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biodiversityinformatics.amnh.org/open source/maxent/
Maxent - Phillips et al., Blair 2017 Ecography
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SDMs for conservation decision-making:

* Planning and prioritization

* Guiding surveys, monitoring and
reintroductions

» Danger of misuse, false precision
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pecies
Istribution
odels

(SDMs)

Occurrence bioclimatic variables
localities (Hijmans, 2005)

000 Maximum Entropy Species Modeling, Version 333k
Samples Environmental layers - D - il s, Al m
File s Processing/SDM Test/points /phit| | Browse Directoey/File ealban/Image Processing/SOM Test/asc | EBrowse : path = "Cx/Users/pgal et Projecti/ulapersive -5, fullsases = T])
/ phil_altitud Continuous 8 vietsamc-croplg ,
S W LoD THEMED OCCLRRENCE RECOADS
™ phil_biol Continuous : Togsd- read.cov] €2 /Uoers pgalise Documents Projects Vigtraa trireed fata third.civ']
 phil_bio10 Continuous ¥ Geserate buffered WP of locs a5 Backgrosed pois
3 Hirarytrasas

™ phil_biol1 Continuous
 phil_bio12 Continuous

™ philippine_Eagle ™ phil_biol3 Continuous.
, &l
© ohil_biol4 Sotinons (s matrix(xy. boed) )], 11)))
 phil_bio1s Continuous
™ phil_bio16 Continuous
v phil_bio17 Continuous

Select all Deselect all
rag ;ralad); ra(MCP,Bef]; rmiMCP, locs)
 Uneat f Create response curves " _—
v = vietran, Weluts = 5,
7 Make pictures of predictions M Irife", b, coerdh » backg, PrallE] = T
Do jackknife to measure variable importance V!
X Output format | Logistic
v Output file type | asc
Output directory |3/dondealban/Image Processing/SOM Test/outputs | | Browse
™ Auto features Projection layers directory/file Browse
Run Settings Help.

- Easy use - Flexible
- Inflexible/“Black box” - Steep learning curve
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n Wallace Intro 1 Occ Data 2 Process Occs 3 Env Data 4 Process Enws S Partition Occs [0 7 Visualize 8 Project Session Code

. 2 Searching gbif
Obtain Occurrence Data * Total gbif records for Tremarctos ornatus returned [ 75 ] out of [ 209 ] total (limit 3a
Modules Available: 75 ). Records without coordinates removed [ 53 . Duplicated records removed [0 ]
¢ton 1 Change Base Map
© Query Database Remaining records [ 22 )

User-specified Occurrences ESRI Topo v

Module: Query Database 2a * Portof 3b
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- Mo acails Spain

WO e

via SPOCC package: Interface to Species Occurrence Data Sowces
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£ S et v SURIMAMI
3 £ AN, FHENCM
Enter scientific name (Format: Genus species) COLOMBIA A CUTANA
Tremarctos ornatus | s \M A
W FAS
" O AM !
.‘«l!_f_’f-’
FCUADOR Hedem
TEPRTT
Maximum number of occurrences: ? Manar
@ PARA
o) ' H
hWlayo
PERU
Truptle
9] I
referen ROMD Ot Al 2
SpOocCC refe (es. o . 1 BRAZIL
Developers: Scott Chamberlain, Karthik Ram, Ted Hart Leatot | Thos © Esri — Esn, DeLorme, NAVIEQ, TomTom, imermap, £C, USGS, FAO, NPS, NRCAN, GeoBlase, Kadaster NL. Ordnance Survey, Esni Japan. METL, Eset Chira fHong
CRAN | documentation Kongh, and 2w GIS User Community

Open-source, flexible, reproducible
https://wallaceecomod.github.io/
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Wallace
each with modules
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B. ( Upload / ) ( Download ) Upload ( Upload / ) ( Download ) ( Download ) ( Download ) ( Download ) ( Download )
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We are expanding Wallace to:

1. Bridge the gap between SDM best
practices and biodiversity conservation
decision-making
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We are expanding Wallace to:

2. Facilitate responsible reporting on
biodiversity change by national BONs, with
the Colombia BON as a model.
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Develop new R packages to add to Wallace

I

1. maskRangeR — Estimates a species
current range

5°0'0"N
/Q{
[\
O 2

Climatically &F
Above DTT (224%)
s High : 0.775

M Low:0.329

— Post-processing of species
distribution models with RS
products

Climatically Suitable Area

000'0"

200 km

80°0'0"W 75°0'0"V
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“Thank you... it is not common for software
developers to include such a broad range
of end-users in their decisions.”

