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Project title: (Portuguese and English)
Pt. Monitoramento sistémico de um fragmento florestal urbano

En. Systemic monitoring of an urban forest fragment

Research theme area: (Portuguese and English)
Pt. Modelagem Matematica e Modelos Mecanistico-Hibridos do Funcionamento Arbdreo

En. Mathematical Modeling and Mechanistic-Hybrid Models of Tree Functioning

Abstract (Portuguese and English)

O candidato ird colaborar com os pesquisadores do projeto 117 do FAPESP-Shell Centro de
Pesquisa para a Inovagao de Gases de Efeito Estufa da POLI-USP na Universidade de S3o Paulo.
Resumo do programa e os projetos podem ser encontrados no site da RCGI
(https://sites.usp.br/rcgi/).

A bolsa tem como foco o desenvolvimento de modelos matemdticos e computacionais para
representar processos relacionados ao crescimento, ao transporte de agua, a deformacdo do
tronco e as respostas das drvores ao microclima em um fragmento florestal urbano. A proposta
integrard dados de microclima, fluxo de seiva, dendrometria, trocas gasosas, atributos funcionais
e crescimento radial para construir modelos mecanisticos e hibridos do funcionamento arbdreo.

The candidate will collaborate with researchers from the project 117 of the FAPESP-Shell Research
Centre for Greenhouse Gas Innovation of POLI-USP at the University of Sdo Paulo. Summary of the
program and projects can be found at the RCGI website (https://sites.usp.br/rcgi/).

The fellowship focuses on developing mathematical and computational models to represent
processes related to growth, water transport, trunk deformation, and urban tree responses to
microclimate. The work will integrate microclimate, sap flow, dendrometry, gas exchange,
functional traits, and radial growth data to build mechanistic and hybrid models of tree
functioning.

Description (Portuguese and English)

O candidato contribuird alinhado aos principais objetivos do projeto:
1. Desenvolver modelos mecanisticos e/ou hibridos para crescimento radial e dindmica
hidrica das arvores.
2. Aprimorar modelos 1D de crescimento e deformacdo do tronco, considerando variaces
reversiveis e irreversiveis do diametro.
3. Desenvolver modelos mecanisticos, estatisticos ou hibridos para interpretar dados de
dendrometros, fluxo de seiva e sensores microclimaticos.
4. Apoiar a calibragdo e validagdo dos modelos com dados empiricos coletados no projeto.
Estruturar a arquitetura do banco de dados do projeto.
6. Criarindicadores de saude florestal, resiliéncia e risco.
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7. Apoiar entregas para Shell, RCGI, ANP e parceiros publicos e trabalhar em colaboracao
com as frentes de ecofisiologia e biologia computacional.
The applicant will contribute in line with the main objectives of the project:
1. Develop mechanistic and/or hybrid models for radial growth and tree water dynamics.
2. Improve 1D models of trunk growth and deformation, considering reversible and
irreversible diameter variations.
3. Develop mechanistic, statistical, or hybrid models to interpret dendrometer, sap flow, and
microclimatic sensor data.
Support model calibration and validation using empirical data collected in the project.
Structure the project database architecture.
Create indicators of forest health, resilience, and risk.
Support deliverables for Shell, RCGI, ANP, and public partners, in collaboration with the
ecophysiology and computational biology teams.
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Requirements to fill the position. (Ex: specific experience, minimum or maximum years after
concluding the course) (Portuguese and English)

Este projeto é adequado para um candidato altamente motivado, com doutorado em matematica
aplicada, biomatematica, fisica, engenharia, ciéncia da computacdo, modelagem ambiental,
ecologia tedrica, sistemas complexos ou dareas correlatas. S3o desejaveis experiéncia em
modelagem matematica, equacgdes diferenciais, métodos numéricos, simulagdo computacional e
andlise de séries temporais. Também é desejavel interesse em biologia vegetal, ecofisiologia,
hidraulica de plantas, crescimento arbdreo ou funcionamento de sistemas ambientais.
Conhecimento em programacao cientifica e proficiéncia em inglés sdo recomendados

This project would be well-suited to a highly motivated candidate holding a PhD in applied
mathematics, biomathematics, physics, engineering, computer science, environmental modeling,
theoretical ecology, complex systems, or related fields. Experience in mathematical modeling,
differential equations, numerical methods, computational simulation, time-series analysis, and
scientific programming is desirable. Interest in plant biology, ecophysiology, plant hydraulics,
tree growth, or the functioning of environmental systems is also desirable. Scientific
programming skills and proficiency in English are recommended.

Funding Notes: This Postdoc fellowship is funded by FUSP. The fellowship will cover a standard
maintenance stipend of R$ 12,000.00 per month for 20 months.

Work place: LAFIECO / Instituto de Biociéncias, Universidade de Sdo Paulo (IB-USP), Rua do
Matdo, 321, Cidade Universitaria, Sdo Paulo, SP, Brazil.

Documents/Information to be Sent:
Ref: 26PDR332

1) Access the link https://sites.usp.br/rcgi/opportunities/
2) Find the Position Ref: 26PDR332
3) Click on Application to apply
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