Special Technology Development Program

New Project Proposal

PROJECT NUMBER: R8-2003-04
PROJECT TITLE: Integrating GIS, GPS, and Mobile Mapping Technologies to Automate Survey and Monitoring of Forest Insects and Diseases: the southern pine beetle as a model system

PROJECT STATUS New
EXPECTED PROJECT DURATION:  2 yrs.

EXPECTED COMPLETION DATE OF THE PROJECT (fiscal year):  FY 05
SUBJECT 
	1. Total Suppression/Prevention Technology
	%
	10
	2. Survey and Monitoring Technology
	%
	40

	a. Total Biological Control

i. Microbial %

ii. Parasitoides %

iii. Synthetic hormones/pheromones %

iv. Other %
	
	%
	a. Advancements in Detection Technology 
	20
	%

	v. 
	
	
	b. Landscape Level Assessment Technology

i. Data Visualization 
	20
	%

	b. Total Modeling

i. Pesticide (Insecticide) Application %

ii. Disturbance %

iii. Growth and Yield %

iv. Organism  %

v. Population %

vi. Terrain %
	
	%
	c. Remote Sensing

i. Aerial %

ii. Hyperspectral %

iii. Satellite %
	
	%

	vii. 
	
	
	d. Other
	
	%

	c. Genetic, Cultural and Silvicultural Innovations 

For Controlling Pest Species

i. Fire %

ii. Methyl Bromide Alternatives %

iii. Thinning/Regeneration Techniques and other Silvicultural Guidelines %

iv. Resistance, Screening, and Breeding %
	
	%
	3. Assessment Technology
	%
	20

	v. 
	
	
	a. GIS %

b. Spatial Analysis % 

c. Landscape Analysis %

d. Decision Support % 

Risk and Hazard %

Expert Systems %
	10

10
	

	d. Pesticide Application (Spray) Technology

i. Equipment innovations %

ii. Methods and Guidelines %
	
	%
	4. Social Values
	%
	

	iii. 
	
	
	5. Technology Transfer Innovations
	%
30
	30

	e. Other: Expeditious use of survey data for forest pest mangement.
	10
	%
	6. Other


	%
	


STATUS OF SUBJECT SPECIES: Native  
PROJECT OBJECTIVES: The GOAL of the project is to develop a system for survey and monitoring of forest insects and diseases that integrates GIS, GPS, and mobile mapping technologies.  The specific OBJECTIVES of the project are: (1) to develop an ArcPad® application for southern pine beetle that links aerial and ground survey activities with ArcGIS® spatial data themes and the SPBIS (the southern pine beetle information system) database management system, (2) to field test the system under operational conditions on selected Ranger Districts in Region 8, (3) to generalize the system for use in survey and monitoring other forest insects and diseases.  

BRIEF DESCRIPTION OF PROJECT: We propose to use ArcPad® technology to tailor a survey and monitoring system specific to the SPB.  ArcPad® is a technology that facilitates navigation, field mapping, and collection of survey and monitoring data using handheld and mobile devices by integrating database access, GIS, and GPS.  Figure 1 defines the activities associated with survey and monitoring the SPB that will be considered in this project.  The automated system proposed herein will address (i) downloading aerial sketch map data to a handheld computer, (ii) navigation to point locations identified in the aerial survey, (iii) geo-referencing exact point locations of infestations, (iv) collecting data [data-logging] on the attributes of infestations, and (v) automation of data transfer to SPBIS.  Major emphasis in the project will be placed on operational use of the system by Ranger District personnel under field condition.  Issues such as deployment, durability, care and maintenance will be specifically addressed.  Training for district personnel will be provided, once the system is field-tested.  The results of the project will be generalized for use in monitoring and survey of other forest insect and disease pests.                                                                                                  Year 1- development of system, testing    Year 2-testing, training of FS personnel 

FHP LEAD CONTACT (FHP person submitting proposal):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Stephen Clarke
USDA FS Lufkin, TX
(936) 639-8646



sclarke@fs.fed.us

                                                         FAX (936 693-8588

Forrest Oliveria
USDA FS Pineville, LA
(318) 473-7117


Field Office Representative               foliveria@fs.fed.us
FHP LEAD INVOLVEMENT:


    Role: Provide SPBIS forms, coordinate field-testing, assess system and suggest refinements

    Time Commitment: 30 days annually
PRINCIPAL INVESTIGATOR(S):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Robert N. Coulson
Entomology Department
(979)845-9725

Texas A&M University                  r-coulson@tamu.edu

                                                        FAX(979)862-4820

Maria D. Tchakerian
Entomology Department
(979)845-8622


Texas A&M University               melos@geog.tamu.edu
FAX (979)862-4820

Time Commitment: R. N. Coulson (1.5 mo), Maria Tchakerian (2.5mo)

COOPERATORS: Ranger District personnel responsible for survey and monitoring (to be recruited from Districts with current SPB outbreaks).

COOPERATOR INVOLVEMENT: Field test the ArcPad® system and make recommendations for modification. 
JUSTIFICATION 

•Survey and monitoring activities are generally undertaken to identify where and to what extent insects and diseases are impacting resources and conditions of the forest environment.  Survey and monitoring projects generally involve collecting field data, which is a costly and time-consuming pursuit.  Often, the usefulness of field data is related to how quickly it can be collected, displayed, and evaluated.  In this project we propose to streamline survey and monitoring of forest insects and diseases by integrating GIS, GPS, and data-logging technologies. 

•The survey and monitoring system developed by the USDA Forest Service for SPB is one of the most sophisticated approaches used for any forest insect or disease.  The digital aerial sketch-mapping and database management (SPBIS) sub-systems are particularly noteworthy accomplishments.  However, the various sequential activities associated with survey and monitoring (Figure 1) have not been linked in an efficient manner.

•By automating and streamlining the sequential steps involved in survey and monitoring, the ArcPad® system developed for the SPB will increase efficiency and accuracy, decrease costs, and expedite use of data for forest management purposes.  The approach developed in the project can be easily modified and applied for use in survey and monitoring of other forest insect and disease pests.  
URGENCY: The current SPB outbreak extends across the southern US.  The economic, ecological, social, and political impacts associated with this insect are catastrophic.  SPB survey data are not being used for operational pest management decision support because component technologies involved in survey and monitoring are not efficiently integrated.  Increasing the efficiency would reduce time between detection and suppression, decreasing impacts.  

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY 

Priority 1: __
Priority 2: __
Priority 3: _√_
Priority 4: _√_

(explanation provided on pages 4 and 5)
TECHNICAL COMMITTEE DEVELOPMENT PRIORITY 

Priority 1: √__
Priority 2: __
Priority 3: _√ _
Priority 4: __



Priority 5: __
Priority 6: _√_
Priority 7: √__
Priority 8: √ __



(explanation provided pages 4 and 5)
SCOPE OF APPLICATION : This project deals directly with the SPB in the South. However, an ArcPad® system that integrates GPS/GIS/ and mobile mapping is applicable to survey and monitoring of forest insect and disease pests in general and therefore is of National scope.  Of particular importance will be solutions to issues associated with field application of the technology (i.e., durability, ergonomics, dependability, etc.).  
RESEARCH BASIS: Each of the component sub-systems proposed for use in this project (ESRI ArcPad® software, Compaq iPAQ 3850® computer with Windows CE operating System, Trimble Pathfinder® GPS, digital sketch mapping system, and the SPBIS database management system) is an established and proven technology currently used by the Forest Service.  The unique feature of this project is in the specific integration of the component technologies and custom programming for survey and monitoring purposes.  
METHODS: Working with district personnel responsible for conducting SPB surveys, we will design custom input forms for ArcPad® that will be used to populate SPBIS.  A great deal of the customization will be performed in ArcPad Studio.  This facility allows building of applets (macros), custom tool bars and forms, and creation of default configuration files.  Data collected in the field can be uploaded into SPBIS.  The key features of ArcPad® that make it particularly useful for survey mapping, navigation, and data collection are: support for vector map and raster image display, support for industry-standard data formats, ArcIMS® connectivity, display and query functionality, editing and data capture, GPS plug-in capability, and ArcPad Tools for ArcView® GIS.   

