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Biodiversity crisis

- Biodiversity loss crisis
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- Habitat destruction is the major
driver of biodiversity loss

- Area-based conservation prevents
species extinction and protects
habitats
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Cycads

- Knowing where specie are is crucial S o
for conservation action




JUCN Red List geographical ranges
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== - Globallv are the most comprehensive dataset available
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Area of habitat (AOH)

| DEFINITION:

“habitat available to a species, that is, habitat within its range”

e

ong

“0de "

[ner




Workflow Area of Habitat

* New and standardized methodology (Brooks et al., 2019
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1. Prepare land-cover map
in Geographic Information

System
[

2. Extract species’ range
from IUCN Red List

HABITAT

5. Extract species’ habitat
classificationii from IUCN
Red List

3. Overlay species’ range
onto land-cover map

8. Extract species’
maximum and minimum
elevation from IUCN Red

List
T

7. Overlay digital elevation
model onto species’ range
and land-cover map

4. Select areas of the land-
cover map occurring within
the species’ range

6. Select areas where the
species’ habitat is
documented by the land-
cover map as occurring
within its range

9. Select areas where the
species’ elevational range
is documented by the
digital elevation model as
occurring within its range
and habitat — this is the
species’ AOH

10. Validate species’ AOH
with point data
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Range maps & elevation limits

- Range maps and elevation limits are available on the IUCN
website

- Manually enter elevation information for more than 600 species

@ Geographic Range

NATIVE
Extant (resident)

China (Chongging, Guangxi, Guizhou); Viet Nam

NUMBER OF LOCATIONS UPPER ELEVATION LIMIT

600 metres

LOWER ELEVATION LIMIT

100 metres




Habitat

HABITAT: IUCN Habitat Classification Scheme

- No GIS based

- Link between IUCN habitat and land cover map

- Previous crosswalks are expert-based and have not been validated
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Translating habitat classes to land cover

METHODS

+ | Occurrence points data

GBIF/eBird

gedt Land cover :

ESA-CCI 2015, 300m

CGLS-LC100 2019, 100m

IUCN Red List Habitat
Classification Scheme level 1
(artificial level 2)

Habitats Classification
Scheme

N\ | . .
Currency: Date of the record and scientific name
current January 2005 — December 2018
distribution and Check and update taxonomy with the most up-to-date [IUCN Red List taxonomy
taxonomy

Coordinate information
Remove records with no coordinates or coordinate uncertainty information

Spatial accuracy: maximiz
the precision of the records
and reduce errors and biases

Remove records with coordinate uncertainty >100 m (GBIF) or 30 m
(eBIRD)

Remove records outside the IUCN Red List range map

\ Remove records that fall in the sea/ocean

Sample size
emove duplicates (same species & location

Remove species with <10 points

Spatial coverage: include the best
representation of the species
distribution

Randomly remove points of
species that represented more

than 2% of the points

per taxonomic class




Translating habitat classes to land cover

METHODS

Processing: Extracted the land-cover class at the coordinates of each point
locality and associated to the habitat class/es

Modelling: Land cover class = f (habitat class) + Random effects (species +
country)

Validating : training/ test data — Area Under the Curve (AUC)

Comparing: Test against an expert based translation table



Translating habitat classes to land cover

IUCN habitat class

Shrubland AUC
Land-cover class
Shrubs - 0.882
Herbaceous vegetation 1.622 0.793
;jglll.ljg:;:ji and managed vegetation 1.395 0.807
Urban / built up 1.362 0.763
Bare / sparse vegetation - 0.924
Permanent water bodies - 0.745
Herbaceous wetland - 0.827
Closed forest, evergreen needle leaf - 0.885
Closed forest, deciduous needle leaf - 0.940
Closed forest, deciduous broad leaf - 0.867
Closed forest, mixed - 0.906
Closed forest, unknown - 0.736
Open forest, evergreen needle leaf - 0.856
Open forest, evergreen broad leaf - 0.894
Open forest, deciduous broad leaf - 0.854
Open forest, mixed - 0.899
Open forest, unknown 1.284 0.644
[ ] Low positive association (odds ratio = 1.138- 1.351) [ ] Medium positive association (odds ratio = 1.362 - 1.712) [  High positive association (odds ratio= 1.743 - 13.720)
[ Negative association [ ] Non significantassociation




Translating habitat classes to land cover

B Forest M Forest, Rocky areas [l Savanna, Shrubland, | Grassland, Wetlands, Artificial g wetlands

Desert arable and’ asture lands
I Savanna WM Forest, Savanna, p

Rocky areas B Shrubland, Rocky areas, Il Artificial urban areas aquatic
I Grassland Desert and rural gardens

I Wetlands, Artificial



Mapping Area of Habitat

Southern Tree Hyrax
Elevation : 0 —4000 m
) Habitat: Forest, Savanna, Rocky Areas
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Mapping Area of Habitat

RESULTS

Birds = 10,651 sp

Mammals = 5,841 sp

AOH vs IUCN geographical range

Birds

Mammals

Breeding
Non-breeding
Resident
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Mapping Area of Habitat

RESULTS

I\/Iammal Rlchness Map
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Mapping Area of Habitat

RESULTS Terrestrial mammal richness of South America

IUCN geographical range Area of Habitat maps
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Validation

MODELING BASED APPROACH

Independent variables
* Number of habitats

Dependent variable - Elevation range
AOH Pixels * Mid point of
- elevation
R Pixel
ange rixcis . Realm
* Presence, origin and
seasonality

Logistic regression model

4

Tukey fences outlier test

4

Outliers

OCCURRENCE DATA APPROCH

ebird data :
‘ 0)
GBIF data I\/Iljlr:ldméla?si,3 358 §45(g3 )
KBA P70
Point locality
2
Buffer around the point
4
Overlay point with AOH




Validation
MODELING BASED APPROACH

LLower model prevalence
 Birds 178 sp (1.7 %)
« Mammals 64 sp (2.3 %)

‘ Incorrect elevation limits
Higher model prevalence or habitat coding

 Birds 118 sp (1.1 %)
* Mammals 21 (0.8 %)
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Validation
OCCURRENCE DATA APPROCH
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Conclusions

- AOH area 1s 66% of the range area, enhancing the resolution of

species distribution

—>Reduce the commission errors without increasing the omission

errors

—>Follow a traceable methodology and allow quantifying the

error, and ensure repeatability
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Applications

—> Assessing species’ distributions
-=> Improving the accuracy of conservation planning

—> Monitoring habitat loss and fragmentation

= IUCN considers AOH an indispensable tool for Red List

- Assessment parameter in the identification of Key Biodiversity
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