
SILVIS Lab
Spatial Analysis for Conservation and Sustainability

CONSERVATION

Anna Pidgeon, University of Wisconsin
N. Politi1, L. Rivera1, S. Martinuzzi2, V. C. Radeloff2, E.M.O. Silveira2, 

A. Olah2, L. Lizarraga3, G. Martinez Pastur4

1. Universidad Nacional de Jujuy, National Scientific and Technical Research Council (CONICET), Jujuy, Argentina 
2. University of Wisconsin-Madison 
3. National Park Administration, Technical Northwestern Delegation, Salta, Argentina 
4. Centro Austral de Investigaciones Científicas (CADIC), Tierra del Fuego, Argentina.

Modeling endangered species’ forest habitats, and 
updating forest land use plans in Argentina in 
support of the UN Sustainable Development Goals

Anna Pidgeon, University of Wisconsin
N. Politi1, L. Rivera1, S. Martinuzzi2, V. C. Radeloff2, E.M.O. Silveira2, 

A. Olah2, L. Lizarraga3, G. Martinez Pastur4

1. Universidad Nacional de Jujuy, National Scientific and Technical Research Council (CONICET), Jujuy, Argentina 
2. University of Wisconsin-Madison 
3. National Park Administration, Technical Northwestern Delegation, Salta, Argentina 
4. Centro Austral de Investigaciones Científicas (CADIC), Tierra del Fuego, Argentina.



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Jujuy 
Province

Introduction



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

IntroductionIntroduction



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Forest designated ‘low value’
in provincial land use map

Introduction

High value; protected
Medium value; harvest and silvopasture allowed
Low value; landcover conversion allowed

N. elements of 
conservation concern 

Human footprint >  zero
Human footprint zero 
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Introduction



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Regions/provinces  
that support forest 

IntroductionIntroduction

Forested area



CADIC - CONICET

Guillermo M. Pastur
Investigador

Ecología forestal, 
silvicultura, análisis

geoespacial

Anna Pidgeon, 
Profesora
Ecología y 

Conservación de Vida 
Silvestre

Volker Radeloff, 
Profesor

Teledetección, uso de 
suelos

Luis Rivera, 
Investigador, 

Conservación de la 
biodiversidad en

bosques

Natalia Politi, 
Investigadora, 

Conservación de la 
biodiversidad en

bosques

Eduarda Silveira, 
Investigadora

Análisis Geoespacial, 
teledeteccion

Leonidas Lizarraga, 
Análisis geoespacial, 

Conservación

Yamina Rosas
Becaria Pos-doctoral

Ecología forestal, 
silvicultura, análisis

geoespacial

Ashley Olah, 
Becaria Doctoral

Ecología y Conservación
de Vida Silvestre

Análisis Geoespacial

Univ. Jujuy - CONICET APN

SILVIS Lab; Univ. of Wisconsin-Madison

Sebastian Martinuzzi, 
Investigador

Análisis Geoespacial, 
conservación

INTA

Gregorio Gavier, 
Investigador,

Ecología del Paisaje



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Temporal 
variability

Spatial 
variability

MODIS/VIIRS 
Pheno/LST

Landsat 
OLI/TIRS

Map: Risk from climate variability

Map: Forest types

Map: Biodiversity 
potential

Occurrence data plus 
Species distribution 

models

Map: Protection 
status

Map: Human 
footprint

Map: Gap analysis

Information sharing with Argentine forestry officials to improve 
forest zoning and sustainable forest management

Obj. 1

Obj. 3

Obj. 2 Obj. 4

Obj. 5

Project Objectives 



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Temporal 
variability

Spatial 
variability

MODIS/VIIRS 
Pheno/LST

Landsat 
OLI/TIRS

Map: Risk from climate variability

Map: Forest types

Map: Biodiversity 
potential

Occurrence data plus 
Species distribution 

models

Map: Protection 
status

Map: Human 
footprint

Map: Gap analysis

Information sharing with Argentine forestry officials to improve 
forest zoning and sustainable forest management

Obj. 1

Obj. 3

Obj. 2 Obj. 4

Obj. 5

Project Objectives 



SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Methods: Temporal variability from 2001-2018

Vegetation greenness (EVI) Land surface temperature (LST)
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Results: Spatio-temporal remotely sensed indices of environmental threat 

Silveira et al 2021. Remote Sensing of Environment 258:112368.
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• Combined data on vegetation 
productivity, including peak of 
greenness and senescence, plus land 
surface temperature and precipitation.

• Conducted hierarchical clustering

• Obtained a set of forest phenoclusters
for each region

Results: Forest types based on Phenoclusters
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• Number of different phenoclusters
within a 1 km area

• Areas with more types in close 
proximity are likely to support more 
species, 

– i.e. support more varieties of food and 
have more thermal environment options

Forest Type Diversity

Silveira et al., 2022. Ecological Applications

Results: Forest types diversity map
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3,891 plots 386 scenes 

Methods: Forest structure

Sentinel-1 plus 
Sentinel-2

plus lat. & long.

Predictive maps plus 
uncertainty estimates  

Argentina’s 2nd forest 
inventory 

(2015-2020)

Random forest 
model
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Results: Forest structure
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Map potential habitat distributions of species of regional importance

• Trees, Mammals,  Birds 

• Endangered species, cultural icons, those providing ecosystem 
services

2nd National Inventory
of Native Trees

Methods: Map species of regional importance
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Methods: Map species of regional importance

Chaco
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Chaco

Result: Maps of species of regional importance
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Martinuzzi et al. 2021

Results: Develop human footprint index
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Map of species of 
regional 

importance
Human footprint Priority areas

Results: Priority areas for Biodiversity

Martinuzzi et al. in prep
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Gap Analysis

Results: Priority areas for Biodiversity- Gap Analysis

Provincial Forest Plan 
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Martinuzzi et al. in prep
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Results: Priority areas for Biodiversity- Gap Analysis

Martinuzzi et al. in prep
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Results- Information Sharing

Webinars 

Attended by: 

-Directorate of Forests

-INTA (Dept of Agriculture)

-Directorate of 

Nature and Biodiversity

-National Parks 

Regional meetings

In Person Meetings

- Nov 2022
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Results- Information Sharing

Argentina’s 

National Park website

https://sib.gob.ar/novedades/modelando-habitat

https://sib.gob.ar/novedades/modelando-habitat
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• Maps of risk and resilience based on temporal and spatial

variation in phenology of greenness and temperature

• Forest types based on phenoclusters and forest structure

• Species of regional importance

• Human footprint

Conclusions
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• Shared management-relevant data throughout project

• Actionable information to improve existing plans

Conclusions
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apidgeon@wisc.edu


