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Developmental stages of web-based IPM decision support
systems

1st User involvement
cases Technology Direction & training
Static 1 click/search only
pre95 Text
1995 Graphics
Dynamic 1 user input req.

1996 Calculators
1997+ Models (WSWG/IPPC working to improve weather driven
models)
1996 Databases, general search engines
Interactive 2/multiway user initiated
1990s email, chat
1998 mail-lists, web conferences, pest alert systems
20007 mail-list archive, knowledge bases

Integrated multiwvay user initiated
2001+ multiple seamlessly integrated
Push 2 server-send

2007+ end-user customized model outputs sent by fax, email, pda,
etc.



IPM PROGRAM GOALS: AREAS OF SCHOLARSHIP AND INNOVATION

White box: IPM program coordination role

" PMSP’s . IPM program Facilitation
* Emergencies ‘ prioritization ‘ Resource

* Requests Acquisition
_ Targeted

investment
(CSREES,

Strategic planning regional, 3(d))

coordination

Consultation
(PMSP coordinator)

Weather and climate mapping, web-based
l delivery, pest phenology and risk modeling,

decision support technologies, risk
Enhanced PMSP tools, management, pest and disease
including IPM system Sttt e e et
evaluation, farm-scale,
multi-year
assessments, and
multi-commaodity,
farming system and
watershed scale
analysis

Multi-scale ecological risk modeling in
aquatic and terrestrial systems,
probabilistic risk assessment, GAP’s and

Farm-scale conservation biological control,
transition strategies for biologically-based
IPM, landscape scale analysis of ecosystem
service provision

Strategies to optimize efficacy and limit off-
target losses, engineering solutions to drift
management

Multi-scale (time & space) integrated (pest,
disease, weed) IPM guidelines to address
economic, environmental priorities

V\{
N\

¥

Participatory education/research, whole farm o

planning, farmer field schools, education
program design and evaluation tools

IPM PROGRAM MODE OF OPERATION

Adaptive
role in
program

Lead, manage or,
facilitate

Services to develo
tools, tactics an
strategies

* Risk management
* IPM alternatives

* Application
engineering

* IPM guidelines
template

* Education,
outreach &
participatory
research

Grey box: IPPC program activities

Evaluation of
benefits
*Economic
*Environment
*Health

Evaluation
program

* New resources &
personnel

* New procedures

v

Program impact
evaluation tools and
processes

Report to
CSREES

Reporting
format

* Consistent
with IPM
Roadmap

* New format
for Ol!

1 1

Sustainable ag
C flux

|

Consequences
of land use and
land
management
change for
sustainability,
carbon
sequestration
etc.
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Expanding weather-driven pest models at OSU-IPPC

* 1984-95 — Brian Croft - Ag Weather Dialup system (using AGRIMET Network

* 1996-7 — First IPPC online degree-day calculator, parameter database developed
for DD models, 45 weather stations in Oregon

* 1998-2000 — First PRISM/CAI DD maps developed, 1%t online DD mapping
calculator, 288 weather stations in PNW

* 2001 — First max/min forecasts via weather.com; 500 weather stations in PNW:; 1st
online-GIS interactive DD maps

* 2002 — 1%t Grower-run networks added (Adcon Hood River & Medford); sub-hourly
weather data and disease models

* 2003 — 900+ weather stations, 45 pest models; 5 state NW; begin PRISM/CAI
missing Tmax/Tmin data estimation

* 2005-6 — Begin NPDN/NRI plant biosecurity funding/focus, US coverage, 4-6K+
weather stations, 49 pest models, begin focus on disease models

* 2007-8 — 10-12K+ weather stations, 2 additional grower networks, 60+ pest and
plant disease models, Fox Weather LLC/

Integrated Plant Protection Center

Gregon State Unlversity

ONLINE IPM WEATHER DATA - 1997

for pest isi i

Oregon Weather Data Online

in Oregon

Contents

and ription of the data and its uses

Backup Table of online and historical weather data

Rackup Map of online weather data

ava Degree-Day Calculator linked to the weather data

1997

What's now

and

Introduction

wilh dale

IPM Weather Data
and Degree-Days

Weather station tables linked to
calculator: 108 Orcgon, 105 Orogon
Oregon 2001, 2000, RAWS, 10 Medford, 7 Hood River
1999, 1998 and 1997 OR (grower networks ), 86

wealher dala files and o Washinglon, 96 |dalho, 94 Monlana,

Map access to many

for agricultural and pest
management decision
making in the Northwest

“ D
© Xend Onlv Bats S
odels

Oniine phenology
models and degree-day
calculator: 6 in 1 features
~file uploads, forecasts,
photos, celsius, ending
dale, bookrmark most

