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Introduction

Miguet et al., 2015, Landscape Ecology, 31:1177-94
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Introduction

Silveira et al., 2023, Remote Sensing of Environment, 295:113661



SILVIS Lab
Spatial Analysis for Conservation and Sustainability Biodiversity and Ecological Conservation Science Team, 5/8/2024

Introduction

3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

0 9,000,000

3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

0 9,000,000

https://github.com/anand97aakash/scalogram Silveira et al., Ecography, in review

Scalograms
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Questions

1. But what about 
space vs. time?

2. Can CNNs do 
multiscale?
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Synchrony in DHIs and birds

cumDHI Correlogram 2003 - 2015
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Synchrony in DHIs and birds
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Synchrony in DHIs and birds
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Synchrony in DHIs and birds
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CNNs for multi-scale habitat modeling
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CNNs for multi-scale habitat modeling

American Kestrel

Brown Creeper

! Present (#2490)
! Absent (#6938)

! Present (#3839)
! Absent (#11445)

Western Wood-Pewee

Mountain Bluebird

Present (#6231)
Absent (#7691)

Present (#13188)
Absent (#12964)
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CNNs for multi-scale habitat modeling
Conv_1 Conv_2

Conv_3 Conv_4

Input (CumDHI)Google Earth Image

CNN
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CNNs for multi-scale habitat modeling

SHapley Additive exPlanations (SHAP)
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CNNs for multi-scale habitat modeling

Gradient Weighted Class Activation Mapping
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CNNs for multi-scale habitat modeling
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CNNs for multi-scale habitat modeling

CumDHI SHAPGradCAM
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CNNs for multi-scale habitat modeling
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CNNs for multi-scale habitat modeling
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Habitat selection is:
§ Hierarchical
§ Multi-scale in space and time
§ Variable among species

Habitat models can and should be too
§ Multi-grain with different sensors
§ Multi-extent with scalograms
§ Spatio-temporal with synchrony analysis 
§ Multi-scale with CNNs & explainable AI

Conclusions
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THANK YOU!!!

radeloff@wisc.edu  http://silvis.forest.wisc.edu


