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Biodiversity Knowledge Gaps

-- absolute

* Biodiversity exists.

 Knowledge about biodiversity is
gained.

-- achievable

gaps remain between absolute - desirable

knowledge and achievable knowledge.

— Relative gaps remain between achievable
knowlegde and desirable knowledge.

Biodiversity knowledge

— Practical gaps remain between desirable
knowledge and gained knowledge
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The Biodiversity Knowledge Gap
Conjectures

1. The more knowledge about biodiversity is
gained, the less likely practical gaps will be
reduced by a new source of data.

2. Sources of biodiversity data will increasingly
overlap as knowledge is gained.
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GAP FILLING

Access/process difficulty

Easy Medium Hard

Databases Unstructured files - Locked files
Digital Indexes Maps, digital RS Unknown files
Digital inventories Survey results
CS output
Imaged Reports, Unscanned papers | ocked,

tables Old imagery collections
Analogical Imaged museum data Unmarked Forgotten or

labels, structured literature unknown collections
ledgers Field notes

Capture or existence form

- Automated surveys - New field surveys Unsampled remote or
Future and monitoring - Planned RS inaccessible sites

- New CS endeavours - Unknown organisms
Figure XX: Access to, and forms of, biodiversity data. Black: DAK. Blue: LK. Red: BK. Green:
Mineable data. Grey: Future data.

DAK — Digitally Accessible Knowledge: Primary data that are both digital and accessible in standard formats
LK — Locked knowledge: Data that are known to exist, but cannot be accessed because of some barrier (e.g.

paywall, obsolete digital systems, inability to digitize)
: Data that exist but whose existence is not known or cannot be ascertained by users.
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From Conjectures to Hypotheses:
Testing Approaches

* Top-down
— Set the maximum achievable extent
— Measure relative and practical gaps found in
separate sources
* £.g. Hjarding et al., 2014
* Bottom-up
— Compile separate sources independently

— Measure the extent of overlap
* £.g. Pino del Carpio etal., 2011, 2013, 2014
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Taei 1 Museums from which locality records for East African chameleons were obtained for the expert and GBIF datasets.

Dataset
Museum Expert GBIF

Afrika Museum, The Netherlands X
American Museum of Natural History, USA X
Bishop Museum, USA

British Museum of Natural History, UK

Brussels Museum of Natural Sciences, Belgium

California Academy of Sciences, USA

Ditsong Museum, South Africa

Los Angeles County Museum of Natural History, USA

Museum fiir Naturkunde, Germany

Museum of Comparative Zoology (Harvard University), USA

Naturhistorisches Museum Wien, Austria

Smithsonian Institution, USA

South African Museum, South Africa

Trento Museum of Natural Sciences, Italy

University of Dar es Salaam, Tanzania

Zoological Research Museum Alexander Koenig, Germany

TasLe 2 Data quality and data cleaning requirements for the expert and GBIF databases, with numbers of records of raw data, cleaned data,
requiring taxonomic update, for Chamaeleo species, with no geographical coordinates, and with no locality listed. Total cleaned data were
the records used in the analysis.

Requiring No No
Total Total taxonomic Chamaeleo* geographical locality
raw cleaned update sp. coordinates listed

Expert 263 254 0 0 7 0
GBIF 2304 172 2302 67 478 833

*Many species in this genus have been reassigned to Kinyongia and Trioceros, but these changes are not reflected in the GBIF dataset.
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of why we need experts. Oryx, doi:10.1017/50030605313001427.
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A Word on “GBIF Data”

It’s data mobilized by GBIF

Data are supplied by data owners and
producers

General perception of data quality issues
Can these data be used? Always? For any
purpose’?

Can we afford ignoring existing data?
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| You do| acces pnmary biodiversity data [through:)

Hardcopy, literature survey (non-digital form)
Free and open datasets within and outside of your

Primary Publications (e.g. taxonomic monographs,
institution

maps of species observations)
The GEBIF Data Portal (http//data.gbif.org)
Access to offline digital data sets

