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Biodiversity is being threatened

An increasing need to document biodiversity 

Biodiversity changes are the result of …..



Habitat loss and human activities

Streambank lupine Turkey vulture



Invasive species

Coyotes Dalmation toadflax



Biodiversity is being threatened

To quantify these threats, we need to establish 
biodiversity baselines and monitor.

The longer the baseline, the more confident we can 
be in our interpretations of cause and effect.



Biodiversity research: Help needed

Documenting all of the changes that are currently 
taking place is beyond the capabilities of researchers 
and managers.  

There is a need for citizen scientists to become the 
eyes and ears of the researchers.  

This is one area where real and virtual communities 
can play an important role.

I need 
help

Community-based monitoring



Why form a community?

“Any community attempts to maximize its well-being and potential 
within the constraints imposed on it by its technology and its environment.  
Communication and sharing of geographic information are essential 
to the successful functioning of communities, because they are the means 
by which each individual extends his or her knowledge beyond the limits 
of the human senses–we learn what is beyond the mountains, 
or across the rivers, or what used to be in the past, by communicating 
with others who live there or have been there....”
(Goodchild 2002, page xxii)

An online presence can help a group achieve status,
enabling it to become a ‘credible partner.’



Building a community: Help provided

“Community can be defined by physical proximity to others 
and the sharing of common experiences and perspectives.  
The word has become synonymous with neighbourhood, 

village or town, although communities can also exist in other forms
– e.g. through professional, social or spiritual relationships.  

Communities can thus be virtual.” (Weiner et al. 2002, 5)

The development of virtual communities of
interested individuals.



Approaches to building a community

Project aims can range from providing scientific 
documentation to encouraging  public participation.

Expert verification of public submissions

Content derived from scientific publications 
or provided by domain experts

Users must be registered

Scientific documentation plus general 
public education

Anonymous verification of submission

Science content linked to outside 
(possibly unverified) sources 

Users are not required to register

‘People reconnect with the planet 
through simple and fun technology’



Why we created E-Flora and E-Fauna BC

Easy public access to detailed 
species information

Accurate scientific information on 
our plants and animals

Insight into the biodiversity of our 
province

Informed environmental planning

Gap analysis of overlooked 
components

Citizen science engagement through 
photo submissions (with location)



eflora.bc.ca

E-Flora BC



An E-Flora atlas page



An E-Flora interactive map

13



http://www.networkedorganisms.com/



Project Noah

The Field Guide (an app you can download to your iPhone) informed me that in my 
neighbourhood I could find a giraffe, seeds and a maple (amongst other records). 



What kind of help? Other example projects

What can we learn from existing environmental VGI 
projects such as:

Christmas Bird Count

eBird

Breeding Bird Survey

NatureWatch

VGI: Volunteered Geographic Information



Christmas Bird Count: Citizen science in action

The longest-running wildlife 
census to assess the health of 
bird populations—and to help 
guide conservation action.

From field observers to count compilers and 
regional editors, the 1o’s of thousands of 
volunteers do it for love of birds and the 
excitement of friendly competition.

Public engagement leading to scientific data



eBird – The next generation

A real-time, online checklist program 
amassing one of the largest and fastest 
growing databases. In January 2010, 
participants reported more than 1.5 
million bird observations across North 
America.

eBird collects observations from 1000’s of birders 
through portals managed by local partner 
conservation organizations.  eBird targets specific 
audiences with the highest level of local expertise, 
promotion, and project ownership.  

Public engagement leading to scientific data



Breeding Bird Survey

Requirements for participation include:
The ability to identify all breeding birds in the area by sight 
and sound. Knowledge of bird songs is extremely important, 
because most birds counted on these surveys are singing 
males. 

New BBS participants must also successfully complete the 
BBS Methodology Training Program before their 
data will be used in any BBS analyses.

Each spring over 2500 skilled amateur birders
and professional biologists volunteer to 
participate in the North American BBS.

Scientific documentation



NatureWatch

Nature Canada partnered with 
Environment Canada in 2000 
to implement NatureWatch
“NatureWatch was developed to help
encourage Canadians to participate 
in science and understand the changes in the 
environment.  These programs encourage 
participants to learn about the environment while 
gathering the information needed to protect it.”
The Canadian federal government dropped support 
for EMAN (the federal link to NW) in 2010.

Public disengagement



Community engagement

How and what kind of information (VGI) can citizen 
scientists provide?

Location information (place name to lat/lon)

Photographic documentation

Relevant details (e.g., the plant or animal name, other 
important elements such as how many, what else was present)

How has technology affected the ability of volunteers 
to provide useful information?



GPS has made everyone a location expert

Ubiquitous positioning: Anyone, anywhere, anytime
Accurate position and precise time are now embedded in 
everyday life as part of the ‘calm technology’ era.

OpenStreetMap is the exemplar of a project that 
reflects this new era, as does Project Noah. 

Geography is easy!



What does geography add?

Geography (i.e., the specific location) can add 
considerably to the record, or not.

Migrate (annual)
Move about (daily)
Accidentals (storms)
Breeding birds-relevant

Stationary
Topographic controls

Aspect
Elevation

Can eliminate, but not 
confirm an observation.



Identification accuracy

Depending on the species group, the ability of non-
experts to access the domain knowledge of experts can 
be considerable, or minimal.

Information quality can be variable



Limits to identification

Depending on the species group, the ability to 
distinguish between species can require considerable 
expertise, or minimal knowledge.

Limits to knowledge



Species identification accuracy

The bottom line is that without expert identification the 
value of the data declines dramatically.

The loss of taxonomists represents a significant 
bottleneck: It is increasingly difficult to find someone 
who is capable of identifying an invertebrate (e.g., for E-
Fauna BC we rely on experts in England to provide 
assistance in identifying worms).

DNA barcodes can be assigned to an incorrect
species (sometimes even the wrong kingdom!)

Thus, there is no guarantee that species X identified at 
place Y will be the same species X identified at place Z.

Information—unknowable?



Volunteer identification: A necessary ingredient?

Most sites require users to register in order to track 
their submissions and to eventually associate a 
quality indicator to those submissions (eBird).

We have seen the rise of dis-anonymity in many web 
sites, a part of the effort to increase the incidence of 
‘civiloque’ in digital society.

However, there is increasingly
interoperability of registration

(privacy concerns?).

Building a “community”



DNA Sequencer

What’s next?

GPS-enabled
cameras
Smart phones

Barcode of life

Song-based identification



Maps are to GPS as Sequence Libs are to the Barcoder

Who can 
confirm
the initial
identification?

Taxonomists.



Lessons learned?

The use of simple map-based interfaces cannot be 
overstressed—complex presentations designed by 
GIS professionals will turn off the volunteer and 
result in the levels of participation declining quickly 
over time.  (Ease of use)

Need to continually update the web site so that the 
volunteers receive immediate and continued 
reinforcement that their contributions are being 
received and used.  (Feedback)

Volunteer engagement



Maximizing the utility of information

As stated on the eBird web page : 
A database is only as good as its weakest record. If even a few 
records can be deemed questionable, then the entire data set 
can be labeled as such.  With that in mind, we should all strive
to keep the eBird data as clean as possible.  You can do your 
part by being conservative in the field and meticulous with 
your data entry, and we can do ours by building better 
connections between the eBird community and scientists.

(Commitment to data quality)



Low-lying fruit?

Selecting the right community goals



The Biogeographic Atlases of BC: Building 
Communities and Generating Knowledge

Thank you!

Any Questions?
brian@geog.ubc.ca


