revised

STATEMENT OF PROBLEM
An important approach to mitigating risks and costs of damage from crop diseases and pests is to use management decision aids based on warning models. Fully-validated, weather-dependent models now exist for many of the high-value crops grown in the Western US, including potatoes, grape, vegetables, hops, fruit and nut crops and grass seed, among others. 
Models used as IPM decision aids for pests and pathogens require accurate, site-specific weather data.  Obtaining these data is a major difficulty in implementing warning models. 
In some cases there are local networks of weather stations, although these commonly lack continuity due to problems with station maintenance and/or ongoing funding for data management and delivery.  Reliance on data from sparsely-sited publicly available observing stations is unsatisfactory in regions where there is a high degree of spatial complexity in weather conditions due to complex topography.  In some cases there are good local or statewide networks that could benefit from innovations in data interpolation. Another important requirement for useful weather data, in addition to good spatial resolution, is the need for forecasted weather estimates.  And spatially-interpolated and forecasted weather estimates must be translated into the appropriate inputs for the disease/pest models (e.g. leaf wetness, temperature at canopy level).

The Western weather system workgroup grew out of the need among crop protection scientists in several western states to address the problem of sustainable methods and infrastructures to supply high-quality weather data for warning models, across a range of weather-based information systems.
WESTERN WEATHER SYSTEMS WORKGROUP

Mission: To improve procedures for the acquisition, utilization, analysis and distribution of weather and climate data to enhance IPM decision-making and plant biosecurity.

Expertise: Members of the group (Table 1) include specialists in meteorology, spatial climate analysis, IPM information delivery, entomology, and plant disease epidemiology and management.  They represent state, federal and private-sector entities in three Western states.
The crops and pests addressed by the current members of the group are listed in Table 2. 

History: The Western Weather Systems Workgroup was initiated through a grant from the Western Region IPM Center in 200**? 
Funding: The workgroup’s regular meetings are funded by the Western IPM Center.  It has also received funding from USDA-CSREES, the National Plant Diagnostic Network, and numerous regional IPM and commodity group sources that fund participation of group members and their programs. The workgroup has successfully obtained funding to conduct collaborative work that expands the existing multi-state IPM weather-based decision support platform at OSU’s Integrated Plant Protection Center (IPPC) to a national scale, and improves upon the underlying modeling systems.  
Table 1: WWSW participants:

Meteorology and spatial analysis

Christopher Daly, Director, PRISM Group, OSU. Spatial climate analysis, agricultural decision support systems. 
 Alan Fox, Director, Fox Weather LLC, Fortuna, CA, Operational weather forecasts  and weather forecast technique development for agriculture. 
Rick Graw, USDA-FS.  Bio-meteorology, effect of weather on forest pests and diseases.

George Taylor, Director, Oregon Climate Service, OSU. Climatology for weather forecasting.

IPM Information delivery

Leonard Coop, IPPC, OSU. Weather data acquisition, and phenological modeling. 
Paul Jepson, Director IPPC, OSU, IPM coordination, insect pest epidemiology, crop biosecurity.

 Joyce Strand, Assoc. Director for Communications, UC Statewide IPM, Davis, CA, 

Carla Thomas, National Plant Diagnostic Network, UC Davis.  Crop risk assessment modeling, remote sensing and crop biosecurity

Crop protection

David Gent, USDA-ARS NFSPRC.  Epidemiology and system approaches to management of diseases of hops. 

Gary Grove, Washington State University.  Director of the Washington’s Public Agriculture Weather and AgWeatherNet Systems. 
Douglas Gubler, UC Davis, Pathogen biology and disease epidemiology of fruit crops. 

Dennis Johnson,   Washington State University. IPM, disease forecasting and disease epidemiology of potato. 

Walter Mahaffee, USDA-ARS-HCRL. Disease forecasting, epidemiology and microbial ecology in foliar diseases of small fruit, grape, nursery crops.  

William Pfender, USDA-ARS NFSPRC. Epidemiology and management of stem rust in grass seed crops. 
Table 2:  List of Important Implementers (Existing Validated Models) and Stakeholders

	Crop
	Pest/ Disease
	Collaborator/ States served
	Comments
	Stakeholders involved

	Grape
	Powdery Mildew
Botrytis
Downy Mildew 
	G. Grove, WA
W. Mahafee, WA, OR
D. Gubler, CA
	Application to other states including NY, VA, NM, MI
	Sonoma County Wine Grape Commission, Napa County Grape Growers, Amercian Viticulture Association, Oregon Wine Board

	Hop
	Powdery Mildew
Downy Mildew 
	D. Gent, WA, OR, ID
	Introduced species (1999)
	OR, WA, ID Hop commissions, Hop Research Council, Hop Industry Plant Protection Cmtee

	Grass Seed
	Rust
	B. Pfender,  OR
	Underserved crop
	Oregon Seed Council, 
Oregon Ryegrass Growers Commission

	Strawberry
	Powdery Mildew
Botrytis
	D. Gubler, CA
	Application to FL
	California Strawberry Commisssion

	Cherries
	Powdery Mildew, 
	G. Grove, WA

S. Castagnoli,  OR

C. Kaiser, OR, ID

L. Long, WA
	Application in WA, OR, CA
	Washington Tree Fruit Research Commission, Oregon Cherry Commission

	Woody Ornamentals
	Gypsy Moth
Pine Shoot Beetle
	R. Graw, OR
	Application in WA, OR, ID, CA
	 USFS and private foresters

	Apple/ Pear
	Scab, Fireblight, several insect pests
	S. Castagnoli,  OR

C. Kaiser, OR, ID

L. Long, WA
	Widely adopted in OR, WA, CA growing areas
	 

	Potato
	Late Blight
	D, Johnson, WA,  ID

P. Hamm, OR
	Application to other tomato and potato states
	 

	
	
	
	
	 


WWSW Activities: (with images to illustrate)
NRI-funded analysis of uncertainties in weather-based disease warning modeling.

Degree-day mappng by IPPC, ported to National Plant Diagnostic Network.  The Oregon State University Integrated Plant Protection Center (IPPC) pest modeling service, under the leadership of the WIPMC Weather Workgroup, has evolved into a cooperative effort involving OSU Botany and Plant Pathology, OSU Cooperative Extension Service, OSU PRISM Group, the NPDN, USDA ARS, MSU- Bozeman, UAF Alaska, the National Weather Service, NOAA and the Bureau of Reclamation.  It provides daily weather data, degree day information, phenology and pest/disease models, pest scouting reports and maps to a diverse community of end users, over a wide geographic scale.  Web-interfaced, model output maps are created with GIS using climatologically-aided-interpolation
Leaf wetness estimation algorithms, Fox Weather and IPPC have made modifications of the Kim & Gleason model.

Downscaled and forecasted weather information.

A summary statement .,   such as ….
We encourage participation from both public and private sectors and will expand our workgroup as needed, to draw on the expertise required to accomplish our goals. We will also continue to work with end users to help to ensure that our products are usable and meet real needs.

