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VSU Faculty and USDA Scientists at the USDA-ARS Remote 
Sensing Lab, Weslaco, Texas 

VSU Faculty learning to use equipment for using Remote Sensing and GPS in the field 
at USDA ARS Field Station, Weslaco, Texas 



Objective 
Determine potential of using remote 
sensing techniques for distinguishing 
infestations of:  

Water hyacinth  Hydrilla 
Water lettuce  Giant salvinia 
Wild Taro  Eurasian watermilfoil 



Waterhyacinth and hydrilla are two aquatic weeds that often invade 
and clod waterways. Waterhyacinth is a floating species and has been 
called the “worlds’ worst species” (Cook 1990).  

Hydrilla is a submerged species and is cosmopolitan species that 
occurs in many areas of  the world. 

Eurasian watermilfoil is a submerged , perennial aquatic plant from 
coast to coast in both US and Canada. 

Wild  taro known as elephant ear is found throughout  the southern 
US. 

A study was conducted using airborne videography integrated with 
GPS and GIS technologies for detecting and mapping  all the  above-
mentioned species in the extreme lower portion of the Rio Grande of 
southern Texas 

Brief Background 





Stars on the map show infestations by Eurasian Watermilfoil 



General Procedures 
Aerial imagery was obtained under sunny conditions wit photographic 
and videographic systems mounted vertically in either Cessna 206T or 
Cessna 404 Titan aircraft. 

Geographic locations of images are shown in the figure captions. 

Ground control data were collected and field reflectance measurements 
were made for the  species mentioned above.  

Ground control data included ground photographs, description of 
vegetation, and plant cover. 

The distribution and classification of  all the study species were done by 
using the software ERDAS . 

The  waypoints were collected by GPS.   



Cessna 206T and Cessna 404 Titan aircrafts  at the USDA 
ARS Remote Sensing Laboratory in Weslaco, Texas 



Small Format Photographic 
Twin Cameras 

3-Camera Multispectral 
Digital Video Imaging System 



Measurement of 
plants’ reflectance  in 
the field  at  the Study 
Sites, Southern Texas 
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Waterhyacinth    Hydrilla 









Wild Taro 



Positive photographic print of wild 
taro study area on the Rio Grande 
below Amistad Reservoir. The 
arrow points to the bright red image 
tonal response of wild taro. Giant 
reed, the dominant plant species on 
the study site , has dark pink or 
gray-pink tonal responses. Mixed 
woody vegetation has full red to 
reddish-brown tones, soil has a 
white color, and water is dark blue. 
The  distinct image responses of 
wild taro was primarily attributed to 
its low visible red reflectance 
although near-infrared reflectance 
also contributed to its tonal 
response. Mixed brush species have 
low to moderate visible and near-
infrared reflectance that gives these 
plants duller red to  reddish brown 
image response. 



Waterlettuce 
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Giant Salvinia 







Eurasian watermilfoil 





Conclusions 

1. Remote sensing techniques can be 
used successfully to distinguish 
these noxious aquatic weeds. 

2. Computer-based image analysis 
can be used to quantify 
infestations of these weeds. 



Conclusions 

3. Videography, GPS, and GIS 
technologies can be used to detect and 
map aquatic weed infestations. 

4. Remotely sensed imagery can serve as a 
permanent geographical image data 
base to monitor future contraction or 
spread of aquatic weeds over time. 


