Draft proposal -7/27/06 
Community Tree Inventory - Pest Detection and Reporting

Proposal:  Develop a module or modules for the Mobile Community Tree Inventory (MCTI) within the i-Tree software suite to assist in detecting pest infestations and forest health problems.
Description:  The identification of tree pest problems can be incorporated within street tree and other urban inventories.  The inherent value of detecting pests includes: increased awareness by municipal foresters of pest problems, opportunities for remedial or preventative actions to reduce pest problems, and expanding capabilities for exotic pest detection.
Increased awareness: Similar to forest management, an increased awareness of pest problems offers an opportunity to improve street and urban tree care and management.  During street tree inventories, municipal foresters need to be aware of signs and symptoms indicating potential tree health issues.  
Opportunities for remedial or preventative actions:  Detecting signs and symptoms of tree pest problems during the inventory provides information to the municipal forester that can lead to remedial or preventative actions to improve urban forest health and save trees..

Exotic pest detection:  Since most exotic pests are introduced first to urban areas (Asian long-horned beetle, emerald ash borer, and gypsy moth for example) exotic pest detection incorporated into street tree inventories affords an opportunity to expand detection capabilities.  Street tree inventories that incorporate exotic pest detection provide a geographically widespread and locally intensive exotic pest detection method that may prove to be more useful that traditional grid based detection used by most regulatory agencies.  Using this proposed module, urban areas can become a first line of exotic pest detection.
Methods: The module(s) will be developed as part of MCTI, MCTI - Mobile Community Tree Inventory - A basic tree inventory application that allows communities to conduct tree inventories and analyses at various levels of detail and effort. MCTI is part of the i-Tree suite of software. i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA Forest Service that provides urban and community forestry analysis and benefits assessment. It currently integrates four urban and community forestry tools: UFORE (Urban Forest Effects Model), STRATUM (Street Tree Resource Analysis Tool for Urban Forest Managers), MCTI (Mobile Community Tree Inventory), and the Storm Damage Assessment Protocol. i-Tree includes two PDA data collection programs – one for street trees (MCTI) and one for sampling other urban areas (UFORE). The module proposed here will be developed for MCTI, but will be designed so other data collection programs can use the module.
Developed by USDA Forest Service Research, State and Private Forestry, and other cooperators, i-Tree is offered free of charge. The Forest Service, Davey Tree Expert Company, and the National Arbor Day Foundation have entered into a Public/Private Partnership to disseminate and provide technical support and training for the suite, taking advantage of their complementary strengths in scientific research, marketing, business, training, education, and existing nationwide networks.

An initial public release of the i-Tree suite will occur in the summer of 2006, at which time toll free technical support will be available. i-Tree training workshops are being scheduled for spring and fall of the coming year. As new programs are developed and tested, they will be added to subsequent versions of i-Tree.

	Recommended Users:
i-Tree can be used by communities of all sizes to strengthen their urban and community forest management efforts. It can also be used by state forestry agencies, municipal foresters, non-profit tree advocates, commercial arborists, environmental consultants, planners, and others interested in their community forests and the environmental benefits they produce.


Proposed Action Items:
1. Develop protocols and recognition aids of critical signs and symptoms 

One of the first steps is to determine what are the critic field variables of pest and forest health detection, including protocols for observations of known pest signs and symptoms with regional relevance.  Examples include: defoliation, pitch tubes, exit holes, boring dust, necrosis, chlorosis, bleeding cankers, conks and signs of decay, poor planting, and branch flagging. 
Appropriate lists of signs and symptoms need to be developed along with how a lay person can recognize them in the field. The UFHM damage manual currently used within the Urban UFHM pilots can be used as a starting point for signs and symptoms.
There are several aspects of exotic pest detection.  One is the known exotic pests for which street tree inventories can help in terms of detection – exit holes on ash (emerald ash borer), exit holes on maple (Asian long-horned beetle), woolly masses on hemlock (hemlock woolly adelgid), bleeding cankers on red oak (sudden oak death), exit holes on pine (Sirex), toothpick frass (Asian ambrosia beetle), egg masses on oak (gypsy moth).  These signs and symptoms of known exotic pests tied to specific tree species or genera when properly applied can enhance exotic pest detection locally.  Within the module, data handling needs to be established to flag potential exotic pest detection ‘E-flag’.  Specific reference aids and/or decision support must be developed in order to screen false alarms and a reporting mechanism (back reporting) must be developed in order to alert appropriate regulatory agencies.  A possible scenario is; ‘E-flag’ is established for potential exotic pest problem, ‘E-flag’ directs user to additional reference material, additional information may be needed, sub-routine within the module establishes a decision-support for the user to help eliminate false alarms, at some point the decision-support  recommends additional contacts be made to appropriate state agencies.  I-Tree technical support may also help with E-flags.

Another more challenging aspect of exotic pest detection is the identification of previously undetected exotic pests.  For example, prior to the identification of either the emerald ash borer or the Asian long horned beetle, exit holes on ash and maple would not have been flagged as potential exotic pest problems since other native insects are known to infest both ash and maple and likely to cause similar symptoms.  In this situation, the frequent occurrence of the signs or symptoms may be more of a ‘flag’ of a potentially new find than any single occurrence. Here, the analytical portion of the module must be equipped to cross check the occurrence of signs and symptoms with tree species and/or genera to report.  

