equipment failure.

A thumbnail estimate of expected capture rates for the target species.

Rough estimates of home range size and life history information.

Hand-held GPS units.

In a human dominated landscape, to have a dialogue with the local people before camera

traps are set in their areas. Field experience show that theft is reduced and that the locals
are less suspicious to what an outsider is doing.

Nooh~wnNE
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3.2 Choosing the right camera trap model

It is essential that the right camera trap type is chosen to ensure that the resulting data is fit for
the intended use. With the rapidly growing number of camera trap models available, and rapidly
changing technology, choosing the right model can often be difficult.

The criteria that should be included are the trigger mechanism (active or passive), the trigger
speed, the type of flash (infrared or incandescent), the camera technology (film or digital, and
the mode — still, video, time-lapse), as well as battery life and cost

The trigger mechanism (active