(COROM/DVDITapes etc.)
Reciprocal agreements with other

Your own field works/surveys
groups/individuals

Other web based data portals
Institutional agreements

124 Payment basis

Species diversity and populations
Taxonomy
Life histories and phenologies m | 20 | 26 | 8
Biogeographic studies EEEI m“
Rl ey 270 | 250 | 248 | 19 | 21 [ 9
Ecology, Evolution and Genetics 49 | 16 [ 16 | 5 |
Conservation Planning mm““
Natural Resources Management 50 [ 14 [ 9 [ 5 |
Education and Public Outreach | 55 | 41 [ 13 | 16 | 4 |
Impact of Climate Change 45 [ 11 [ 7 [ 3 |
Envronmental Impact Management | 52 | 35| 9 | 8 | 5 |
Sustainable Use mﬂmm--lﬂ-n
Agriculture, Fisheries, Forestry and Mining [ 42 | 42 | 42 | 41 | 33 [ 24 [ 10 [ 1 [ 2 |
Emvronmental regionalisation | 40 | 40 | 39 | 36 | 34 | 24 | 4 | 3 | 3 |
Ecotourism 26 | 23 | 38 | 20 | 24 [ 22 | 7 | 5 | 2 |
TSI 45 | 41 | 42 | 18 | 23 | 21 | 19 | 15 [ 12 | 4 [ 3 | 2 |
NNy 40 | 32 | 30 | 16 | 15 | 11 | a7 | 11| 8 | 4 [ 1 ] |
GEVEETNNY 30 | 30 | 23 | 16 | 12 | 18 | 16 | 7 | 10 f 3 [ 1|
CREROIIIERRNTERENEY 22 | 22 | 24 | 12 | 6 | 14 | 12 | 8 [ 0| 3 | 1 | 1 |
Health and Public Safety [IEZEN 2N IEEN BEEN ENN BEEN RN RGN BN B B
ELVEIENRERTY 18 [ 18 [ 18 | 12 | 13 | 19 | 41 | 10 [ 9 [ 1 [ 1 [ 1 |
Human Infrastructure Planning mmmnmmmnn--
WPy 7 | 11 [ 10 [ 7 | 8 | 6 | 7 | 2 | 2 | 1]
WL 12 | 11 [ 11 [ 7 | 1 | 4 | 5 | 2 | 3 |
Others (please specify) [N INE NEN NEE BER R EN 2 D O I

respondents | 1% | 5% | none
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List the ways in which you use Primary Biodiversity Data
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CINo, | have not at all used GBIF
Taxonomic Names / Checklists I mobilised data

B No, not at all useful for my

. applications

B Maybe, partially useful for my

. applications

W Yes, completely useful for my
applications

Occurrence Records (presence

only)

Species Information
(Descriptive data)

Occurrence Records (including
absence records)

Populationdensity / Dynamics T I——I
data

Species Interaction Data

Others (Please specify)

100 200 300

respondents

Figure 35: Percentages of people finding GBIF-mobilised data useful. Frequencies of responses to Q18:
“Does GBIF mobilised data satisfy your needs?” and breakdown of frequencies according to types or
nature of data required (Q10).
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Data availability -> data use

papers using data, cumulative
=O=records available, cumulative

=
o
o

million records

2007 2008 2009 2010 2011 2012 2013
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Data use rate — stabilized?

Publication yield Publication yield

R2 =0.992

200 300 400 500 20 40 60 80

records available with one-year lag (x10°) months elapsed since portal startup
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Test Run: GBIF filling
biological diversity knowledge gap
in Biosphere Reserves

* A bottom-up approach to measure the price
of ignorance

* Can conservation be informed by alternate
knowledge sources?

e Do data alone suffice?
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The Biosphere Reserves

= - “Sites established by countries and

“HE" )'ie recognized under UNESCO's Man and the
" ¥ | )

s Dot Biosphere (MAB) Programme to promote
de las Naciones Unidas sobre el Hombre

elRe By ylaBiosira sustainable development based on local
3 community efforts and sound science.” --
Man and Biosphere Programme

631 biosphere reserves in 119 countries all
over the world.

tools to help countries implement the
results of the World Summit on Sustainable
Development and, in particular,

the Convention on Biological Diversity and
its Ecosystem Approach.

Reserves. PhD Thesis by Andrea Pino del Carpio. Doctoral co-advisors: Rafael Miranda, Arturo H. Arifio
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The Biosphere Reserves

Area zones TYPICAL ACTIVITIES

Core:

e Biodiversity conservation
* Monitoring

* Non-destructive research

Buffer:

* Cooperating activities
* Ecotourism

e Research

Transition:
e Sustainable development
e Sustainable agriculture,
settlements
Community services

Reserves. PhD Thesis by Andrea Pino del Carpio. Doctoral co-advisors: Rafael Miranda, Arturo H. Arifio
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General Methods

Select Biosphere Reserves Networks
Extract information from sources:

3. Mutiple datasets made available through GBIF
Compile lists

Review taxonomy
Harmonize taxonomies using expert input

Tabulate lists

Compute intersections between lists

Ca | Cu |ate ga pS q@w’ THE REPTILE DATABASE
& \jla www.reptile-database.org

Amphibian Species of the World 5.6
AMERICAN MUSEUM
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BIOSPHERE RESERVE

