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LARGE APERTURE SCINTILLOMETER

The Large Aperture Scintillometer (LAS) and eXtra Large

Aperture Scintillometer (X-LAS) are instruments designed for

measuring the path-averaged structure parameter of the
refractive index of air (Cn2) over horizontal paths of several
kilometers. Structure parameter measurements obtained with
both scintillometers and additional standard meteorological
observations (air temperature, wind speed and air pressure) can
be used to derive the surface sensible heat flux (H).
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The LAS optically measures the structure parameter (Cn2) between
transmitter and receiver separated by several kilometres.
Compared to traditional 'point' measurements the LAS and X-LAS
operate at spatial scales comparable to the grid box size of
numerical models and the pixel resolution of satellite images
used in meteorology, hydrology and water-management studies.
The LAS has important applications in energy balance and water
balance studies, because the surface flux of sensible heat is
linked to evaporation.

The scintillometers require little power and are suitable for use
in remote areas. Their robust housing and mounting make the
instruments ideal for long-term operation and require little
maintenance. Both the LAS and the X-LAS have a heated
window to eliminate condensation problems and embodies
onboard calibration and reference signals allowing rapid
confirmation of the instrument performance. Both
instruments have analogue output signals which can be
directly connected to any data logger with at least 2
analogue input channels.
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A scintillometer is an instrument that measures the 'amount' of

scintillations by emitting a beam of light over a horizontal path. The %™

scintillations 'seen' by the instrument can be expressed as the
structure parameter of the refractive index of air (Cn2), which is a
representation of the 'turbulent strength' of the atmosphere. The
turbulent strength describes the ability of the atmosphere to transport
heat and water vapour.

The LAS and X-LAS measure the structure parameter of air using a near-
infrared light source of 880 nm. At this wavelength temperature
fluctuations are dominant. Therefore, Cn2 measurements and standard
meteorological observations (wind speed, air temperature and air
pressure) can be used to derive the surface sensible heat flux (H),
representative of areas of several square kilometres.

The recorded Cn? data from the LAS or X-LAS can be processed using
the included WINLAS software. This is a Windows™ program that
calculates the sensible heat flux, using additional wind speed, air
temperature and pressure data, for both unstable (day-time) and stable
(night-time) conditions. WINLAS displays the input data file and the
results using a simple viewer. The results are written in an output file that
can be imported into spreadsheet programs. At extra cost the user can
upgrade to the specially developed Kipp & Zonen 'EVATION' software
package. This software provides installation, set-up, configuration and
help files for a complete Kipp & Zonen Evapo-Transpiration (E-T) system
comprised of the LAS or X-LAS, comprehensive meteorological sensors
and data loggers. EVATION calculates and displays sensible heat flux,
evapo-transpiration and other parameters in a graphical environment.
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Figure 1 shows the typical
diurnal course of Cp2
measured with the LAS for a
sunny day with some scattered
clouds. The two transition
periods at sunrise and sunset
are clearly noticeable by the
distinct drops of Cn2. During
these transition periods the
atmospheric stability changes
from unstable (day-time period)
to stable (night-time period) or
vice versa.
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Figure 1

Figure 2

The Cn2 data obtained with the LAS can be used to derive the
surface flux of sensible heat. The fluxes derived from the Cn2
data shown in Figure 1 are plotted in Figure 2 together with net
radiation measurements. The sensible heat fluxes were calculated
by the WINLAS software using additional air temperature and
wind speed data. Again it can be clearly seen that during the day
clouds pass the measurement site (net radiation drops). Once the

net radiation and soil

heat flux densities are known the

evaporation rate can be derived indirectly from the LAS data.
Finally, the daily average evaporation can be estimated.




Path length range

Aperture diameter

Lens type

Optical wave length LED

Power output LED

Carrier frequency

Power requirements

Power consumption

Window heater

Onboard calibration test

Operating temperature range

Alignment

Physical dimensions

(including pan and tilt adjuster)

Weight

&

0.25 to >4.5 km(

0.152 m

Fresnel

880 nm

80 mW (max.)!

7 kHz (0.5 duty cycle)

12 VDC nominal (10.5 - 15)

0.5 A max. (path length dependant)
3 A max. (window heater included)
self regulating at 55 °C

Yes

-20°Cto +50°C

1to >8 km(

0.328 m

Fresnel

880 nm

80 mW (max.)!

7 kHz (0.5 duty cycle)

12 VDC nominal (10.5 - 15)

0.5 A max. (path length dependant)
1.7 A max. (window heater included)
14 W (non-regulating)
Yes

-20°Cto +50°C

Integrated pan and tilt adjustment.
Removable pre-aligned sighting telescopes.

Signal strength meter.

0.35 m length®
0.23 m width@
0.32 m height?
13.5 kg

1.04 m length@
0.43 m width@
0.57 m height?
30 kg

(' Dependant of surface conditions and measurement height of LAS / X-LAS.

2 Excluding sun cover for LAS and removable sighting telescopes.
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