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Marginal distribution sampling (MDS)
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Soil temperature at 10 cm (°C)

Reco=a * e?T
/A R, at 10 °C fE NS E1H, R, =Ry, = a*el®?
E)‘i Q10: 10D

T-10

Reco:Rref g QlO 10
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SREAGTFIRIRE =~

] ]
Reco(T) =R | E — .
eco(T) Refexp|: O(TRef_TO T—Tg):|

Rges --- €COSystem respiration at reference
temperature Tg¢

E, --- temperature sensitivity

T, --- constant

Lloyd and Taylor (1994)
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10
Soil temperature (°C) SWP (MPa)

Qo --- the amount of change in R, for every 10 °C change in temperature

T --- air or soil temperature

R,.s --- ecosystem respiration at reference temperature, 10 °C

Wmax - Maximum soil water potential (MPa) at the complete inhibition of R,
W, -~ Observed soil water potential (MPa) in the top soil layers
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Rectangular Hyperbolic light-response curve

_axP*PAR

GPP_a*PAR+B

o - JEF B RZEL [(umol CO, m2 st) per unit of PAR)]
B - JEsRIR KA, HEPFTCO289H:KIRKZE (umol CO, m2s?)
PAR --- T] Il J¢5& E (PAR, umol photon m2 s)

Boexp|—k(VPD — VPDg)] if VPD > 10hPa

Bo otherwise

p

VPD --- {BF17K ;R £ Z (KPa)

NEE=R,, - GPP
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On-line tool: hitps:/bgc.ivww.mpg.de/5622399/REddyProc

MAX PLANCK INSTITUTE -
FOR BIOGEOCHEMISTRY

|
i
0

BIOGEQCHEMICAL INTEGRATION | FROF. REICHSTEIN

HOME DEPARTMENT 1 RESEARCH | PECOPLE 1 PUBLICATIONS | EVENTS | TEACHING | SOFTWARE | CAREER

“Home= = Depariments Siogeoschemical t=cration | Prof. RBeickstisin - Data and Eoftwans - Rizddy ProcWeb

REddyProcWeb online tool

The REddyProc online tool implermments the standardized methods for processing Eddy-Covariance data. This online tool

is basad on the REddyProc R package which can be used offline in R with rmare opticns and flexibility.

Citaticn: Wutzler T, Lucas-Moffat &, Migliavacca M, Knauer J, Sickel K, Sigut, Menzer O & Reichst=in M {2018) Basic and
axtensible post-processing of eddy covariance flux data with REddyProc. Biogeosciences, Copernicus, 15, doi:

10.3194/bg-13-301 52018

00000609

Mews

- 2023-07-20: We transiticn to amncother web presentation.
The REddyProc webpages are planned o come online again Fri, 27th of Jan.

= 2022-09-21: Migrated web-sarvics to a new compute cluster,

o now using recent REddyProc w1 3.2

[Mo Title]



REddyProc: basic and extensible post-processing
of eddy covariance flux data
Wutzler et al. (2018) <doi:10.5194/bg-15-5015-2018>

Version: 1.3.2
Depends: R (>3.0.0)

This package inputs pre-processed (half-)hourly data and supports further processing.

= First, a quality-check and filtering is performed based on the relationship between measured flux and
friction velocity (uStar) to discard biased data (Papale et al. (2006) <doi:10.5194/bg-3-571-2006>).

= Second, gaps in the data are filled based on information from environmental conditions
(Reichstein et al. (2005) <doi:10.1111/j.1365-2486.2005.001002.x>).

= Third, the net flux of carbon dioxide is partitioned into its gross fluxes in and out of the ecosystem by
night-time based and day-time based approaches
(Lasslop et al. (2010) <doi:10.1111/].1365-2486.2009.02041.x>).



https://doi.org/10.5194/bg-15-5015-2018
https://doi.org/10.5194/bg-3-571-2006
https://doi.org/10.1111/j.1365-2486.2005.001002.x
https://doi.org/10.1111/j.1365-2486.2009.02041.x

How are data gaps filled in REddyProc?

The MDS flow diagram (Reichstein et al. 2005)

Quality-controlled half-hourly data (storage, ustar,...)

__________________ i____M____
. A\Z/egaged ?OEE/\QVBE% . NEE present ? Ye2 Not filled '
+ + +

( ate.o, RGHOU, - ) l No Yes Fill with average of available values: i
: Rg. T, VPD, NEE available within Idfl <7 days — Filling quality: A !
] l No Yes E
i Rg, T, VPD, NEE available within Idfl < 14 days — Filling quality: A !

1
| l No Yes :
Averaged NEE when : » R_, NEE available within Idfl <7 days — Filling quality: A i

g

: i i
(Rg+50) ! | No Yes |
! MNEE available within Idil =1 h — Filling quality: A :
: 1 !
: No Ta, Rg or VPD : | No Yes :
available | MNEE available within Idfl = 1 day (& same hour of day) — Filling quality: B '
H 1
E l No Yes |
1.....5. ............................................................. P Rg, T. VPD available within |dfl <21, 28, ..., 140 days —_— F||||ng qua“ty: B, if Idfl =28, else C :

. ]
| l No Yes E
NN EE NN NN NN NN NN NN NN NN NS EEEEEEEEEEEEEEEEEEEEEEEEE A :. ..... ’Rg: NEE a\failable thin |df| = 14, 21 . 140 days EE—— Fi"lng quality B, i.[ Idrl < 14, else C |
1 ]
i l' No Yes |
' NEE available within Idtfl =7, 14, ... days — Filling quality: C :
1 i

Fig. A1 Flow diagram of the gap-filling algorithm used in this study. Abbreviations: NEE, net ecosystem CO: exchange; R, global
radiation; T, air temperature; VPD, vapour pressure deficit; |df|, absolute difference in time. Filling qualities: A, high; B, medium; C, low.
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Pretreatment
(Flag the potentially bad data) Accuracy

Fill the gap within a 10-day window using a
Redundant measurement available linear regression after adjusting the lag;

derive a quantity from others
o : Yes
A variable inherently showing
a clear diurnal cycle

Hourly NCDC data available
(a weather station within 50 km and elevation difference

Fill the gap using an averaged diurnal cycle
within a 5- to 15-day window

Fill the gap after correcting the systematic

<100 m) bias and lag

Fill the gap after downscaling and correcting

Reanalysis data available the systematic bias

size (NARR: 3-hourly, 32 km x 32 km)

Reference: T. A. Boden, M. Krassovski, and B. Yang: Geosci. Instrum. Method. Data Syst., 2, 165-176, 2013, doi:10.5194/gi-2-165-2013



Incoming short-wave radiation
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MOFIlux data (June 2006):
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MOFIlux data (June 2006):

Incoming short-wave radiation in W/m?

PAR (photosynthetically active radiation or visible light)
in umol/m?/s

y =0.4966x+10.288
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Air temperature
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