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ABSTRACT

Using eddy covariance method, net ecosystem exchange (VNEE) of CO; (Fco,), H;O (LE), and sensible
heat (H) can be approximated as the sum of eddy flux (F¢) and storage flux term (Fs). Depending on
strength and distribution of sink/source of scalars and magnitude of vertical turbulence mixing, the
rates of changes in scalars are different with height. In order to calculate Fgs accurately, the
differences should be considered using scalar profile measurement. However, most of flux sites for
agricultural lands in Asia do not operate profile system and estimate Fy using single-level scalars from
eddy covariance system under the assumption that the rates of changes in scalars are constant
regardless of the height. In this study, we measured F¢ and Fg of CO,, H,0, and air temperature (7,)
using eddy covariance and profile system (i.e., the multi-level measurement system in scalars from
eddy covariance measurement height to the land surface) at the Chengmicheon farmland site in
Korea (CFK) in order to quantify the differences between Fg calculated by single-level measurements
(F’s_single i.€., Fs from scalars measured by profile system only at eddy covariance system measurement
height) and Fy calculated by profile measurements and verify the errors of NEE caused by Fy g
The rate of change in CO,, H,0, and 7, were varied with height depending on the magnitudes and
distribution of sink and source and the stability in the atmospheric boundary layer. Thus, Fg g
underestimated or overestimated Fg (especially 21% underestimation in Fg of CO, around sunrise
and sunset (0430-0800 h and 1630-2000 h)). For Fco,, the errors in Fy gnge generated 3% and 2%
underestimation of Fco, during nighttime (2030-0400 h) and around sunrise and sunset, respectively.
In the process of nighttime correction and partitioning of Fco,, these differences would cause an
underestimation in carbon balance at the rice paddy. In contrast, there were little differences at the
errors in LE and H caused by the error in Fy jge, irrespective of time.

Key words: Eddy covariance, Storage flux, Net ecosystem exchange, Rice paddy, CO, profile, H,O
profile, Air temperature profile
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Fig. 1. Location of the Chengmicheon farmland site in Korea (CFK).
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CFK 21 Aug - 10 Sep, 2014
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Fig. 2. Time series of (a) CO, and (b) H,O concentrations,
(c) air temaprature (7;), and (d) photosynthetically active
radiation (PAR) at 9 m height for the study period (21
August to 10 September, 2014).
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Fig. 3. The mean diurnal variation of scalar profiles for the
study period. Each point and error bar represent the average
and standard error for 21 days at each time and height,
respectively. Y-axises represent the ratio of scalar measurement
height to canopy height (z/4).
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Fig. 4. The mean diurnal course of net ecosystem exchanges of (a) CO; (Fco,), (b) latent heat (LE), and (c) sensible heat (H),
and storage fluxes of (d) CO;, (F co,), (€) latent heat (Fi 1£), and (f) sensible heat (Fs_), and the ratios of storage flux to net
ecosystem exchange of (g) CO, (Fs coy/Fco,), (h) latent heat (Fy ;#/LE), and (i) sensible heat (Fy ;/H) with photosynthetically
active radiation (PAR) for the study period. Each point and error bar represent the average (or median for the ratios) and

standard error for 21 days at each time, respectively.
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=ol|A] o] FELt #AS FoldlX SAHE Fy(Z=9)
d Al=EloA BSE T Eole] ATERkS o] 8-
Sk Fy, Fy gnge)®t ZEY #A50lY 324 3=
AT} A Apele] ofe] Foldla 2z #5)S
o] &3t Fete] AfolE HHSaL, Fy gnge= NEES
AP8E o BskE eAkE gl Sdl, A=
AT AT Ard FAA EHE #ASFA
(Chengmicheon Farmland Korea, CFK)olA] olt]
a4 Y 229 A 2FEE o83 CO,,
H,0, 71(T)°] Fest Feg S438I33H. CO,, HL0,
T= S99 e Axe) B2, ui7] ZAAZY <t
Aol wet FoHE Wsl&o] Ista, 1 Ax
Fs gnges Fs& 4 e | F718ITHSS],
2 Y9zt s = 4(0430-0800h2}  1630-2000h)°ll
CO9 F& 1 21% FAEH7H. Fy guge= U3N
WA= NEE AL 3= Fcozgl A%, S &
Akl we} ¥H2030-0400h), 3 A G} &) & 9
of Z¥Zt FHEHOZ 3%, 2% Feo= 27180
o} o8& Aole Fro,®l oRE AR B4R #af o
Aol =9] JAFAE HAaG7IHA & 4= QT
oleh= Y=2A| LE, HY] 7% AZIell BAGIe] A<
2ol & HolA| F3uTh.
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HAlel 2

£ A= 7P A=Al S H SR E T VA
H|27H(WISE) Aol Ao s S AHHTh
(KMA-2012-0001-A). W3 #ZA| 4] B50] o]
A F A=E FRaFTA HIFFAIR0) T =9

ek
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