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NAPPFAST

NCSU APHIS Plant Pest Forecasting System
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NAPPFAST System Overview

A Internet-based Pest Prediction System

A Biological model (Degree day, Disease Infection,
or Multi-function) templates paired with large
climate databases

A Produce geo-referenced output maps
A Designed to assist pest survey detection efforts:
predict when and where



NAPPFAST

NCSU APHIS Plant Pest Forecasting System

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?



NAPPFAST

NCSU APHIS Plant Pest Forecasting System

A What models are used to make risk
maps/products in NAPPFAST?
I Degree Day
I Infection
I Generic
I Climate matching
I Pathway risk models



Degree Day Model: Theory

A fPhenology and development of most
organisms follow a temperature dependent
ti me scaleo (All en 189

A Attempts to integrate temperature and
time started 250 + years ago

A Development is widely believed to follow a

sigmoid shape /

Dev.

Temp.




Degree Day Model: Theory

A Organisms have base developmental

temperature- minimum temperature below
which no development occurs

A Organisms have set number of units to
complete development - physiological time:

measured in developmental units (DU) or
degree days (DD)

A Parameters established from lab or field
udies

o
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Insect Development Database

LI

A B c D E | F G H | | J
1 |[INSECT NAME AND CLASS INSECT THRESHOLDS AND DEGREE-DAYS
2 Base Devel. | Upper Devel. | Egg to Adult Eqgg to Egg
3 | Scientific name Common Name Order Family Genus Species temp {C} temp (C) DD C) DD {C)
4 |Abgrallaspis cyanaphylli Cyanophyllum scale Hemiptera Diaspididae Abgrallaspis cyanophylli 12.47 54170
5 |Acanthoscelides obtectus Bean beatle Coleoptera Bruchidae Acanthoscelides obtectus
B |Acrobasis nuxvarella Pecan nut casebearer Lepidoptera Pyralidae Acrobasis nuxvarella 3.30
7 |Acrolepiopsis assectella Leek moth Lepidoptera ‘fponomeudtidae  Acrolepiopsis  assectella 6.00 530.00
_8 |Acyrthosiphan kondai Blue alfalfa aphid Hemiptera Aphididae Acyrthosiphon  kondoi 3.45 2710 147 .10 169.70
8 |Acyrthosiphon pisum Pea aphid Hemiptera Aphididae Acyrthosiphon  pisurn 240 23.00 150.40
10 |Adalia hipunctata Two spotted lady beetle Caoleoptera Caccinellidas Adalia bipunctata 2.00 30.00 262.80
11 |Adalia decempunctata Ten spat Ladyhbird Caleoptera Caccinellidas Adalia decempunctata
12 |Adelges tsugae Hernlock woolly adelgid Hemiptera Adelgidas Adelges tsugae
13 |Adonia variegata Adonis Ladyhird Coleoptera Cocoinellidae Adalia variegata
14 |Adoxophyes arana Surnrner fruit torrix Lepidoptera Tortricidae Adoxophyes arana G.81 201.70
15 |Agasicles hygrophila Alligatar weed flea-beetle Caleoptera Chrysomelidae  Agasicles hygrophila 13.30
16 |Aglais urticae Small tortaiseshell botterfly Lepidoptera MNymphalidae Aglais urticae 10.60 302.80
A7 |Agrilus anxius Bronze birch borer Coleoptera Buprestidae Agrilus anxius 9.00
18 |Agriotes ustulatus Wirenwarrm Coleoptera Elateridae Agriotes ustulatus
19 |Agrotis ipsilon Black cutwarm Lepidoptera Mactuidae Agratis ipsilan 10.40 30.00 543.00
20 |Aleurocanthus waglumi Citrus blackfly Hemiptera Aleyrodidas Aleurocanthus woglumi 13.70 957.00
21 |Aleurotuberculatus takahashi - [Whitefly Hemiptera Aleyrodidae Aleurotuberculat takahashi 10.10 54280
22 |Amblyseius californicus A predatory mite Mesostigmata  Phytoseiidas Arnblyseios californicus 8.60 142.90
23 |Amblyseius fallacis A predatory mite Mesostigmata  Phytoseiidas Amblyseios fallacis 10.75 85.50
24 |Amblyseius womersleyi A predatory mite Mesostigmata  Phytoseiidas Armblyseius wamersleyi 11.60 a4.00
25 |Amarbus obscuricarnis Gurntree bug Hemiptera Coreidae Arnorbus ohscuricornis
26 |Amphitetranychus viennensis  |Hawthorn spider mite Acari Tetranychidae  Amphitetranychu viennensis 11.48 1658.92 196.50
27 |Amyelois transitella Maval orangewarrm Lepidoptera Pyralidae Arnyelois transitella 12.80 34.40 42550
26 |Anagrus epos An egy parasitoid Hymenaptera  Mymaridae Anagrus epos 7.20 244,50 270.00
29| incarnatus An eoo parasitojd of rice pl i Ananry incarnatus 11.00 17260
4 %ﬂfﬂn;ﬁ\lnsect Development Database Deﬁnmow 4 r

http://www.nappfast.org/databases/NAPPF
AST%20Databases.htm
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Degree Day Model

A Example: Light Brown Apple Moth
base temperature 7.5 °C
requires ~640 DD to complete development
(egg, larvae, pupae, adult to egg)

LD PR
Sl

A Degree 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)
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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

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
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