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Instruments GWT & CBT Used

Wind: Anemoclinometer

Temperature: 5 um tungsten wire on spool
Water vapor: Barium Fluoride humidity sensor
Carbon dioxide: none




Instruments GWT & CBT Used cont'd

« Wind: Anemoclinometer

Courtesy C.B. Tanner Archive




Anemoclinometer

Hancock, Wisconsin
1967

22 foot Computer Trailer

Guelph, Canada
1969
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Courtesy Marv Wesely
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Courtesy C.B. Tanner Archive
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Courtesy C.B. Tanner Archive




Instruments GWT & CBT Used cont'd

« Temperature: 5 um tungsten wire on a spool




Instruments GWT & CBT Used cont’'d

« Water Vapor: Barium Fluoride humidity sensor

Courtesy C.B. Tanner Archive )
2
Thermometer




Instruments GWT & CBT Used cont'd

* Net Radiation

Domed Net Radiometer

Courtesy C.B. Tanner Archive
Suomi Ventillated Net Radiometer




Interpretation of Measurements cont’d

* Net Radiation

Courtesy C.B. Tanner Archive
Suomi/Tanner Ventillated

Domed Net Radiometer Net Radiometer

A Swisteco net radiometer used by Tanner was recalibrated in 1997 using
an absolute standard and found accurate within 2%.




Instruments GWT & CBT Used cont’'d

« Soil Heat Conduction Flux

Courtesy C.B. Tanner Archive




Instruments GWT & CBT Used cont’'d

- Data Collection System:

Courtesy of Ken King




Instruments GWT & CBT Used cont’'d

» Sensible Heat Flux Comparison (E.C. vs
Bowen Ratio)

Courtesy Marv Wesely




Instruments GWT & CBT Used cont’'d

+ Latent Heat Flux Comparison With BaF,

.......

HOAURS (C5T)




Instruments GWT & CBT Used cont'd

« Results

— “The field measurements indicate that the barium
fluoride film humidity sensor has sufficiently rapid
response to allow reliable eddy correlation
measurements of vapor flux within a meter or less
of the surface” (Goltz et al., 1969)

Clearly their eddy covariance system
underestimated the latent heat fluxes from snap
beans by 0 to 30%
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CA27 - 1979




Model 220 Lyman-Alpha
Hygrometer - 1981




LI-6200 Series - 1982
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KH20 - 1985

(U.S. Patent 4,526,034)

B F|4 K, Campbell Scientific {528 E45EKH20.



Eddy Correlation - 1987




3D sonic Anemometers - 1988




NOAA-ATDD - ~1990




TGA100 - 1993




CR9000 - 1995
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CSAT3 - 1996




CR23X - 1998
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LI-7500 - 1999




CRS5000 - 1999
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LI1-7000 - 1999




CPEC100 - 2002




CR1000 - 2005
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TGA100A - 2005




TGA200 - 2008
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L1-7200 - 2009




EC150 - 2010



EC155 - 2011




EC155 - 2011
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IRGASON - 2012
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CSAT3B - 2014
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CR6 Multi-purpose Datalogger - 2014

> Much higher speed of computation than CR3000/CR1000
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REX 2R ZEEE (Curtesy to Liukang Xu)

Constant flux Layer
(Inertial sublayer)
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u (m/sec)
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Mean U
(mis)

0.76
243
4.07
0.76
243
4.07
0.7
243
4.07
0.76
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4.07
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f cut-off=nuiz
(Hz)

0.36
1.16
1.94
0.72
2.32
.08
1.45
4.63
T1.75
J.62
11.57

19.38

Flux Fraction
(% of total)

93.6
1.0
d9.0
97.1
96.2
95.2
956.8
95.4
3a8.0
9.7
9.7
99.7
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Requiring
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may be a bit
pessimistic.
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Q is flow rate
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FIGURE 9-1. Proper location of the gas analyzer top wick (left) and
bottom wick (right)
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. factory calibration ( COZ2 concentrations, pressures, temperatures and
dew points in combinations encountered in practice)

) BWRIWMObRE
%F:

\//



IR B EEN € R4 (CPEC200)




HLAH TR

'ON il -O-3404

) CPEC200&ZEHIM. ECL00M T EEEL = oo e olcac

MS20003-2

FEHIHLAR
) WMERERERR, A3METE).
) [ AR RO AL, B TR

CAUTION

Campbell Scientific strongly suggests replacing desiccant
instead of reactivating old desiccant. Improper reactivation
can cause the desiccant packets to explode.
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FIQURE 9-4. The EC15E analyzer and sampie ce¥ with shai fop open FIQURE 9-6. Analyzer removed from sampie ced ang sheV
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FIGURE 9-8. Replacing the detector housing desiccant/scrubber bottle
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FIGURE 11-1. Proper location of the top (p/n 17388) and bottom (p/n
17389) wicks




roblems in the field:
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WHEN MEASUREMENTS MATTER
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