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ABSTRACT, A geographical information system was developed to monitor and analyze mosquito abundance
and encephalitis virus activity in the Coachella Valley to facilitate mosquito control operations. Data layers
include soil types, vegetation types, irrigation method, standpipes, larval occurrence, adult abundance, and viral
transmission to sentinel chickens. Base maps are digitized aerial photographs, with data entry done through
sections of the range/township system. The image resolution of a section is 100 ft, (9.3 mr) per pixel. This
system currently is operational and in use by the Coachella Valley Mosquito and Vector Control District for
data management.
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INTRODUCTION

Geographical information systems (GISs), in
combination with remote sensing, have provided
innovative approaches to analyzing temporal and
spatial problems in the ecology of vector mosqui-
toes and the pathogens they transmit. For example,
in rural Africa, remotely sensed changes in vege-
tation associated with rainfall monitored dambo
flooding, the emergence of vector mosquitoes, and
the occurrence of Rift Valley fever virus (Linthi-
cum et al.199I, Pope et al.1992). In Mexico, prox-
imity analysis of remotely sensed vegetation types
near rural villages mapped potential malaria vector
larval habitats and successfully predicted adult
abundance and the risk of malaria transmission
(Rejmankova et al. 1995, Beck et al. 1997). In the
Sacramento Valley of California, remote sensing
and GIS plotted land use patterns and revealed the
importance of the juxtaposition of irrigated pasture
to rice fields in the production of populations of
Anopheles freeborni Aitken (Wood et al. 1991a,
1991b). These approaches seemed well suited to
extending our on-going studies on the spatial ecol-
ogy of Culex tarsalis Coquillett and encephalitis
viruses in the irrigated inland valleys of southeast-
ern California.

Geographical information system technology
also has emerged recently as a management tool in
vector control programs because of the ability of
GISS to store, visually analyze, and report data in
spatial as well as temporal formats (Freier and
Flannery 1998). Most vector control organizations
have chosen off the shelf solutions such as Maplnfo
(MAPINFO, Troy, NY) or ARC/INFO (ESRI, Red-
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lands, CA). However, these packages require con-
siderable expertise and lack data entry interfaces
specifically tailored to the needs of vector control
organizations. For a system to be useful operation-
ally, it should meet not only the reporting needs of
management, but also allow mosquito control staff
to retrieve historical survey information, display
and map potential problem areas, and update data-
bases with recent survey and control information.

ln 1994, with the collaboration and support of
the Coachella Valley Mosquito and Vector Control
District (CVMVCD), we initiated development of
a GIS to extend our on-going studies on the land-
scape ecology of western equine encephalomyelitis
(WEE) and St. Louis encephalitis (SLE) viruses in
the Coachella Valley of California (Reisen et al.
1995a, 1995b), and to provide the CVMVCD with
a geographical database for managing their sur-
veillance and control information. We developed
our own software to provide flexibility of system
design and simplicity of use for the CVMVCD
staff. The current paper describes this new GIS
software, its data sources and reporting capability,
and utility in CVMVCD operations. Subsequent pa-
pers will focus on the spatial analysis of adult mos-
quito and arbovirus surveillance data.

MATERIALS AND METHODS

Study area description: The Coachella Valley
lies within the borders of the CVMVCD in eastern
Riverside County, extending northward from the
Imperial County border to the Banning Gap. Phys-
iographically, the valley is bordered to the west by
the San Jacinto and Santa Rosa mountains, to the
north and east by the San Bernardino Mountains
and the Mecca Hills, and to the south by the Salton
Sea (Fig. 1). Dominant land use changes from res-
idential communities such as Palm Springs in the
northwest, to irrigated vegetable and fruit agricul-
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