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* Eddy-covariance technique ~ complex terrain

— Site selection and footprint analysis
— Data quality control
— Gap-filling
 Energy and CO, exchange over croplands at Haean
— Monsoon
— Length of growing season

* Input or validation for models



Field campaignh 2010
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Eddy-covariance
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Potato Biomass [kg/ha]

Biometric measurements
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Altitude Rice Field, Haean, Korea
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Footprint
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Data flow

# Mauder and Foken (2004)

Spike check
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# Gockede et al. (2008)




Data flow (what’s new)
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Quality control

Steps Period 1 Period 2 Period 3 Overall
w/CO, threshold check 99.6% 99.9% 99.7% 99.7%
Instrument error check 86.8% 70.9% 72.0% 78.0%
w/CO, spike check 86.2% 68.9% 70.1% 76.6%
NEE Threshold check 86.2% 68.9% 70.1% 76.6%
NEE quality flag check* 82.1% 68.4% 68.0% 74.1%
NEE spike check 78.6% 65.1% 63.9% 70.5%

* data with quality flag of 7, 8, 9 were rejected (Foken and
Wichura, 1996; Foken et al., 2004).
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Gap-filling strategy for CO, flux

Daytime Nighttime

R gaps Measured and gaps

eco

NEE Measured and gaps NEE=R__

GPP  GPP=NEE-R_ 0




Gap-filling strategy for CO, flux
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Gap-filling

Models  Temperature bins LAl factor* Day bins VPD bins  VPD factor**

1-T Yes No No No No
2-D No No Yes No No
3-T-L Yes Yes No No No
4-T-L-Vf Yes Yes No No Yes
9-L-Vb No Yes No Yes No
6-L-Vb-Vf No Yes No Yes Yes
7-D-L-Vf No Yes Yes No Yes

* Fdiwas replaced with Fd* = Fd / LAl
** An exponential function was introduced (# Lasslop et al., 2010).



NSD

Performances of gap-filling models: daytime
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Fluxes: observed

_ . 20 o _ ¢ 20 @
= o - | )
(9] | £ w 1S
X, g = 12 ﬁH S
2 o 2 @ b 0 g
£ 3. £ 4 F =
[= = = o] =
4 -20 H 6F O -20 W

& Zz f P

1. Aug. —40 SRR 1. Jul

18f 4 18f ‘ ) :
5 & | § B Lo 5 X J ‘1! [ \ o
Ai-LT VI S SR T
F g | g E i | 3
Latent:heat flux Latent{heat flux
0 -500 0 -500

1. Jun. 1. Jul. 1. Aug. 1. Sep. 1. Oct

1. Jun. 1. Jul. 1. Aug. o
ate

Date

500 w T \ 500

= o = o
o) I w |
< E X E
=12 d - o =12t 1t 1o
(] (]
2 = B =
[ [

6 | 6 A

|

Sensible heat flux “Sensible heat flux

-500

o

-500

o

1. Jun. 1. Jul. 1. Aug. 1. Jun. 1. Jul. 1. Aug. 1. Sep. 1. Oct
Date Date




Fluxes: gap-filled
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Residuals
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Fig. 5. Retrieved LAI for two potato fields (P2 and P3) with different calendar.
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Mean diurnal cycle
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Daily mean
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Cumulative

— Reco — Reco
— nEE o | — nEE
— GFF S — oppP
=
=4
=
£
=
£ £
£ £
o E
Z 3
ﬁ o
& =N
g &
g
s
=
N
=
g
=
2
T T T T
A +A MR | T T T T T
A +tA MR A +A
aasdate

aafdate




Comparlson with chamber measurement
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Conclusion

* Eddy-covariance technique ~ complex terrain

* Gap-filling
* CO2 flux

— Mid-season depression
— Late-season source at potato farm

* Further co-operation work
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