(plus 19

description full station list 54 Wyoming. 31 Alaska, and 43 BC  settings. photos. and

& AB Canada locations more - updated Feb 25,

2001

I Weather siation maps linked to
Frequent! caleulator (select nearest weather station Popular insect models
;k:d—x Base 41 and 50 from a map) include: Codling moth,
s degree-day maps Mapsize] 680 ~|pixels OBLR, Cherry Fruit Fly,
\,9;‘:3& updated daily Medford N y v e < o o

) sion] s

Mar. 2001 Base 32 and 52
Report Seg;:f;;lm:s\? Degree-day calculator Link to same  Plant disease models
[EiNov.2001 o> v product as models but with no include: Fire Bliant,

Decision Tools

Related web
sites

Oregon/Hermiston
(Downy Rrome NDs) and
Ontario/SW ID (Lygus
DDs)

species selected - enter your own
thresholds

Degree-day mapping calculator:
design your own DD maps using a
wide range of options - revised Mar
28, 2001

Apple scab and Pear
scab

Crop models include:
Wheat and Jubilee
swect corn plus 14 morc

2001

IPM Weather Data
and Degree-Days

* Degreeday Calclnors | * Degree-day Models

Base 41 (or 45
inMT) and 50
DD Maps for

Frequently
asked

questions
(FAQ)

6/02 Report
4/03 Poster
11/01

)
mapmaking
- slideshows

web sites

Oregon Base
41and 50 DD
maps updated
daily

Oregon Base
32.and 52 DD
maps updated
daily

for agricultural and
pest

management decision
making in the West

Calculator linked from 1300+ weather Online phenology models

IPM Weather Data, §
Degree-Days, and
Plant Disease Risk

Models

W fter Place, Base 41,50 DD
Stato or Zipcode: Maps for ID MT

stations via table: 110 Oreqon, 176 Oregon  and degree-day calculator
RAWS/Snotel, 12 Medford, 8 Hood River OR 46 models, file uploads,
(grower networks), 201 Washington, 235 forecasts, photos, celsius,
Idaho, 294 Montana, 141 Wyoming, 241 SW  ending date, bookmark

. 30 Alaska, and 51 BC most settings, photos -
updated May 19, 2004

Weather station maps linked to caleulator (select nearest
weather tation from a map) Insect models: Codling
Mapsize[ 680 ~]pixels moth, OBLR, Cherry Fruit

WS L o) Fly, and Fibertworm plus
Region el T and

DD Models Map Shortout: (select nearest weather station from a map)
Model

[coding moth [apple & pear] Brunner and Hoyt (1987) K|
Mapsize[ 680 -[pixels Region] W. US -] _co

Plant disease models: Fire
Blight, Apple scab,
scab and Grass seed

NW Degree-day mapping calculator: KTl
now for 11 W._states - Feb 2, 2004

plus 15 more

rust Crop models: Whezal

[ ORWAWY,
90 | 2mine user ey base 32,4150

IPPC hourly weather forecasts

for agricultural and pest
management decision
supportin the US

© Plant disease risk and degree-day |  * Degree-day
calculator Models

Calculator and disease risk models linked

from 12,500+ weather stations via tables:  Online phenology

Index of all state and network tables, 694 models and degree-day

Oregon, 12 Medford, 27 Hood River, 16 calculator: linked to NW
Miton-Freewater OR, 13 NW Rubus, 679 weather stations. Select

2

s sie s ree - please maps for all US
provide us feedback!
daily.

