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ABSTRACT

The multi-level profile system is designed to measure the vertical profile of H,O and CO,
concentrations in the surface layer to estimate the storage effects within the plant canopy. It is suitable
for long-term experiments and can be used also in advection studies for estimating the spatial
variability and vertical gradients in concentration. It enables the user to calculate vertical fluxes of
water vapor, CO, and other trace gases using the surface layer similarity theory and to infer their
sources or sinks. The profile system described in this report includes the following components:
sampling system, calibration and flow control system, closed path infrared gas analyzer (IRGA),
vacuum pump and a datalogger. The sampling system draws air from 8 inlets into the IRGA in a
sequence, so that for 80 seconds air from all levels is measured. The calibration system, controlled by
the datalogger, compensates for any deviations in the calibration of the IRGA by using gas sources
with known concentrations. The datalogger switches the corresponding valves, measures the
linearized voltages from the IRGA, calculates the concentrations for each monitoring level, performs
statistical analysis and stores the final data. All critical components are mounted in an environmental
enclosure and can operate with little maintenance over long periods of time. This report, as a practical
manual, is designed to provide helpful information for those who are interested in using profile system
to measure evapotranspiration and net ecosystem exchanges in complex terrain.
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Fig. 1. A Diagram showing the Main Components of
Profile System and the Direction of Airflow.
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Fig. 3. The Air Intake Assembly.
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and Custom Manifold (B).

ZhWiB o] 3% FEE 7IEHeRlel] dd=o] 3L
I PEEE 93RS et s Ay IF
H HAAEEE FFeRlS wet 7AE7Y AE
AR AdE myojx MH9 o] 82 FEERIY
SR} /IS VA ol FEEE HASIAA T
2ZA 371 FY =ol ¥zl & a7Ee WY T4
Hs BA AR A ZolE A H A8
He SIS wEA BEoFET oE 0,
0.016 IX|8] AAS zk= FHFEATS o83l 37
A S 1.3SLPM(Standard Liter Per Minute) L
3 7IARA71e] S R S 49.26kPa®

oy

FAG B, ohlstedarst 57 50t MR U
F7IRe] Zgho] dofd W 99.95%°] HFIsrt He

=
i

E AR el ARE A2 ofrlsigia
o] Af ex7l "tk 22 AR T U=
99.4% PgEl7E ootk A ool tiF £4

o] 3EF PAK(driftell 2Jgt 22E A3 4 ar



Yoo et al.: Principles and Applications of Multi-Level H,O/CO, Profile Measurement System... 31

oL R
AT e
i )
e 0
D-LD T
e
[Ty

it

i

Fig. 5. The Schematic of Valve Switching and On/Off System (from 8 Level CO, and H,O Profile System Operation Manual,

Campbell Scientific Inc., USA).
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Fig. 6. SDM CD16S Flow Control Module.
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Fig. 9. Daily Variations of Water Vapor Concentration in
Gwangneung Deciduous Forest on, (a) 13 January, 2008,
(b) 18 April, 2008, (c) 14 July, 2008 (d) 30 October, 2008.
Note that the y-scale of fig. (c) is different from the rest.
The height of each level: level 1-0.1m, level 2-1m, level 3-
4m, level 4-8m, level 5-12m, level 6-18m, level 7-25m,
level 8-40m.
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Fig. 10. Daily Variations of CO, Concentration in Gwan-
gneung Deciduous Forest on, (a) 13 January, 2008, (b) 18
April, 2008, (c) 14 July, 2008 (d) 30 October, 2008. Note that
the y-scale of fig. (c) is different from the rest. The height of
each level: level 1-0.1m, level 2-1m, level 3- 4m, level 4-8m,
level 5-12m, level 6-18m, level 7-25m, level 8-40m.
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