GBIF
georeferenced
datapoints

Coordinate grid
in MP’s convex
hull

Uncertainty band

¢ Wil Universidad
47" de Navarra
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MEXICO : BIOSPHERE RESERVES
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SPAIN : BIOSPHERE RESERVES
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Species richness
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250
200
150

100
50

&4 MEXICO : BIOSPHERE RESERVES : VERTEBRATES
Fish: 347 (14.5%) Wy

121

Species richness (34.9%)

Management - -
Plans: 1971 Inagement

(82.3%) M lans: 1971
/ 27.7%) .
species

260

(10.9%)
— Reptiles: 456 (19.9%)
1255
(52.4%)

140 Yirds: 1005(42.0%)
GBIF: 1770 (5.8%)
(73.9%) 76 Literature:
(3.2%) 1731 .
(72.3%) :

SNELICO

All Species: 2395

<L
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50
25

Species richness

MP: 502
(90.3%)

LIT only: 2 (0.4%)
LIT+MP: 1 (0.2%)

SPAIN : BIOSPHERE RESERVES : VERTEBRATES

13

(20%)

38

(59%) Fish: 64 (11.5%)

Amphibians: 35 (6.3%)

7
(20%)

Reptiles: 61 (11.0%)

Birds: 294 (52.9%)

LIT: 435
(78.2%)

All Species: 556

86 AN 51

49
(84%) (7%)

Universidad
¢ de Navarra

Mammals: 102 (18.4%)
6
(6%)
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Richness (number of fish species) MEXICO : BIOSPHERE RESERVES : FISH

A

. More than one source . Exclusively GBIF
Very high
|:| Exclusively management plans D Exclusively literature
(107)

Los Tuxtlas

|

Montes Azules Sian Kaan La Encrucijada Pantanos de Centla Los Petenes

“ 4 \

Ria Lagarto Alto Golfo de California Ria Celestun Zicuiran-Infiernillo El Ocote

© ¢ ® o

El Vizcaino Barranca de Metztitlan Calakmul \YEEET Sierra Gorda

Very low ‘ ‘V > , .

(6-18)

Pinacate Sierra Huautla El Triunfo Chamela-Cuixmala La Sepultura

More narrow Information gaps (%) Wider
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MEXICO : BIOSPHERE RESERVES : FISH

34
(10%)

GBIF: 42 GBIF: 5.8+ 2.5
(12%) (14%)

ALL RESERVES COMBINED AVERAGE PER RESERVE
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MEXICO : BIOSPHERE RESERVES : FISH

Added taxa (as percent of total)
Added taxa

25 ‘ 20 30
Latitude, °N Taxa in MP

O Taxa added to MP by GBIF
@ Taxa added to MP by literature
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freshwater fish biodiversity: implications for the management and conservation of Mexican Biosphere

Reserves. Journal of Fish Biology, 79(6): 1563-1591.
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\ETInEIS

Spanish National Catalogue
IUCN Red Books
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. I
Reptiles v All known taxa

Endangered

I

I

SNC - listed . Vulnerable

i
s\ 30

I[UCN - listed 20
RN

. Number of species
Endemic
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44 MEXICO : BIOSPHERE RESERVES : VERTEBRATES

Number of species

1000 800 600 400 200

L | 1

Fish

Amphibian

. I \on-threatened, notin MP
Reptiles
Non-threatened, in MP
. I Threatened, not in MP
Birds
Threatened, in MP
Mammals I —O—Percent of threatened not in MP

—(O— Percent of not threatened not in MP

I 1 I 1 1 Ll

0% 10% pAG 30% 40% 50% 60% 70%

Percent of species
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Concerns, and Challenges. Biodiversity Informatics, 8: 59-93.
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IS GBIF USEFUL FOR CONSERVATION?

Yes it is. It provides a practical source of information and can help
filling gaps.

GBIF conveys data from data publishers. Information not shared does
not inform anything.

Knowledge depends on information existing and exposed, whatever
the means. GBIF is one practical means to expose existing
information.

Conservation depends on knowledge. Less knowledge -> success by
accident. More knowledge -> failure by accident.

Reliability and fitness-for-use of GBIF-enabled data remains the main
perceived issue for conservation purposes. But lack of knowledge can
only be alleviated by sharing data.

Cross-checking sources enables correction and curation. Reliance on
single sources is dangerous.

The only “thing” that can substitute an expert is another expert. But
experts have to rely on information sources too.
<8 Universidad |
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LA BIODIVERSIDAD DE MEXICO

1 respeto y proteccién ol metio ambient y 105 recuescs neraes peritid seg detutando W nabsalens
en el futwrs. 1) desarrolio econfiicn sustentabie (que se e sostemes a I lango det tiempo) se et en &
InteRgenie de Lo recursos natuales, s rebasar
3 capacidad de regenenacide, preseredeicios.
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