Ultation workshop in Bogota
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maskRangeR example:
Ol I n g U ItO (Bassaricyon neblina)

» Recently described small
carnivore

 Limited to high altitude,
cloud forests

 Data-poor, in need of
status update given recent
deforestation
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maskRangeR example:

parapatric species
 Use biotic information to
Improve modeling outputs

* 3 species of three-toed -
sloths as example Bradypus variegatus
- B. tridactylus

B. torquatus

A

Support vector machine
(SVM)
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maskRangeR example:
[ ]

pa ra patric species SVM for range boundary
SDMs

estimation
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Kass et al. In Prep; Babich Morrow et al. In Prey
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Expert-driven use cases
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Next, add to Wallace as new
modules L 2 4

Wallace v1.9.9.9015 Intro Occ Data Env Data Process Occs Process Envs Env Space Partition Occs Model Visualize Project Post-Data(**) maskRR(**) Session Code

v ARAWELCOME TO WALLACE#*#* 2

Post-processing(**)
Please find messages for the user in this log window.
Modules Available:
O Olinguito(**) ot
@ Biompdelos(**)
Map Table Component Guidance Modu [Ws Downloac

Module: Biomodelos (*¥*) + £SRI Topo -
wallace : A Modular Platform for Reproducible Modeling of Species -

Niches and Distributions

Select input

® draw O user
Draw a polygon
Select action (**)
@ add O delete

)

Module Developers: Peter Galante, Gonzalo E. Pinilla-Buitrago
wallace references

Package Developers: Jamie M. Kass, Gonzalo E. Pinilla-Buitrago, Bruno
Vilela, Matthew E. Aiello-Lammens, Roberl Muscarella, Cory Merow,
Robert P. Anderson

CRAN | documentation




Second end-user consultation
workshop June 11-12, 2019 In
Bogota
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Develop new R packages
1.

5°0'0"N

W -
—
M 5

Climatically &F
Above DTT (224%)
s High : 0.775

M Low:0.329

2. Package B — Calculate key
biodiversity change indicators
— IUCN AOO and EOOQO upper bounds
— % suitable land cover

— Protected Area representativeness,
taxonomic diversity...

Climatically Suitable Area

000'0"

0 S0 100 200 km

80°0'0"W 75°0'0"V
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Supporting the Colombia BON

%O GROUPON

EARTH OBSERVATIONS

LV

o

Improving
Capacity for

Biodiversity
Conservation

BON in a Box Tools include
software, protocols, and other
tools that facilitate effective
biodiversity change reporting

/boninabox.geocbon.org/

. e
BioModelos &

piAY/
ME JORES MODELOS CON L
EL APOYO DE EXPERTOS 7%

biomodelos.humboldt.org.co ¥
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Integrate Wallace & BioModelos

s s -
Module: Query Database E ! [ - -
Chaos Database
o cae

5 species) COLOMBIA v

2 BioModelos

EL APOYO DE EXPERTOS

PERU

BRAZIL

biomodelos.humboldt.org.co
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Create interactive web-based
training materials

Wallace intro 1 Occ Data 2 Process Occs 3 Env Data 4 Process Envs 5 Partition Occs 6 Model 7 Visualize B Project Session Code

]

Change Base Map

) Searching gbif
Obtain Occurrence Data E * Total gbif records for Tremarctos omatus returned [ 75 ] out of [ 209 ] total (limit .

Modules Available: 75 ). Records without coordinates removed [ 53 . Duplicated records removed [ 0]

© Query Database Remaining records [ 22 ]

User-specified Occurrences

Module: Query Database cx i el
via SPOCC package: interface to Species Occurrence Data Sources gad e e 3 N etWO r‘k Of
v