N Shortcutto 10 hourly plant disease risk models via map
What's new, Dearee-day. gportcut to calculator linked to weather stations via map:

Mapsize[680 ~|pixels Region|48-state US. -

usage instructions,
Frequently asked
questions Go

regions updated Central, 1036
, 97:

WA, 434 D, 451 T, 335 WY, 1083 N.  insect shortcuts: Codiing
Great L. 1057 NE, 3233 moth, OBLR, Cherr

SW, 974 S_Central, 1383 SE, 386 Al Ent Fly, Filb

443 Canada

Cherry

m,

Select crop models
shorteuts: Whe: weet
com. Plant Diseases

shorteuts: Fire Blight,
Apple scab, Pear scab.

Shorteut to 52 DD models linked to weather stations via map:

4/03 Poster
09/06 Grower network
support - slideshow

Make your own custom degree-day maps: new version for
for 48 US states - updated May 2007

[coding moth [apple & pear] Brunner and Hoyt (1987) K

Mapsize| 680 ~[pixels Region|48stateUS | GO

Other plant disease
models: Grass seed
stem rust, and Douglas
fir Swiss neede cast

Natonal Plan: Diagasic Netwark

2004



File Edit View History Bookmarks Tools Help
Q-0-© () [ A nttp:ipnwpest.org/cgi-bin/ddmodel.pl?fbl

Online Phenology and Degree-day Models
for agricultural and pest management decision making in the US

cougarblight (fire blight risk calculator) [apple & pear]
disease model of Smith (1998) Fire Blight model by Tim Smith

Select degree-day model or calculator mode (instructions):
| cougarblight (fire blight risk calculator) [apple & pear] Smith (1998) j

thint: after selecting all form options, click here: [™ then make a bookmark for future use)

For calculator mode, enter thresholds in °F (or celsius *C: [ ) and calculation method:

= upper: | 2 [ single sine |
Select starting [ Jan ~[[1  ~|[2008 ~[and ending [Jul ~|/31 -[[2008 ~|dates

Starting date/BIOFIX instructions: risk begins at first bloom

lower: |60

[*] Weodl . [

A

| Select location: Only one column should display a location, otherwise "None"

Oregon, Canada, Alaska Washington, Idaho Montana, Wyoming

| Medford Rogue Val Intormtr ~ ~| | None = | None

=l

Or upload your own weather data file to calculate: (see format description or example file)

Browse |

Forecasts: NWS zipcode/city, state: I or weather.com site: I Medford Or j

Select historical average forecast location: Should line up with selected location above

|Ncne | | |Ncne | | |Ncne

Output: | Simple header |- Table [+ Graph |~ Include precipitation in graph

Click here to run the model: Calc I Reset: Clear all values

S S S S O

e I R N

w

11
1z
13
14
15
16
17
18

20
21
22
23

25
26

d-day cumulative degree-hours (60F hase)

G2.96 26.96 0.00 5.00 5.0
G8.02 22.00 0,00 20,00 25.0
69.98 32.00 0.00 &2.00 7.0 very low risk
55.94 39.02 0.00 0.00 T7.0 very low risk b
46,94 35,06 0,00 0.00 T2.0 very low risk
54.00 41.00 0.00 0.00 52.0 very low risk
54.00 25.00 0.058 0.00 0.0
51.98 37.94 0.04 0.00 0.0
559.00 41.00 0.02 0.00 0.0
G4.04 39,92 0,00 10.00 10.0
T8.08 35.%6 0.00 162.00 172.0 normally low risk
84.02 329,92 0.00 257.00 429.0 moderate risk
78.08 42.%8 0.00 1la2.00 581.0 high risk if local last year
53.96 37.94 0.23 0.00 581.0 high risk if local last year
52,06 23,98 0.00 0.00 419.0 moclerate risk
66,02 33,98 0.00 20.00 182.0 low risk unless blight local last year
72.94 39,02 0.00 100.00 1z0.0 normally low risk
a0.98 37.94 0.00 1.00 121.0 normally low risk
48.02 23.08 0.03 0.00 121.0 normally low risk
48.92 33,80 0.01 0.00 101.0 normally low risk
50.00 33.80 0.00 0.00 1.0
55.94 41.00 0.17 0.00 0.0
53,96 35,96 0.01 0.00 0.0
G0.98 33.98 0.00 1.00 1.0
64.94 3/H.06 0.00 14.00 15.0
78.08 39.5%2 0.00 1la2.00 177.0 normally low risk
Cougarhlight (Fire bhlight risk calculator) Capple & pear] model run on Sun, Jun
A0
2008 KMFR Medford: Rogue -
key Event b

