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Bio-ORACLE is a set of GIS rasters providing 
geophysical, biotic and environmental data for 
surface and benthic marine realms.

What is Bio-Oracle?



What is Bio-Oracle?

Predictors for present-day conditions (baseline for model fitting) resampled by direct IDW;

e.g., Maximum sea surface temperature of the decade 2010-2020 inferred from monthly 

Copernicus data

R functions resample raw data to a desired extent, resolution and time period, by 

Inverse Distance Weighting (IDW) Interpolation



What is Bio-Oracle?

Predictors for present-day conditions (baseline for model fitting) resampled by direct IDW;

e.g., Maximum sea surface temperature of the decade 2010-2020 inferred from 

monthly Copernicus data

For climate change projections, the change-factor technique based on applying the projects 

magnitude of change to the layers produced for the present.



Temperature

Salinity

Sea Ice Cover

Sea Ice Thickness

Sea Water Velocity

Mixed Layer Depth

What is Bio-Oracle?

There are 18 environmental predictors

Phosphate

Nitrate

Silicate

Primary Production

Phytoplankton

Chlorophyll

Diffuse Attenuation Coefficient

Photosynthetically Active Radiation

PAR at Bottom

Oxygen

pH

Iron



Bio-ORACLE is designed for 
Species Distribution Modelling

What is the potential of Bio-Oracle?

E.g. predicted distribution of 
the lion fish Pterois volitans



What is Bio-Oracle?

Previously on Bio-Oracle 

Version 1

● 2013 📅
● 13 predictors
● Surface-Only
● Present-Only
● 4 calculated values: 

○ min, mean, max
○ range

● 744 citations

doi: 10.1111/j.1466-8238.2011.00656.x



What is Bio-Oracle?

Previously on Bio-Oracle 

Version 2

● 2017 📅
● 18 predictors
● Surface and Benthic realms
● Present and future predictions
● 7 calculated values: 

○ min, mean, max 
○ long-term min, mean, max
○ Range

● 459 citations

doi: 10.1111/geb.12693



What’s new in Bio-Oracle v3?



What’s new in Bio-Oracle v3?

Some things stay the same

Version 3

● 2023 📅
● 18 predictors
● Surface and Benthic realms
● Present and future predictions
● 7 calculated values: 

○ min, mean, max 
○ long-term min, mean, max
○ range 

But



What’s new in Bio-Oracle v3?

Higher spatial resolution

Bio-Oracle Version 2 (2017)
4972 x 2108
5 arcmin

Bio-Oracle Version 3 (2023)
10950 x 5554
3 arcmin



What’s new in Bio-Oracle v3?

Temporal resolution: 10 decades 📅

Bio-Oracle Version 2 

(2017)

● 2000 - 2013

● 2014 - 2050

● 2050 - 2100

Bio-Oracle Version 3 (2023)

● 2000 - 2009

● 2010 - 2019

● 2020 - 2029

● 2030 - 2039

● 2040 - 2049

● 2050 - 2059

● 2060 - 2069

● 2070 - 2079

● 2080 - 2089

● 2090 - 2100



What’s new in Bio-Oracle v3?

Shared Socioeconomic Pathways (SSP) 🌡

Drugé et all, (2021). Future evolution of aerosols and implications for climate change in the Euro-

Mediterranean region using the CNRM-ALADIN63 regional climate model. Atmos. Chem. Phys., 21, 

7639–7669,  https://doi.org/10.5194/acp-21-7639-2021

● Based on latest IPCC Report 6 
● Six SSPs modelled:

○ SSP 1-1.9
○ SSP 1-2.6
○ SSP 2-4.5
○ SSP 3-7.0
○ SSP 4-6.0
○ SSP 5-8.5

https://doi.org/10.5194/acp-21-7639-2021


Accessing Bio-Oracle v3



Accessing Bio-Oracle v3

Direct download

● bio-oracle.org
● User-Friendly
● GIS-Ready .geotif and .asc files

○ QGIS
○ ArcGIS
○ etc.



Accessing Bio-Oracle v3

ERDDAP Data Server

A data server that downloads subsets of 
the Bio-Oracle dataset in many 
common file formats.

● Native format: NetCDF (.nc)
● Output formats: .nc, .csv, .tif, .asc …
● Extra web services:

○ REST API
○ Web Map Service



Accessing Bio-Oracle v3

Python and R clients

● pyo-oracle

● Install with pip/conda
● Based on erddapy

Main purpose: download bio-oracle dataset with subsetting capacities

github.com/bio-oracle

● bioracler

● Install with CRAN
● Based on rerrdap
● Cohabits sdmpredictors



Accessing Bio-Oracle v3

Digital Twins





June 2023
info@bio-oracle.org | https://bio-oracle.org

Salvador Fernández

Fred Leclercq

Bart Vanhoorne

Lennert Schepers

Lennert Tyberghein

Jorge Assis

Ester Serrão

Vinícius Salazar

Heroen Verbruggen

Olivier De Clerck


