ARS Screwworm Research
Remote Sensing and GIS Program

Incorporating Spatial Analysis for
Detection and Surveillance of Screwworm




Background - Repeat from the Past

Basic field research
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In Panama Canal Area




In Panama Canal Area

Areas of High Adult Screwworm Fly Activity

During the Transition from Wet to Dry Season
Panama Canal Area, Republic of Panama




Results of Field and Spatial Analysis Study

Areas of High Adult Screwworm Fly Acf Favorable Areas for Screwworm during Dry Season
During the Transition from Wet to Dry Season Zapata County, Texas
Panama Canal Area, Republic of Panama

Puerto Plata







Mapping the distribution of Hosts
GIS Layer in Fly Distribution Model

Panama Host Distribution 1998 Kriging of Panama Host Distribution 1998
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Application to Screwworm Eradication Program

Screwworm Outbreaks

Aruba Qutbreak March - October 2004
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Habitat Classification of Darien Province

Application to the
Barrier Zone, Panama




Remote Sensing and GIS Applications to the Barrier Zone in Panama




Used host density points to
create Original Kriging (OK).




Used case density points to create
Original Kriging (OK).

Darien Cases 1998 to 2008




Favorable Screwworm Habitat for Darien Province
Panama

Combine It With




Calculated Areas of High Host Density with Calculated Areas of High Host Density with
‘Favorable Habitat | Favorable Habitat With Case Locations
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How Can This Analysis Be Applied to the
Screwworm Eradication Program ?




How is this Applied to the Screwworm
Eradication Program -Surveillance
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How is this Applied to the Screwworm
Eradication Program
Surveillance in Panama

MODIS March 2009 Data of Panama Panama Habitats Based on MODIS March 2009 Data
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How is this Applied to the Male Only Strain?

ndsat 7 Image of Trinidad 12 August 2002 Vegetation Types of Trinidad
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Application of Spatial Analysis to
Inside the Plant ?




Habitat, Habitat, Habitat
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How Can We Make It Better?




Application of Spatial Analysis to
Inside the Plant ?

Production Reguirement #0,000,000 |per waek <-- ENTER NUMBER OF PUPAE REQUIRED AT DISPERSAL

Inprut eggs recuired - [IEERETE) per week

Racks Per wesk in Rearing
Dt Mix used

DIET MIX INGREDIENTS ___ UITERS REQUIRED | WEEK _ COMPOSITION
Spray-dried Bavine Biood 4073
Milk Substitute 2718
Spraydried egg. 3384
Gelling agent 122
Formaidehyde [} L OTE: 6% of Rearing productian diverted ta maintain colany
Water 56,417

fearing Numbers in light blue cells may be changed
Pupatian
Maturation
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Application of Spatial Analysis to
Fly Dispersal ?

3,000 Flies/nM?

2.273 Flies/M?

877 Flies/Km?2




Ag-Nav For Aerial Dispersal of Sterile Screwworm Flies

Flight Path of Screwworm Dispersal in Jamaica




I m Technology Improvements

MET Probe FLIGHTMASTER

Temperature Drift Compensation Ag-Nav GPS aarial

Wind Speed Module guidance system
Wind Direction

Humidity

Baro. Press




Release of Sterile Screwworm Flies in the
Panama Barrier Zone is Forever

AgNAV Recoded Flights for December 1-6, 2008




Basic Design for any Eradication Program
Should Incorporate these Technologies

Landsat 7 Image Mosaic of Cuba, 2000-2003




Moderate Resolution Imaging Spectroradiometer (MODIS)

MODIS Satellite Composite Imagery for April 2009 Vegetation Types in Cuba
Cuba MODIS Satellite Composite Imagery for April 2009




Combine Favorable Habitat and Hosts

Favorable Screwworm Habitat in Cuba Cuba Livestock Map Based on FAQ Global Livestock Analysis
MODIS Satellite Composite Imagery for April 2009 per Kilometer of Livestock

vorm Habitat
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Cuba Favorable Habitat and Livestock Density

Departme iculturs

gricultural Research Service

MET Probe

Temperaiure
Wind Speed
Wind Direction
Humidity
Baro. Press

FLIGHTMASTER

Drift Compensation
Module

Ag-Mav GFS
guidance system




Screwworm Eradication Program
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