1200

000

00

00

400

200

. A~
=200 T T T T T
o1-01 02-01 03-01 0d4-01 05-01 06-01
Date

Example plant disease model (fire blight, since 1998)
at IPPC website http://pnwpest.org/wea
A) Interface B) Text output C) Graphical output



-‘Degree-day/Phenology Calc./Model Usage — PNWPEST.ORG

2005-0ct24

‘Example 1999 2000 2002 2003 2004
‘Degree-Day Calculator generic 454 3219 6048 5162 7761
‘codling moth [apple & pear] 83 1123 2019 2053 2428
fire blight [apple & pear] 17 300 699 1115 778

15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

Calculator/model usage per year

Model Runs

11999
B 2000
| 12002
| 12003
Il 2004
[112005 (est)




Near Real-Time Temperature and
Degree-Day Calculation

- Uses CAIl (PRISM temperature climatologies)

- Current operational uses at IPPC:
* Daily DD accumulation maps
* Web-based dynamic DD maps with end-user settings
* Missing Tmax and Tmin data estimation

PRISM climate

Today’s differences

Today’s Map



Daily Online Degree-Day Maps: 48 contiguous states

a Daily degree day maps of USA - Microsoft Internet Explorer

File Edit Wiews Faworikes Tools  Help -
@ Back - @ - @ @ \:;j p Search ‘r‘iT;-‘ Favorites @ &2 - .{:é: @ - |_J ﬁ ‘ﬁ
Address |@ http: ffprvwpest, orgfI15) v| Go i =

Index to Degree-Dayv Data and Maps of USA 1

Click on a map for full region index page Home Introduction Suggestions for use

North Central Great Lakes Central

OF WA TD BT "W tables

data table Custom maps data table Custom maps data table Custom maps

South Central

Full USA

data table Custom maps data table Custom maps data table Custom maps Cie e forEdl e | |
=t I maps index

Introduction

These maps are calculated daily using the GIS GRASS 5.4, and are based on 1) near-real time temperature data
from numerous AgriMet, HydroMet, National Weather Service, RAWS, and Snotel weather stations, 2) historical
average temperature data from numerous stations, 3) PRISM monthly max and min temperature maps, and 4)

______ O N e e SR | PR LSy PR [ gy SRR e R el || [ - SRR eyt Bapeppenp e o 1 0 L . (AR PR e |

L

a Duaily degree daw ma. .. EI june dd maps.ppk




Dynamic Online Degree-Day Maps: ex. corn GDDs May 8-

Wisconsin
degree-days

h-8 1o b-22 200t
(50 F threshold}

(1o

[as

Mo

B 125
M =0
W
B0
BEE
360
405
450
[ J4g5
[s40
RS
Bsz0
Ms7s
B0

June 22

GRASSLinks 3.5at0sU Degree-day and Disease Risk Calculator: US States - home

Cumulative degree-days base 50 in Wisconsin May 8 - Jun 22 2008
N 46.99

Query Results:
— Location: -88.6139E,
43.8064N

—Base 50 DDs: 539

— Counties: Fond du Lac
- States: 55 Wisconsin

— Current weather data -
degree-day calculator.

Thresholds: lower [50

upperlﬂﬁ degrees

F j Calculation method:
growing dds ~ ~|

_ Start (biofix) date: |May M

8 ~+|(08 ~

End date: | Oct j
1 ~[|08 -+

N9QBW Eldorado
WI APRSWXNET
Calc




{= NPDN Soybean Rust Map - Windows Internet Explorer

Degree-days compared to diagnostic records - NPDN

& | http:{fhomerun, ceris. purdue, edufwebsite fnpdn_sbrcfviewer . htm

e -0

T ]
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SRR IErEE
B rE]E]

=
A

&

o) pGaal

‘ National - Plant Diagnostic Network

®

Coegrprght 20042007 Purdua Fessasre Foundabon Al Rights Resarvad.

