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ABSTRACT:

Water and Nitrogen (N) are the most critical inputs for crop production. Remote sensing data collected from multiple
scales, including ground-based, aerial, and satellite, can be used for the formulation of an efficient and cost effective
algorithm for the detection of N and water stress. Formulation and validation of such techniques require continuous
acquisition of ground based spectral data over the canopy enabling field measurements to coincide exactly with aerial
and satellite observations. In this context, a wireless sensor in situ network was developed and this paper describes the
results of the first phase of the experiment along with the details of sensor development and instrumentation set up.
The sensor network was established based on different spatial sampling strategies and each sensor collected spectral
data in seven narrow wavebands (470, 550, 670, 700, 720, 750, 790 nm), critical for monitoring crop growth. Spectral
measurements recorded at required intervals (up to 30 seconds) were relayed through a multi-hop wireless network to a
base computer at the field site. These data were then accessed by the remote sensing centre computing system through
broad band internet. Airborne data at different spatial resolutions for six wave bands (555, 670, 705, 720, 750 and 790
nm) and Rapid Eye satellite data were also collected during critical stages of the wheat growth. All of these remote
sensing data acquired simultaneously from different platforms were analysed in conjunction with crop biophysical
data. Analysis provided an enhanced understanding of issues of variations in the scale, which will be beneficial for
researchers and farmers for the effective water and nutrient management in wheat at different spatial scales.


