
2016 APEC Climate Symposium
16 - 18 September, 2016 Piura, Peru 

Willingthon Pavan
pavan@upf.br

+55 54 3316-8354 x 8789

Climate information tools for decision making



2

Mosaico Research Group
"We have been working to 

develop systems to help 
growers to make decisions, 

using past and current 
weather conditions and 

forecast for some specific 
commodities (wheat, apple 
trees, vine and others)..."Decision Making

Production 
Systems

Climate

Forecast
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System Components

Derek Scuffell
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To Develop Disease Forecast Systems…
What we need to know?

Host

Pathogen Environment



Environment
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Environment

• Weather Stations Network 
and Leaf Wetness system

Temp, Prec, RH,
Wind, etc
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Environment

Service-oriented architecture and data storage 
technology



Eta Regional Model and Model Output Calibration (MOC) 
CPTEC-INPE

Environment -> Forecast
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15 km

Observed Forecast Calibrated
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Environment -> Remote Sensing
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Environment -> Remote Sensing using Drones
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Environment -> Geoportals



Pathogen
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Pathogen -> Aerobiology
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Pathogen -> Morphology and counting
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Pathogen -> Simulation (inoculum pressure)



Pathogen -> Dispersion Tracking
Pic-a-wheatfield: Mobile and Web Platform

http://picawheatfield.ensoag.com

The main goal of this smartphone application is to
encourage wheat blast surveillance and to convene in a
single place information on wheat blast occurrence.
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Pathogen -> Dispersion Tracking 
Anti-rust consortium



Host
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Host -> Crop Models

APSIM, DSSAT, EPIC, etc.



Host -> First of all, we need to have a well calibrated
and validate crop model… (input data)

Wheat, Soybean, Maize, …
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Host
High resolution phenotype using computer vision
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Host ->Leaf area estimation and Apple Tree 
Leaves Fall (POMIPEST)
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Host
Strawberry blooming auto-detection
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Putting all together

Host

Pathogen Environment



25

Web-based system to forecast 
plant disease risk in Brazil

Apple
Scab, leaf spots, rots

Wheat
FHB and wheat blast

Soybean
Soybean Rust

Grapes
Downy Mildew

Powdery Mildew
Strawberry

Botrytis 
Anthracnose

Tools to help crop advisers and farmers to make decisions



Advisory risk tool for FHB

+
CROPSIM Wheat

LOW RISK

Regional risk 
mapping for the 
selected heading date



High

Low

High

Low

High

Low

Baseline Projected scenario

An integrative modeling framework to evaluate wheat 
production systems: Fusarium head blight 

hypsometric maps

Baseline Projected scenario



Risk Monitoring for wheat blast
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Computer models for Soybean Rust

Season 2006/07

Season 2007/08

Occurrence 
and epidemic   

Occurrence 

Leaf wetness
Rain, Dew and RH

Temperature

Affect the cycle process
Survival, dissemination, infection, colonization and reproduction

Reduction of 
58%

São Desidério, BA  
25/03/2003

A.C.B. Oliveira
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Sisalert Mobile 
A multiplatform App to be used in agriculture





Strawberry Advisory System (SAS)

• Alerts for Botrytis and anthracnose 
risk 

• Constant monitoring of climatic 
conditions in producing regions

• Alerts by e-mail and text message
• Products Recommendation based on 

active ingredients to prevent 
resistance problems



1999 2015



1999 2015





Going one step further ...
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AgMIP-Pest



AgMIP-Pest - Pest and Disease Coupling
A software architecture to couple models
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DSSAT++



Climate Change and Water Resources - scientific 
development to support decision making.

Generation of regionalized climate change projections and assess the impacts on 
water availability in the country, in different scenarios of emission at high spatial 

resolution with implications for food security and energy.

UEA, UERJ, UFRJ, UFLA, UNIFEI, UNICAMP, UPF, PUC-Rio, INPA, INPE, IPEF, 
CIRAD, EMBRAPA, CEMADEN, CEMIG, GDF, SUZANO

40



Acknowledgements



http://agroclimate.org
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VIDEO - Decision Maker's Toolbox: AgroClimate
https://www.youtube.com/watch?v=r50mZZ9hcy8
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