= v |2k Page ~ i Tooks - @~ &

/] E43mi

Mational Plant Dragnostic Network

Layers
Vaible Acke
NPDN |ShowAl v
[ | (+) Rivers
() States
[ ] () Counties
I | ) Highways
) DD50 06
[ | ) DD41 06
[ ] ) DD32 06

Need Help?




Degree-days compared to diagnostic records - NPDN

— NPDN Soybean Rust Map - Windows Internet Explorer a a

£ | http:ffhomerun. cevis, purdue . edufwebsitefnpdn_sbrcfviewer, htm w

& BB B Bre- G- @ <6 3

National-Plant Diagnostic Network

Matiomal Plant I'}i.:u.':n':r'n' Metwork

[=]
Q _*51\ Layers
&

% ( Visible  Acive

NPDN Selaction

P [] () Rivers

o 1.\_)\ O States
E 'I—L_) ;J R ol () Counties
& [] ) Highways
= (= DDA0 06
T ! [ ] ) DD41 06
e ] {3 DD32 06

& #—ﬁq }l r/\| [ Re-i.rreshl"-,’lap ]
& J\I | NeedHelp? |

Cogrerigin 2004-2007 Plrdue Researcn | :m—.?;.\%r'g-u:r- Flemsentved 0 ey — — = — T8mi
DD50 06 o
2006 Cumulative Degree Diays Base S0F
Vahe 3467
Lat (dec.deg) -87.8231
Long (dec.deg) 34 5081 -

It LL TekFerm=F el Rnln e -



Tmax/Tmin PRISM/CAI Estimation Error Evaluation

Temperature/degree-day estimates compared to.actual station
values, 132 stations (AGRIMET, METAR, COOP, and 2 Adcon
agricultural networks) in OR and WA over 103 days.
ME °

MAE (bias) (est vs actual)
Max Temps (°C)
Climate Map (CAI) 1.13 -0.14 0.983***
Date Method 2.02 0.21 0.948
Min Temps (°C)
Climate Map (CAI) 1.60 -0.01 0.921"°
Date_Method 1.66 0.16 0.919
Cumulative degree-days (10 °C threshold)
Actual 87 dd - - ---- - - - -
Climate Map 875 dd ---- ---- 0.978***
Date Method 885 dd ---- ---- 0.965

9r 1s correlation coefficient for Uinear regression between
estimated and_actual temperatures. Test for differences
between correlation coefficients; *** signifies p < 0.001



PRISM- Based Cllmatol Dqlcal Alded Interpolation

|ssm

stimation

Operatlonal Example @IPPC (Since 2003)

CAI Missing Max/Min Esti

mation
Example 05/27/0

Network - ---- % M
and State 2008-05-2
Example 1st-order networks:

AGRIME ID O / 16 =
AGRIMET MT O / 25 =
AGRIMET OR O / 29 =
METAR AL O / 28 =
METAR AZ O / 27 =
METAR CA 2 / 98 =
Example mixed qua11t¥ network:
APRSWXNET CA ]7 /368 = 2
APRSWXNET Co 28 /143 =1
Example late networks:
COO0P OR 13 / 35 37.
W_UNDERGRND OR 8 / 48 = 16.

Overall 1668/13050 =

ssing/Estimated-----

2008-05-26
0% 0 / 16 = 0.
0% 1/ 25 = 4.
0% © / 29 = 0.
0% 0 / 28 = 0.
0% 1/ 27 = 3.
0% 3/ 98 = 3.
9% 83 /368 = 22.
6% 31 /143 = 21.
1% 35 / 35 =100.
1% 48 / 48 =100.
2.8% 2123/13050=16.

oP0P0® o0P0P°

NOY)Y HPENO OO0

oo

(©)
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Click In map for disease risk and degree-day models

Query Results:

— Location: -121.5278E,
45.6892N

—Base 41 DDs Jan. 1 -yest. -

Nat. (41F thresholdy: 221
— High Resol. Elevation N.