TAMA @
Choose Database: m Ghicaamangs O VENEZUELA > S, .
® v Conservation
5} _

VertNet

ESRI Topo .
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» N sl
Enter scientific name (Format: Genus species) COLOMBIA " BUSAYA | d
Tremarct: tus L u C a O rS
remarctos omatu a0 ¥
- b H
gl
ECUADOR Bebom
Suayaquet
Maximum number of occurrences: o Moo
)
1000 ‘\A A M A 2 N 8B A N ’
o . - . ry ) ° °
o I
o MAZ
tictay
g = ) PERU
Trupdl
[} {
spocc references i BRAZIL
Developers: Scott Chamberlain, Karthik Ram, Ted Hart Liafiot | T © E46 — Eanl, Daloms, NAVTEQ, TomTom, Werma, #C, USGS, FAO, NPS, NRCAN, GeoBase, Kidaster N, Ordnancs Survey. Esd Japan, METI, Ert China (Hong

RAN | documentatior Kong), and the GIS User Community

Resources for conservation educators and practitioners to:

ncep.amnh.org
@@@.




@ AMERICAN MUSEUM & NATURAL HISTORY
CENTER FOR BIODIVERSITY AND CONSERVATION

Bridging the gap to decision-making
with co-creation

N
A

Wallace end-user consultation workshop in BogOté,
_ Colombia — April, 2018
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Wallace software

n Wallace Intro  10ccData  2ProcessOccs  3EnvData  dProcessEmvs  SPartitionOccs  6Model  7Visualize  8Project  Session Code
» 1
; Searching gbif
Obtain Occurrence Data E * Total gbif records for Tremarctos ornatus returned [ 75 ] out of [ 209 ] total (limit

Modules Available: 75 ). Records without coordinates removed [ 53 . Duplicated records removed [0 ]
© Query Database Remaining records [ 22

User-specified Occurrences

Change Base Map

ESRI Topo g

Module: Query Database + E v

Mo acait e Spain
via SPOCC package: Interface to Species Occurrence Data Soueces

INPARA ]
Choose Database: m @caamangs O VENEZUELA N i

O cBIF
VertNet ®

Patam ok

[ Suvana
BISON AN A

SURINAMI
P e

Enter scientific name (format: Genus species) COLOMBIA 3 Y CUAKA
Tremarctos ornatus g Xx

— wgP

Maximum number of occurrences: Manaw

@ 3900 of AMAZON B A )

PERU

© 1
v KOW . BRAZIL

e, NAVTEQ, TomTom, Imermap, ©C. USGS, FAO. NPS, NACAN, GeoBlase, Kadaster NL. Ordnance Survey, Esri Japan. METI, Esrl Chira fHong
RAN | documentation Kongi, and e GIS User Communty

SPOCC references
Developers: Scott Chamberlain, Karthik Ram, Ted Hart Leatet | Thos © Esri — Esi, ol

Open-source, flexible, reproducible
https://wallaceecomod.github.io/
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J‘ Get data Sh'are Todls, * Inside G,BEIF "

s
2

GBIF | Global Biodiversity lnformatlon ﬁcnhty

Free and open access Icf*’
biodiversity:data ...,

OCCURRENCES SPECIES DATASETS

WHAT IS GBIF? ABOUT GBIF UNITED STATES OF AMERICA

.

Occurrence records Datasets Publishing institutions Species

1,017,750,309 40,645 1,265



@ AMERICAN MUSEUM & NATURAL HISTORY

CENTER FOR BIODIVERSITY AND CONSERVATION

Group on Earth Observations Biodiversity
Observation Network

Biodiversity

&%Agriculmre ) ﬁclimate

N

N/

@Disasters

INFORMATION

FOR THE BENEFIT E“,system,

OF SOCIETY \

\ Energy
’ o eWeather @Health
3 G

V Water



@ AMERICAN MUSEUM & NATURAL HISTORY

CENTER FOR BIODIVERSITY AND CONSERVATION

Overview and guidance

Wallace Inkro 1 Ocec Daka 2 Process Oces 3 Env Data 4 Process Envs 5 Partition Occs 6 Model T Visualize 8 Project Session Code

WORKFLOW Inkro About

Wallace (v1.0.4) currently includes the following
components and modules: What is Wallace?

1: Obtain O Dak . o . . . . . .
ain becurrence ata Welcome to Wallace, a flexible application For reproducible ecological modeling, built For community expansion. The current

* Query Database version of Wallace (v1.0.4) steps the user through a full niche/distribution modeling analysis, from data acquisition to visualizing
* User-specified results.
2: Process Occurrence Data The application is written in & with the web app development package shinv .Please find the stable version of Wallace on

CRAN, and the development version on Github. We also maintain a Wallace website that has some basic info, links, and will be

* Select Occurrences on IVa
- updated with tutorial materials in the near future.

