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ABSTRACT

The standardization of eddy-covariance data processing is essential for the analysis and synthesis of
vast amount of data being accumulated through continuous observations in various flux measurement
networks. End users eventually benefit from the open and transparent standardization protocol by
clear understanding of final products such as evapotranspiration and gross primary productivity. In
this paper, we briefly introduced KoFlux efforts to standardize data processing methodologies and
then estimated uncertainties of surface fluxes due to different processing methods. Based on our
scrutiny of the data observed at Gwangneung KoFlux site, net ecosystem exchange and ecosystem
respiration were sensitive to the selection of different processing methods. Gross primary production,
however, was consistent within errors due to cancellation of the differences in NEE and Re,
emphasizing that independent observation of ecosystem respiration is required for accurate estimates
of carbon exchange. Nocturnal soil evaporation was small and thus the annually integrated
evapotranspiration was not sensitive to the selection of different data processing methods. The
implementation of such standardized data processing protocol to AsiaFlux will enable the
establishment of consistent database for validation of models of carbon cycle, dynamic vegetation, and
land-atmosphere interaction at regional scale.
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Fig. 6. Annual NEEs with standard error at Gwangneung
KoFlux site in 2008 processed by different conditions and
methods. Category 1: double rotation by Wesely (1970)
with spike detection threshold of 4.0 and window size of 13
days; Category 2: double rotation by Wesely (1970) with
spike detection threshold of 7.0 and window size of 13
days; Category 3: PFR with spike detection threshold of 4.0
and window size of 13 days; Category 4: PFR with spike
detection threshold of 7.0 and window size of 13 days;
Category 5: PFR with spike detection threshold of 4.0
window size of 13 days but different nighttime flux correction
(typical u- correction with critical u+ of 0.1); Category 6:
PFR with spike detection threshold of 4.0 window size of
13 days but different nighttime flux correction (typical u=«
correction with critical u« of 0.5). From category 1 to 4,
modified lookup table method and the Llyod and Taylor
equation were used to permit short-term variation of
reference ecosystem respiration for gap filling.
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at Gwangneung KoFlux site in 2008 processed by different
conditions and methods. Category 1: double rotation by
Wesely (1970) with spike detection threshold of 4.0, window
size of 13 days and MLTM for gap-filling; Category 2:
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of 4.0, window size of 13 days and DLR for gap-filling;
Category 4: PFR with spike detection threshold of 7.0,
window size of 13 days and DLR for gap-filling; Category

5: PFR with spike detection threshold of 4.0 window size of
13 days and MLTM for gap-filling.

ET (mm year-1}
w
o

=1
=1

0
20 25 30 35 40 45 50 55
-50

RS SU .

-200

NEE (gCm-2year-1)

Percentage of missing data

Fig. 10. Annual NEE with different amount of artificially
generated missing data.

= ARSIt & AlolE HolA] ¥al ot W
el UXE ARE HYThFig. 9). Fig. 10& &
SAFAN AS ARE QI9Fo=E FA9I= AAs)
WA 7S W EFskE AE AE] W (Fig. 6
9] category 3)0E HE ALk NEEQ] 3k& Yepd
ok 2R B 5 Rl ASAET FRIME £
T3l o 2R E Ak NEEFRS 231 W9 <t
oA Ux|&}aL ek 20eC m? y o] = 7H2

T 9lee Hofze,

KoFluxdlM= 4] A=A Q= okt A48 A
2 THES HEs S Tietsle] Ko ek
A7 A2let B B3AS 2 & e 1Esd
A5 A Z2 IS AAEIT B ATl 75
B EFEstE e FHg s 3] 9 By
ol ¥ ABS AASaL, olsles ZExo)
Aol disiA 7] g2 A3 As wWer] W
283199th. ke WS AR A, 7189
HE AMEE ) 2 HE AW 732eE Re] ST} 8
ojlom, A5 Amrt Friehs Aeds gud 2
A= Akelgnt. 35 S959 A5 Adl A&
3 Az} gold ARS gokshA (1) oRle] 8w
F2re] FAgHo] HEE olF= A9, APt AR
A el el NEESF ReZF 2 AfolE HPou
M=Z A=l GPPeE ARE X Whlel Adatgle] &
21 9] oA A9 289131, (2) B S Fof
o At HuFoE He A, F TUF T3
AkE A2 el dHgle] A1 W9 QbellA Axrt
IX|eITt. B A dak= AE 2] W] AElo)
Alg2e] EA} Mol Fagt JFgS vxH, TS
3 B B3 ZAS 7R AR A Re &
848 & HoiFgint.

o

olN
T
T

£ oL o

bl

N o
- i

AEAR] AE Y2 A5 02 RE SAEE I
W ) ARE AAF R AedAstal FRtete] ¢
W e 2RE =3 Y oy 3t AR
] e EFEEPL A E ook gt o] =iellA
= ) B9 Bex 95 WEASS KoFlue) X
T3k Al A WS Alelar, A7l WRe] e
A5l A e Ak FY2o] BEAAS Ut
3l BE el d5E v Y2 A
-, =AY el Al a8 (net ecosystem exchange, NEE)}
AYE)A| 5& % (ecosystem respiration, Rey> 2z} A&
2] W] ztolo) wet WIzkgk §h3-5 Bt 1
U T o] M= =], TLAMY K (gross primary
productivity, GPP=NEE+Re)> A& 2] ¥o] t}
& APoll= E7slar @k e Hellx dxsisit
ol8gt = GPPE A=E wlol] ReE HHACE