=%... Hourly driven plant disease

— States: 41 Oregon
— Access to selected
disease_risk models

Please Wait... (prototype):
Click "submit" to run the

mm—==— T - =7 models (map interface)

* Custom generic model
Weather parameters:

® Temperature

* Leaf Wetness

HOOD RIVER OR AGRIMET
submit

— Current weather data -

degree-day calculator;

Thrachnlds: lruar I8

ational Plant Diagnostics N

Pear Scab neasured

w188 FORECAST
€ Lng | Scab cucle onzoin HOXO AGRIMET
H [Scab cycle starting
2 308 ) HOOD RIVER OR
] ab cycle nearing
g 45.6842 -121.5181
k 9 & zee ~ ;
E Query o leﬂnn ® e\lz.:omom L ‘iﬁ Recenter S 158 f r
=° 108 Windmaster, 1
b= 58 gaﬁg@g;‘i Comer e
) Google & yopaa !
GRASSLinks35at0sU Degree-day and Disease Risk Ca STP1 8RS 3m2A §m27 528 sWSL 42 4m4 a6 4 Display Dates

Click in map 1urdlsaas; ggl;gnd degree-day models 2 Botrgtis ;gggg;g$ Start Date: m m
1.5 Span in days m
—| ] Forecast Start Date: m m

l | Station List Filters

a.5 nddiun Risk — [ Location: [{glelelslsi\NS sy el

High Risk

Index
"

Models Selected

a
3-21 3-23  3-25 3-27  3-29 3-31 4-2 4-4 4-6 4-8 T Apple Scab
T Pear Scab
259 [Custonm pPegree—-Hour Accumulation Hodel neasured ——— .
@ FORECAST © GT Powdery Mildew
= =288 T Cleistothecial Powdery Mildew
=
w158 J/___r—| T Anjou Pear Scald
& 1o HLGH-RISK 7 Botrytis
=
N 7 Tomato Potato Late B light
5 508
- 526.45 3 T Tomcast DSV
e Custom De lati 1
. gree-Hour Accumulation Mode
€ foey 0 @W‘”” ¢ @mw € < Rorer 3-21 3-23 3-25 3-27 3-29 3-31 a-2 a-a 4-6 a-8
Accumulative Degree-Hours using these Parameters
168
= = Tenperature neasured mi Upper Temperature Threshold
File Edit View History Bookmarke Tools Help 88 FORECAST
@ - ) - @ 3 @ [A huprpnwpestorgiweal [~] mco ® mi Lower Temperature Threshold
5
Sce the what's new pugs. and please fill out our briel user survey 2 68 m Reset Threshold (dry hours)
IPM Weather Data % N 5
2 ; for agricultural and pest & M [\'\,f*\q_/\ /U\ f\
(Degree-Days, and management decision g a0 A A A s 7 Ignore Leaf Wetness
Mogers support in the US = o = i

Ewvent Threshold (degree-hours)

26
- e
- z HIGH_RISK Event Label

Caleulator and disease risk models linked a

from 12,500+ weather stations via tables:  Online phenolog F—0q 3-03 3-05 3-0F 3—09 3=31 4-2 q-4 4-5 4-8
Index of all state and network lables, 694 models and deg Previous Day Redraw Next Day
Oregon. 12 Mediord. 2/ Licod Luver. 16 calculator: inke:
- Rubus,
i WINQH N

NWE fors casts anter Place,
State or Zipcode:

g0 | 2 minute user suney Dase 32,41,50

fhio ofic is froc_ploaso maps for all US WA, 18 [ LedT| HetrfiiEs neasurad T Weather Params
Provice s toeaback: regions updated o i s Y

8 7 Temperature
What's new. Dearee-day .
ueage instructions, 6 T Dew Point

Frequently asked

Leaf Hetness

Questions g T Relative Humid ity

Avple scab, Peg 4
Shortcut 1o 52 DD modets linked o weather stations via map .

slosEostor  [Gouwing noth Tupele & puar] Branimer and HoyL (1957) 5| ¥ Wind Speed

S e Mapsize| 680 ~|pixcla  Reogion|48 stato US =] GO 2 T Rain
Gthor plant d

Related web sites Make vour own custom degree-day maps: new version for  modele: Grase e FT Leaf Wetness
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Hourly Driven Plant Disease Models — verify recent forecast

National Plant Diagnostics Network / IPPC Risk Models Output

L]
ACCGSS VI a ta b I e Forecast Start Date: Thursday, 19 June 2008 (3 Days Before Today)