* Remove Occurrences by ID
* Spatial Thin Wallace is designed to facilitate spatial biodiversity research, and currently concentrates on modeling species niches and
distributions using occurrence datasets and environmental predictor variables. These models provide an estimate of the species’
response to environmental conditions, and can be used to generate maps that indicate suitable areas for the spedies (i.e.its

* WorldClim potential geographic distribution; Guisan & Thuiller 2005; Elith & Leathwick 2009; Franklin 2010a; Peterson et al. 2011). This

* User-specified research area has grown tremendously over the past two decades, with applications to pressing environmental issues such as
conservation biology (Franklin 2010b), invasive species (Ficetola et al. 2007), zoonotic diseases (Gonzélez et al. 2010), and
climate-change impacts (Kearney et al. 2010).

3: Obtain Environmental Data

4: Process Environmental Data

* Seleck Study Regi
elec u. y egien Also, for more detail, please see our paper in IMethods in Ecology and Evolution.
* User-specified

Kass Jiv, Vilela B, Aiello-Lammens IME, Muscarella R, Merow C, Anderson RP. Wallace: A flexible platform for reproducible

5: Partition O Dak
artition Hccurrence Hats modeling of species niches and distributions built For community expansion. Methods Ecol Evol. 2018;00:1-6.

* Non-spatial Partition https;//doi.org/10.1111/2041-210X.12945
* Spatial Partition
6: Build and Evaluate Niche Model Who is Wallace for?
« BIOCLIM We engineered Wallace to be used by a broad audience that includes graduate students, ecologists, conservation practitioners,
& Maxent natural resource managers, educators, and programmers. Anyone, regardless of programming ability, can use Wallace to perform

an analysis, learn abouk the methods, and share the results. Additionally, those who wank ko disseminate a technique can author a

7:Visualize Model Results module For wallace.

BIOCLIM Envelope Plot .
Maxent Evaluation Ploks Attributes of Wallace
Plot Response Curves

Map Prediction * open:the code is free to use and modify (GPL 3.0), and it gives users access to some of the largest public online biodiversity

databases

.
.
.
.

8: Project Model
* expandible: users can author and contribute modules that enable new methodogical options

* Project to New Area
* Project to New Time

* flexible: options for user uploads and downloads of results
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ANNUAL FOREST LOSS: ANDEAN AMAZON
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Image 1. Annual forest loss by country and size. Data: Hansen/UMD/Google/USGS/NASA, UMD/GLAD, Global Forest Watch, MINAM/PNCB, RAISG.

Source: MAAPTroject.org




@ AMERICAN MUSEUM & NATURAL HISTORY

CENTER FOR BIODIVERSITY AND CONSERVATION

BioModelos

« Connects biodiversity experts to
species distribution models (SDMs)

* Facilitates:

1. Curating records

2. Editing models

3. Suitable ecological variables
4. Model approval

 Model statistics

* Extent of occurrence
* Percent in Protected Areas
« Change under projected forest

loss

BioModelos

MEJORES MODELOS CON
EL APOYO DE EXPERTOS

STATISTICS ON VALIDATED MODI

ences J
CCURRENCE METADATA

334217 km?

653156 km* 129298 km?

209% 00 0.7%
Mﬁ"’““--____
m.,_/\\\\— -

biomodelos.humboldt.org.co




maskRangeR vignette S
example: Swamp

Forest Crab b

¢ .

MODIS derived

IUCN defined range : Temperature
g Elevation P tree cover




maskRangeR vignette [EOsS
example: Swamp

Forest Crab

IUCN defined range Elevation Temperature

MODIS derived
~ tree cover

‘%o >
T

Layer Minimum Value  Maximum Value
Elevation 16 26
Temperature 26 34

Hansen tree cover 75 100



maskRangeR vignette S
example: Swamp

Forest Crab o

¢ .

MODIS derived

IUCN defined range Elevation Temperature
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maskRangeR vignette S
example: Swamp

Forest Crab

IUCN defined range Elevation Temperature

MODIS derived
tree cover

.. o
Limited t =
Indicatec 103.4 103.6 103.8 104.0 104.2