26 Korean Journal of Agricultural and Forest Meteorology, Vol. 11, No. 1

BT o) 2RE AN, W 557 B9
2GFHEhe] A, o B Fo] Hola A A4t
SRS Ak Ae] Wl wIekA] gt o%
A sk AnAe) ZRE2S oo} By Eas
HIEXZQ] AsiaFluxol]l 288 739, A 752 A

o

S, 8t 4 % ARRY B 43 99 o
4 gk dlelelo)s] F5o] 7hss) A el

2l 2

£ 7= 21417] ZEE o] ARSI A
o] )43 FRIIENE ARITe] AR @A
3 1-8-3) Ik Askel A mslel o8¢t
A7 AT 9 7V FRH7PEATA FRAK <
7P/ NIMR-2009-C-1)2] X102 F3)x|
At

REFERENCES

Acevedo, O. C., O. L. L. Mores, G. A. Degrazia, D. R.
Fitzjarrald, A. O. Manzi, and J. G. Campos, 2009: Is
friction velocity the most appropriate scale for correcting
nocturnal carbon dioxide fluxes? Agricultural and Forest
Meteorology 149, 1-10.

Burba G. G, D. J. Anderson, L. Xu, and D. K. McDermitt,
2006: Additional term in the Webb-Pearman-Leuning
correction due to surface heating from an open-path gas
analyzer, EOS Trans. AGU, 87(52), Fall Meeting
Supplementary, Abstract C12A-03.

Grelle, A., and G. Burba, 2007: Fine-wire thermometer to
correct CO, fluxes by open-path analyzers for artificial
density fluctuations. Agricultural and Forest Meteorology
147, 48-57.

Gu, L., E. M. Falge, T. Boden, D. D. Baldocchi, T. A.
Black, S. R. Saleska, T. Suni, B. Verma, T. Vesala, S. C.
Wofsy, and L. Xu, 2005: Obective threshold determination
for nighttime eddy flux filtering. Agricultural and Forest
Meteorology 128, 179-197.

Hong J., and J. Kim, 2002: On Processing Raw Data from
Micrometeorological Field Experiments. Korean Journal
of Agricultural and Forest Meteorology 4, 119-126. (in
Korean with English abstract)

Kaimal J. C., and J. J. Finnigan, 1994: Atmospheric Boundary
Layer Flows: Their structure and measurement. Oxford
University Press, 289pp.

Kang, M., H. Kwon, J. Hong, and J. Kim, 2009: Estimation of
soil evaporation by low level eddy covariance system in

deciduous and coniferous forests. Preprints, CarboEastAsia
Workshop, Tsukuba, Japan.

Kwon, H., S. Park, M. Kang, J. Yoo, R. Yuan, and J. Kim.
2007: Quality Control and Assurance of Eddy Covariance
Data at the Two KoFlux Sites. Korean Journal of
Agricultural and Forest Meteorology 9, 260-267. (in
Korean with English abstract)

Lee, X., W. Massman, and B. Law, 2004: Handbook of
Micrometeorology. Kluwer Academic Publishers, Dordrech,
The Netherlands, 250pp.

Papale, D., M. Reichstein, M. Aubinet, E. Canforal, C.
Bernhofer, W. Kutsch, B. Longdoz, S. Rambal, R.
Valentinil, T. Vesala, and D. Yakir, 2006: Towards a
standardized processing of Net Ecosystem Exchange
measured with eddy covariance technique: algorithms
and uncertainty estimation. Biogeoscience 3, 571-583.

Reichstein, M., E. Falge, D. Baldocchi, D. Papale, M.
Aubinet, P. Berbigier, C. Bernhofer, N. Buchmann, T.
Gilmanov, A. Granier, T. Grunwald, K. Havrankova, H.
Ilvesniemi, D. Janous, A. Knohl, T. Laurila, A. Lohila,
D. Loustau, G. Matteucci, T. Meyers, F. Miglietta, J. M.
Ourcival, J. Pumpanen, S. Rambal, E. Rotenberg, M.
Sanz, J. Tenhunen, G. Seufert, F. Vaccari, T. Vesala, D.
Yakir, and R. Valentini, 2005: On the separation of net
ecosystem exchange into assimilation and ecosystem
respiration: review and improved algorithm. Global
Change Biology 11, 1424-1439.

van Gorsel, E., R. Leuning, H. Cleugh, H. Keith, and T.
Suni, 2007: Nocturnal carbon efflux: reconciliation of
eddy covariance and chamber measurements using an
alternative to the us-threshold filtering. Tellus S9B, 397-
403.

Webb, E. K., G. 1. Pearman, and R. Leuning, 1980: Correction
of flux measurements for density effects due to heat and
water vapor transfer. Quarterly Journal of Royal
Meteorological Society 106, 85-100.

Wesely, M., 1970: Eddy correlation measurements in the
atmospheric surface layer over agricultural crops, Ph. D.
Dissertation, University Wisconsin, Madison, Wisconsin,
USA.

Wilczak, J. M., S. P. Oncley, and S. Stage, 2001: Sonic
anemometer tilt correction algorithms. Boundary-Layer
Meteorology 99, 127-150.

Young, P. C., C. J. Taylor, W. Tych, D. J. Pedregal, and P.
G. McKenna, 2004: The Captain toolbox, Center for
Research on Environmental Systems and Statistics,
Lancaster University.

Yuan, R., M. Kang, S. Park, J. Hong, D. Lee, and J. Kim,
2007: The Effect of Coordinate Rotation on the Eddy
Covariance Flux Estimation in a Hilly KoFlux Forest
Catchment. Korean Journal of Agricultural and Forest
Meteorology 9, 100-108.