CRVO
Eile Edt View History Bookmarks Tools Help 350 7 7 i J— I
(€ - ) [ A nttp/pnwpest org/OR/indexAGRIMET htrml [-] ©lceo G - [Google Cleistothecial Powdery Hildew :g:::agg AGRIMET © Martt
= o 300 ; / ; a8, R
il x CORVALLIS
For agricultural and pest management decision making in the US 2 250 |
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WSWG Proposed stages in development of virtual weather data and forecasts
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National Plant Diagnostics Network / IPPC Virtual Data Comparison Ag National Plant Diagnostics Network / IPPC Risk Models Output
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Virtual Weather Error Analysis

Averages of 21 AGRIMET stations in OR, WA, ID, hourly data,
March 1-April 29, 2008.

Day 0O Bias- Local sta-
forecast Corrected tion based?
(V) Day 0 (V1) (VX)
Temperature
Mean Error (bias) -1.43 0.01 0.03
Mean Absolute Error 2.64 2.41 1.04
Dewpoint Temperature
Mean Error (bias) 1.35 -0.08 -0.11
Mean Absolute Error 2.75 2.64 1.22
Relative Humidity (%)
Mean Error (bias) 14.73 na -1.48
Mean Absolute Error 6.98 na 6.24

fusing local elevation-regression; not dependent on
forecast



Grass Stem Rust Estimator (2008) & = = = i Tms—
Required inputs: Location: I Hyslop OSU Cmpbill j

Rust scouting date: IApr j 1 j

MNumber of pustules found: 0.2

Fungicide application date and type:

per: ¢ ft. ofrow ¢ 10 tillers
IME? j I 15 j " DMI ¢ Strob ® mixture ¢ none

Compute new
May «||25 ~| ¢ DMI ¢ Strob © mixture ¢ none
I J I J graphs

IApr jISD j I.Jur‘l j I 15 j T DMI ¥ Strob ¢ mixture ¢ none Compute I

! blank fi nk
Ygure P s IApr j I 1 j © DMI ¢ Strob ¢ mixture © none

IApr j I 1 j © DMI ¢ Strob ¢ mixture ©® none

D ate of flag sheath emergence:

Help/C omments:

Introduction: This webh pagse is a tool to estimate the developmesnt of stem rust in grass seed s
fislds, and to comparese fungicides and application times for their relative =effects in dissase

manag=ms=nt . The sstimator tool is bassd on ongoing ressarch with
of persnnial rpysgrass in the Willamstte Valley of Oregon, and is subjsct to revision as

additional resesearch results are obtained and incorporated. Stem rust in 3 of
exceptionally =sarly or late maturity may not bes well describsd by this modsl. Pleasse rewview

Graphs of rust activity and plant growth
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Web-based simulation model of stem rust — Bill Pfender,
hosted by IPPC
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Web-based simulation model allows game-playing,
optimization of treatments



Current goals and approach
CSREES

1? Building system jointly for:
ant biosecurity (research and development)
PM (real-world cases, validation and feedback)

WNPDN v s

National Plant Diagnostic Network

) . Pest Management Center
2) Free access and use; evolve operationally with research-
led, open source technologies, publicly shared weather

3) Emphasize breadth and robustness (e. g. %_eneric models T Cumom Besmestiow Aecumion Heae!

and tools) rather than local unique customizations (e. g. push__, e

teCh n0|og|eS) Im Lower Temperature Threshold
. . . . . . L Iﬁ Reset Threshold (dry hours)

4) Plant biosecurity/IPM risk models are primarily site specific ™ Ignore Leaf Wetness

and are changing over time. Therefore, single sife, time N = - G

series are the current standard of emphasis e _...e““’b"‘] e
. . 3 (S NINN
5) Expect primary users to be trained experts to some ,  HOXOAGRIMET " } oA X

degree, those who know that models depend on ﬁoo_d inputs Hoon e on B R R
and sound judgement for interpretation; I. e. emphasize ris ) e
levels rather than action thresholds i

o
FOMERED B e

Google

6) Support regional programs to test IPM capabilities over

the long term (e. Fg regon — Hood River, The Dalles, [ ron e ot e H
Medford, Milton Freewater: all tree fruits; Willamette Valley: \
il

grass seed stem rust), each with own home page

HPURS

I
=

allowing “shortcut links” to frequently used models

)
=

Ccur. DEGREE

Oregon USA Walla Walla VIeW Network weather station table [ (click on most headers to SORT table)

Location, link to weather, Link to S —

ink n n ne frui
apple scab, GT-PM, CL-PM, - Latitude Longitude g, 30 2008 2007
# ) ) WNWS  Decimal  (Decimal Tt Apple model shortcuts model ' data  data
and Botrytis plant disease models - i Degreesy I}

\ and forecasts, map (if avail.)

