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Step Data needs Data generated IT needs

Newly established pest

Eradication Treatment Research 

Plant Biosecurity Continuum

Offshore programs Basic biology Pest reports

Ports of entry measures Cargo manifest Interceptions,

Pre-arrival violations, treatments

Detection Commerce International  distribution,

Trade, freight pest models, risk maps

Climate, survey risk assessments

methods

Quarantine Detailed biology Domestic distribution

Control Management Research

Exotic pest



Field Survey

Trapping Methods

Survey Protocols

Pest Data Sheets

Sampling

Pest Lists

Cooperative Agreements

Reporting Tools

Statistics, Biology, Ecology

Risk Assessments

Diagnostics

Data Management

Risk Zone Mapping

Remote Sensing

GIS / GPS
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NAPPFAST System Overview

ÅInternet-based Pest Prediction System

ÅBiological model (Degree day, Disease Infection, 

or Multi-function) templates paired with large 

climate databases

ÅProduce geo-referenced output maps

ÅDesigned to assist pest survey detection efforts: 

predict when and where



What models are used to make risk maps/ 

products in NAPPFAST?

What types of risk products are available?

How can we get products to users?
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NAPPFAST 

ÅWhat models are used to make risk 

maps/products in NAPPFAST?

ïDegree Day

ïInfection 

ïGeneric

ïClimate matching

ïPathway risk models
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Degree Day Model: Theory

ÅñPhenology and development of most 

organisms follow a temperature dependent 

time scaleò (Allen 1976)

ÅAttempts to integrate temperature and 

time started 250 + years ago 

ÅDevelopment is widely believed to follow a 

sigmoid shape
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Degree Day Model: Theory

ÅOrganisms have base developmental 

temperature- minimum temperature below 

which no development occurs

ÅOrganisms have set number of units to 

complete development - physiological time: 

measured in developmental units (DU) or 

degree days (DD) 

ÅParameters established from lab or field 

studies
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Insect Development Database

Åhttp://www.nappfast.org/databases/NAPP

FAST%20Databases.htm

http://www.nappfast.org/databases/NAPPF

AST%20Databases.htm
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Degree Day Model

ÅExample: Light Brown Apple Moth 

base temperature 7.5 °C 
requires ~640 DD to complete development

(egg, larvae, pupae, adult to egg)

ÅDegree days are typically calculated from 

average of high and low temperature for a 24 

hour period above the base temperature (Single 

sine curve calculation Allen 1976)

http://www.hortnet.co.nz/key/keys/info/lifecycl/lba-desc.htm
http://www.hortnet.co.nz/key/keys/info/lifecycl/lba-desc.htm
http://www.hortnet.co.nz/key/keys/info/lifecycl/lba-desc.htm
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Degree Day Model

Light Brown Apple Moth: Base temperature 7.5 °C

640 DD for generation development

If average daily temp was 11°C: 3.5 DD (11-7.5) are 

accumulated and it would take 182 days at that 

temperature to complete development

If average daily temp was 20°C: 12.5 DD (20-7.5) are 

accumulated and it would take 51.2 days at that 

temperature to complete development



13

P. japonica general information

ÅUnivoltine- one generation per year

ÅOverwinters typically as a third instar larvae

http://www.invasive.org/images/768x512/1150134.jpg

