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A System for the Measurement of Vertical Gradients of CO,, H,O and
Air Temperature within and above the Canopy of Plant
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Abstract: Thistechnical report describes a gradient system for characterizing the vertical
gradients of CO,, H,O, and air temperature within and above the canopy of plants. The

system islow in cost and easy to use. The instruments were fitted and placed in one box
with atotal weight of about 10 kg. The box can be carried and moved from one Site to
another. The features of this apparatus are high frequency sampling cycle as short as 1 min
per cycle for all six measurement levels and fast response gas analyzer for measurement as
short as 10s per level. Two exhaust pumps, one sampling pump, six 3-way solenoid valves,
and flow meter were used to insure simultaneous flow rate of air in all tubes from dl
measurement levels. This system transfers data from the data-logger directly to the add-in
Spreadsheet of Microsoft Excel by using an Ethernet cable to automatically convert digital
data to scientific unitsin less time. This system also alows the use of multiple micro-
environmental sensors that can be sampled at the same time. It is useful not only for
agricultural ecosystems but is also adequately sensitive and rapidly responds to the gas
analyzer with a modifiable flow rate meter for use in forest ecosystems. This system also has
potential for use in the measurement of CO,,, H,0O, associated environmental elements, and

CO, storage flux within the canopy of plant, and other processes including a CO,, sink and
source.
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