I. Ash Hollow Vineyard MF24190 1

sho ts avgs cle  cle

2. Blue Mt Cherry ME22700 forecast


http://pnwpest.org/wea

Summary of IPPC weather-driven pest models -

features and ongoing issues

* PRISM climate map CAIl based daily maps, dynamic maps, and max-min
temperature estimation of missing data

* Numerous networks; higher chance of nearby stations to help estimate missing
data

* Current virtual station types, based on a) IPPC/Fox weather Day O forecast data,
b) Elevation/regression approach with nearby stations

* Future virtual station types will be improved iteratively using web-based
evaluation/validation tools

* Are missing/bad data feeding the models? How will you know? Need to have
option to show the input weather data with model outputs, quality assurance flags,
online analysis of errors for all types of estimated data

* Forecasts: as of 2008: 5-day hourly site-specific forecasts for all pest models OR,
S. WA, W. ID, soon to expand (Fox Weather LLC collaborating with The PRISM
Group and IPPC)





















IPPC then uses CAI to transform a PRISM temperature climatology into
today’s temperature map by interpolating each station’s deviation from the
PRISM average. Degree-day maps are also created in this way.









IPPC Degree day maps are being ported over to NPDN
CERIS website at Purdue Univ. where they are
providing the basemaps for the NPDN national invasive
pest repository. Plant disease scientists can use these
tools to track how weather may influence pest dispersal
across entire regions anywhere in the US, a capability
not available without the NPDN program. Displayed
here are soybean rust observations and diagnoses.



Zoomed to the subcounty level for degree days. A current
hypothesis derived from these tools are that the disease moves
north with cumulative degree-days, and produces outbreaks from
weather conditions similar to common apple scab.



Both temperature and degree-days were compared between simple date averaging, PRISM-base
(CAI) estimated, and actual values. The CAI method had nearly half the average error value for max
temperatures. The two methods performed nearly identically for min temperatures. R-square values
reflect these results, and show that while the nearest date averaging method works well for min
temperatures, for max temperatures and degree-days the CAI method is preferable.






The IPPC/NPDN disease weather system integrates over 12,000
weather stations in the US and Canada with dozens of insect pest
and plant disease models. It can help predict when and where
outbreak risks are elevated for invasive and established pests.

Here we see the tool zoomed to the Pacific Northwest and a
Weather Station in the Hood River Pear growing region. Several
generic plant disease models are selected that show current and
forecasted risk of infection. This tool is currently being used to
compare disease model outputs with observed soybean rust by
NPDN. Degree days are being tracked and used by CDFA for
Light Brown Apple Moth and fruit flies, and by USDA APHIS
for several pest species.















Using the online virtual station error analysis tools, we analyzed the mean error (bias) and mean
absolute error of 3 types of virtual weather for 21 weather stations in three states. For temperature,
and dewpoint, the MAE was highest for forecast only data, about 2.5 times as high as the elevation-
regression (VX) data. Bias was also higher for forecast-based virtual temperatures, -1.4°C on avg vs
only 0.01° C for bias corrected (V1) and 0.03°C for VX data. Results were similar for dewpoint and
RH, where elevation-regression displayed both lower bias and mean absolute error than either the
forecast or bias-corrected data.



The IPPC website also includes a state of the art simulation model for grass seed stem rust used in
W. Oregon. This model features a single web page interface, ability to input field specific
initialization values, ability to implement multiple spray treatments, graphical output, and online
help.









Once a high-quality climate is developed, it can be used as the basis for
other maps, because basic spatial patterns of climate are relatively stable.
This is the basis for “climatologcially-aided interpolation,” in which a climate
map is used as the explanatory variable in the PRISM regression function,
rather than a DEM.