MEASURES OF SUCCESS:

Standard of Success:  The fundamental standard for success of the ArcPad® application will be endorsement and use of the system by District and FHP personnel responsible for survey and monitoring. 
Expected Outcome:  An integrated ArcPad® system that efficiently links the various pathways of information flow associated with survey and monitoring illustrated in Figure 1.  A system that is ergonomically efficient and durable enough to withstand operational field use.  
Implementation of Products/methods:  The proposed ArcPad® system will be developed in partnership with Ranger District and FHP Personnel involved in SPB survey and monitoring.  Development and implementation will take place concurrently.  

PRODUCTS AND DUE DATES: Initial Programming and the prototype ergonomic design for the ArcPad® system will be completed within six months of the beginning of the project.  The system will be tested and modified over two SPB field seasons.  In the final six months of the project the system will be adapted to other forest insect and disease survey and monitoring systems, based on recommendations from FHP. 

PUBLICATIONS: At the end of the project, the ArcPad® system and it’s operational use will be described in detail and published in a journal paper.  We will develop two user’s manuals for the system: one describing operational use and the other documenting all code development.  

TECHNOLOGY TRANSFER: The ArcPad® system for the SPB will be transferred directly to Ranger Districts in Region 8.  FHP personnel will serve as resource specialists for the technology and will oversee modifications and adaptation of the system.  The thorough documentation of the system provided by KEL developers will ensure ease in care, maintenance, and update of the system.  

PRODUCT LEVERAGING: The ArcPad® system represents a logical step in the development of the sophisticated approach to survey and monitoring of SPB that the Forest Service has pioneered.  In particular, considerable effort has been previously directed to development of the digital aerial sketch mapping system for survey of SPB and for the SPBIS database management system.  Both of these systems are deployed throughout Region 8.  The proposed ArcPad® system will link these two sub-systems and greatly expedite use of SPB survey data for operational forest management.  

LONG-TERM BUDGET REQUEST: 

	
	Item
	Requested FHP STDP Funding
	Other-Source TAES
	    Total

Project




	FY 2003
	
	
	
	

	Administration
	Salary + Benefits
	  24,374.00
	29,225.00
	53,599.00

	
	Overhead
	
	
	

	
	Travel
	5,000.00
	
	5,000.00

	Procurements
	Contracting
	
	
	

	
	Equipment
	4,000.00
	
	4,000.00

	
	Supplies
	1,000.00
	
	1,000.00

	YEAR TOTALS
	
	  34,374.00
	29,225.00
	63,599.00


	FY 2004
	
	
	
	

	Administration
	Salary +Benefits
	25,208.00
	30,032.00
	55,240.00

	
	Overhead
	
	
	

	
	Travel
	 5,000.00
	
	5,000.00

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	 2,000.00
	
	2,000.00

	YEAR TOTALS
	
	   32,208.00
	30,032.00
	62,240.00

	
	
	
	
	

	PROJECT TOTALS
	
	66,582.00
	59,257.00
	125,839.00


BENEFITS: The ArcPad® system will integrate technologies (GPS/GIS/mobile mapping, and database management) fundamental to all contemporary survey and monitoring programs.  The utility of each of the component technologies has been clearly demonstrated, but they have not been integrated for the specific purpose of survey and monitoring forest insect and disease pests.  This project will accomplish this integration.  The proposed ArcPad® system will greatly expedite survey and monitoring activities directed specifically to the SPB.  It will facilitate the operational use of the digital sketch mapping technology and SPBIS database management systems previously developed by the Forest Service for survey and monitoring the SPB.  The ArcPad® system can be adapted for survey and monitoring of other forest insect and disease pests.  

ATTACHMENT
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Figure 1. Schematic diagram of the activities associated with survey and monitoring the SPB.  The automated system proposed herein will address (i) down-loading aerial sketch-map data to a hand-held computer, (ii) navigation to point locations identified in the aerial survey, (iii) geo-referencing exact point locations of infestations, (iv) collecting data [data-logging] on the attributes of infestations, and (v) automation of data transfer to SPBIS