2. Develop standard data collection format and database.

Once the sign and symptoms and field methods are determine, a standard data collection format and data base need to be developed to allow for easy and standard analysis of the field data. The pest data base will link with the standard i-Tree database to facilitate potential data analyses.  The interaction of the pest signs and symptoms database with the i-Tree database should include the establishment of appropriate ‘ID flags’ which relate signs and symptoms to potential pest problems.  Example outputs of analyses can include:

-potential pest incidence summary by tree species


-pest risk assessment (based upon tree species information and observed



signs and symptoms)

-pest monitoring recommendations


-links to i-Tree web-site for reference materials

3. Develop a pest ID (signs and symptoms) tab for the MCTI module

This step is the actual coding of the pest detection module with MCTI. This coding will be developed to allow pest data to be passed from MCTI street inventories to the i-Tree database for analyses. The code will also be designed so that it can be used with other PDA data collectors (e.g., UFORE). 

A second stage of development should include the uploading of the MCTI data to i-Tree where data from communities can be combined and analyzed for pest occurrence. This regional or state analysis can search for the commonalities of signs and symptoms that may indicate pest outbreak, potential pest outbreak, or the possible occurrence of a previously unreported pest problem.

4. Develop management and user support materials for pest detection.

Signs and symptom identification and reference aids can be included as part of the MCTI software download and additional information provided on the i-Tree web-site including reference aids such as additional recognition aids, possible pest problems, and recommended actions including specialist contact information.  Tree and limb disposal issues can also be raised.
Process:  A development team is proposed: David Bloniarz (NE Station, Urban Research), Daniel Twardus (FHP/UFHM) , Keith Cline, (Urban Forestry, WO)Anne Cumming (urban forester/UFHM, NA),  David Nowak (Urban Research), Robert Rabaglia (entomologist, WO), Joe O’Brien (pathologist, NA), Donna Murphy (urban tech transfer, NA),  Noel Schneeberger (entomologist/exotics, NA), Drew Todd (Ohio state urban forester),  Robert Benjamin (Outreach coordinator,  ALB), Andy Hillman(Municipal Forester, Ithaca NY, Judy Adams, (FHTET, database specialist ). The proposed development team is intended to represent a variety of perspectives.
The purpose of the development team is to establish an overall framework for the module. This should include how the module will work in the field, what signs and symptoms should be included, how signs and symptoms data should be entered, an analysis process, a flagging process, and a reporting process. The development team needs to be familiar with MCTI, i-Tree, the Tree Failure Database, and have some understanding of the purpose and uses of community tree inventories.

The actual module and context within which it operates within MCTI will be constructed within the Northeastern Station (Urban Forest Research work unit).  A programmer dedicated to module development, decision support, and database development should be employed.  A project manager needs to be named. Reference materials added to the i-tree website is a separate task.  Project duration should be 1 year for Beta version development, pilot testing and database refinements, and 1 additional year for programming completion and pilot testing. Pilot testing should include: community selection, PDA’s, training, data collection and analysis, and feedback.
This is a cooperative effort between the Northeastern Station and State and Private Forestry (Forest Health Protection, Urban and Community Forestry, and Forest Health Monitoring).  
A staged development process is recommended; this will enable a Pest ID tab to be developed, tested in the field, and the completed product benefiting from development team input and pilot test results.  The analytical, decision support, and back reporting aspects of the module will be discussed by the development team and finalized after the first pilot is complete.  A stand alone version (free from MCTI) is also proposed. This will benefit from the MCTI work and broaden the application of the effort.
(09/2006 – 07/2007)
Stage 1

Development Team convenes

Assign Project Manager

Add a pest ID tab to MCTI.


Generate one basic ID report 



Pilot test and analysis

Stage 1 has two significant accomplishments: 1) the Pest ID tab for MCTI and 2) the pilot testing of the field data collection protocol and MCTI module.  The Project Manager will organize Team calls and input, lay out the ‘tab’ for programming, and organize and conduct the pilot.
Funding: $30,000 – (Programming contract, $13,000; Travel and training, $6,000; Project Manager, $7,000)

(07/2007-10/2007)

Stage 2

Development Team convenes



Programming within the Pest ID ‘tab’




Refine Pest ID




Data interaction is addressed




Decision support tied to data




Back reporting (and data uploads)




Contact lists established for exotic flags




Web-based reference materials installed (i-Tree)

During this development stage refinements are made based upon development team input and results of the pilot.  Data interaction (pest with tree) and decision support tools (what potential pest problem am I looking at, and is this possibly an exotic pest) are added.  Saving these tasks for stage 2 provides the benefit of development team discussions and reaping the rewards of a pilot test that provides valuable information about data collection occurs and the quality of it.  The Project Manger coordinates input from the development team for programming purposes, and coordinates the development of the pest reference materials.

Funding:  $29,500-Programming contract, $20,000; Web support materials and installation, $6,500; Project Manger, $2,000; travel, $3,000.

Total funding 09/06-09/07 - $59,500

(10/2007-09/2008)

Stage 3


Development Team convenes




Field Trials




Program refinements




Pilot test and regional data uploads




Portability 




Final version

Funding – $23,000-Programming contract, $15,000; travel and training, $4,500; Pilot test, $3,500.

In this final stage of development, the Pest ID ‘tab’ is finalized, the development team itself can conduct field trials, data uploads from multiple sites are handled by the FS server, back reporting to state agencies is demonstrated, and a pilot test conducted by actual communities takes place.   A portable version is also developed to run stand-alone outside of MCTI.  Final version can be released in October of 2008.

Total project costs 2006-2008 - $112,500

